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for treatment of comminuted fracture radial head (Mason type III
or IV): a systematic review and network meta-analysis
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Objectives: Radial head fractures make up approximately 3% of all

fractures and they are the most common elbow fracture in adults. The

treatment for comminuted radial head fracture remains controversial.

Currently, the most frequently used treatment for comminuted radial

head fracture is fixation, resection or arthroplasty. Therefore, we

conducted a systematic review and network meta-analysis to compare

the post-operative outcomes among surgical treatment and identify

which method is the best for comminuted radial head fractures Mason

type III–IV.

Methods: This systematic review was conducted according to the

Preferred Reporting Items for Systematic Reviews and Meta-Analy-

ses (PRISMA) guidelines. Relevant studies were identified from

Medline and Scopus from inception to August 18th, 2017 that

reported Mayo elbow performance score (MYPS) and postoperative

complications of either treatment. A network meta-analysis was

applied to assess treatment outcomes. Probability of being best-

treatment was estimated using surface under the cumulative ranking

curves (SUCRA).

Results: Twelve comparative studies and one RCT (N = 526 patients)

met the inclusion criteria. Intervention included ORIF (N = 210

patient), RHA (N = 227 patients) and RHR (N = 152 patients). A

network-meta-analysis showed that MYPS of RHA was significantly

higher when compared to ORIF and RHR, with the pooled mean

MYPS of 7.28 (1.69, 12.86) and -7.32 (-13.21, -1.43) respectively. In

terms of complications, RHA and RHR had lower risk with RRs of

0.61 (0.29, 1.31) and 0.54 (0.24, 1.25) when compared to ORIF. The

SUCRA probabilities of RHA and RHR were in the first rank with

99.2% in MYPS and 60.6% in complications, respectively.

Conclusions: The best surgical treatment option class that have the

highest post-operative function scores is radial head arthroplasty

followed by ORIF in treatment comminuted radial head fracture

Mason type III–IV. While the lowest risk of having complications

after surgery is radial head resection followed by radial head

arthroplasty. This study suggest radial head arthroplasty and resection

that have the first rank for both safety and efficacy outcome should be

recommend for treatment comminuted radial head fracture Mason

type III–IV. Further research with an increased sample size and a

prospective randomized controlled trial study design are required to

determine as to which surgical treatment options be the best should be

done in the future.

FP01-545
Lower amputation rate after fasciotomy by straight midline

incision technique for a 22,900-volt electrical injury to the upper
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Objectives: The purpose of this study is to compare the major

amputation rate following two different fasciotomy techniques, con-

ventional versus straight midline, in patients with high-voltage arc

burn injury by electric currents of 22,900 V to the upper extremities.

Methods: A retrospective analysis of 230 patients (270 burned upper

limbs) who underwent fasciotomy after high-voltage electrical inju-

ries between 1996 and 2007 was performed. The patients were

divided into two groups according to the fasciotomy method used.

From 1996 to 2002, 158 patients (184 limbs) underwent conventional

fasciotomy by Green’s volar-ulnar incision (conventional fasciotomy

group). From 2003 to 2007, 72 patients (86 limbs) underwent fas-

ciotomy using a straight midline curved incision (midline fasciotomy

group). The patients were also divided into two groups based on

whether the fasciotomy procedure was performed early or late.

Patients who underwent fasciotomies\ 8 h after injury were classi-

fied as early, while those who underwent it[ 8 h after injury were

classified as late. Major amputation rates were compared between two

fasciotomy methods and analyzed following fasciotomy timing. The

incidence of major amputation was numbered and compared between

the two groups. Statistical significance was determined using Pear-

son’s chi-square analysis or Fisher’s exact test.

Results: The midline fasciotomy group had a significantly lower

major amputation rate (33.7%) than the conventional fasciotomy

group (59.2%) (p\ 0.001). A subsequently decreased major ampu-

tation rate of 27.8% was observed in the early fasciotomy subgroup of

the midline fasciotomy group (p = 0.025).

Most cases treated with microsurgery consisted of the trans-positional

or rotational local flap in the conventional fasciotomy group as the

second most common approach (20%; 15/75 limbs). It was almost

impossible to perform direct skin repair using a shoelace suture or

gradual wiring due to the extensive areas of the open wounds. After

confirmation of the vascular condition using angiography, micro-

surgery was done to revascularize and restore better function in the

involved limbs in good condition. In the midline fasciotomy group,

wound coverage was possible using free vascularized flap surgery

with omental free flaps or latissimus dorsi muscle flaps etc. Direct

skin repair using a shoelace suture or gradual wiring could be also

used to cover open wounds in 12.3% (7/57 limbs) of cases.

Conclusions: Early fasciotomy remarkably reduced the major

amputation rate after high-voltage arc injury; in the setting of mini-

mized vascular exposure after fasciotomy, a midline straight incision

could ensure that various types of reconstructive microsurgical pro-

cedures and primary skin closures can be used to save limbs.
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Objectives: Radial head fractures are a fairly frequent problem. Even

in complex fracture types with associated concomitant injuries,

reconstruction is increasingly being recommended over replacement,

let alone resection. However, the mid and long term outcomes of

reconstructive surgical treatment are still somewhat elusive, and—to

date—the effect of concomitant injuries remains unknown

Methods: Patients undergoing surgical treatment for a complex

(Mason III and IV) radial head fracture were included in this analysis.

Concurrent injuries were recorded in a standardized way (for the

lateral ulnar collateral ligament (LUCL), extensors, ulnar collateral

ligament (UCL), capitellum and cartilage, coronoid, interosseus

membrane) and treated according to known guidelines.

Outcomes studied were radiographic healing, secondary surgery,

extension loss and loss of pronation compared to the contralateral

side, pain on a VAS scale (0–10), function as per the Mayo Elbow

Performance Score (MEPS) and full-time return to work without

limitations. The effect of concomitant injuries on these endpoints was

assessed in a multivariate regression analysis, adjusting for Mason

type and age as covariables and for multipe testing.

Results: At final follow-up, the mean VAS pain score was 2 points

(95% CI 1.7–2.6), the average MEPS was 80 points (95% CI 76–84

points). 19 patients (66% 95% CI [48% to 83%]) were able to return

to work, three patients had already retired before their injury. We

found a significant effect of coronoid injury on postoperative out-

comes; patient wit coronoid damage had 1.5 points more pain, a 12

points less function on the MEPS. Their likelihood of returning to

work changed by 22% (95% CI 0.12% to 46%).

Conclusions: Reconstructive treatment of complex radial head frac-

tures leads to satisfactory outcomes in terms of pain, function and

ability to return to work—even in the face of concomitant injuries.

Ligamentous injuries, if treated, had no detrimental effect on these

results. Coronoid fractures, even if repaired, have a statistically sig-

nificant and clinically relevant effect on postoperative results.

FP01-1335
A direct comparison of modified jobe and docking UCL

reconstruction at 7-year follow-up
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1UPMC, Pittsburgh, United States; 2University of Pittsburgh,
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Medical Center, Pittsburgh, United States

Objectives: Elbow ulnar collateral ligament (UCL) reconstruction is

commonly performed in overhead athletes using the Modified Jobe or

Docking techniques. However, no study has directly compared these

techniques, specifically not by a single surgeon. Currently, compar-

ison of these techniques has relied on meta-analyses alone. The goal

of this study was to directly compare the outcomes between these two

techniques.

Methods: Twenty-One Modified Jobe and twenty Docking UCL

reconstructive surgeries were randomized and performed by a single

surgeon with minimum 2-year follow-up. KJOC scores, Conway

scale, years played, gender, dominant arm, handedness, sport, posi-

tion, palmaris vs. gracilis graft type, concomitant or future arm/

shoulder injuries, and need for additional surgeries were retrospec-

tively compared between the two groups. Patients who underwent

future shoulder or elbow surgery, no matter the reason, were included.

A large sample Wilcoxon test and Fischer’s Exact Tests were com-

pleted where appropriate.

Results: No difference was seen between the Modified Jobe and

Docking reconstruction patient in regards to KJOC scores (70.2 ±

27.3 vs. 64.5 ± 27.4, p = 0.53), Conway scale (p = 0.73), years played

(14.7 ± 6.1 vs. 15.6 ± 5.4, p = 0.62), gender, dominant arm, hand-

edness, sport, position, palmaris vs. gracilis graft type, concomitant or

future arm/shoulder injuries, need for additional surgery, or RTP

between the two surgical techniques (p[ 0.05). Average follow-up

was 7.7 years. KJOC scores and RTP were similar to previously

reported literature with both techniques.

Conclusions: Both the Modified Jobe and Docking techniques are

suitable surgical options for elbow UCL reconstruction. There was no

statistical significance with regard to return to play, KJOC score, or

need for subsequent surgeries. This is the first direct clinical com-

parison between these two groups by a single surgeon.

FP01-1384
Four-corner arthrodesis: open versus arthroscopic?
Bernal Bader, Nazira*1; Cifras Vignolo, J. L.2;

Sanhueza Faundez, M.2; Valderrama Ronco, J. J.3

1Universidad del Desarrollo, Clinica Alemana, santiago, Chile;
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Objectives: The scapholunate advanced collapse (SLAC) wrist is

considered the most common cause of degenerative osteoarthritis of

the wrist following scaphoid nonunion advanced collapse (SNAC).

Four-corner arthrodesis (4CA) is the mainstay treatment for these

injuries, and has been traditionally performed through open surgery.

Recently, the arthroscopic approach has been described, yet there are

few reports comparing both techniques in the available literature. The

aim of this study is to compare open versus percutaneous with

arthroscopic assistance 4CA. Our hypothesis is that arthroscopic

approach offers better functional and radiological outcomes than open

surgery.

Methods: Prospective, nonrandomized cohort, of 22 consecutive

patients who underwent 4CA in a Level I Trauma Center by the same

surgical team between 2011 and 2016. Those patients operated with

an open technique during 2011–2013 defined the Control Group,

whereas those patients operated with a percutaneous technique plus

arthroscopic assistance defined the Cases. All patients diagnosed with

a SLAC-SNAC Types II and III, were included. SLAC/SNAC Type

IV were excluded.

The studied variables were (1) wrist range of motion (ROM) (2)

postoperative pain during first month with a visual analogue scale

(VAS) (3) time to bone healing (4) Correction of dorsal intercalated

segment instability (DISI) measuring by the capito-lunate angle.

Shapiro-Wilk Test was used to determine distribution of the

sample. For statistical analysis, T-test and Mann-Whitney Test were

used to assess parametric and nonparametric variables (STATA 12.0).

P values\ 0.05 were considered significant.

Results: Sample consisted of 13 Cases and 9 Controls, with an

average follow-up of 26 months (6–48). Cases had an average age of

31.7 years (21–42) and Controls of 32.3 years (23–44). Average wrist

flexion ROM was 32.4� in the open surgery group versus 38.9� in the

arthroscopic group (p\ 0.0353). Average wrist extension ROM was

35.8� in the open surgery group versus 52.6� in the arthroscopic group
(p\ 0.0004). Resulting capito-lunate angle was of 10� of extension

for the open surgery group and of 5� of extension for the arthroscopic

group (p\ 0.0069). All cases and controls achieved complete bony

fusion during follow-up. Time to bone healing was of 12.6 weeks for

the Controls, versus 9 weeks for the cases (p\ 0.0001). Postoperative

pain measured at days 1 and 30 following surgery, decreased from 5

to 3 in patients with open surgery, and from 5 to 0 in patients with

arthroscopic approach.
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Conclusions: Both open and arthroscopic techniques achieve total

fusion rates, thus percutaneous Four-corner arthrodesis with arthro-

scopic assistance demonstrated better range of motion, shorter time to

bone healing, superior correction of DISI, and less postoperative pain

compared to open surgery. Percutaneous Four-corner arthrodesis with

arthroscopic assistance has proven to be valid alternative to achieve

wrist fusion, although technically demanding and with a steep

learning curve.
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A comparison of radiofrequency-based microtenotomy
and arthroscopic release of the extensor carpi radialis brevis

tendon in recalcitrant lateral epicondylitis
Shin, S.-J.*1; Lee, J.-H.1; Park, I.1; Hyun, H.-S.1

1Ewha Womans University Mokdong Hospital, Seoul, Korea,

Republic of (South Korea)

Objectives: The purpose of this prospective study was to compare the

clinical effects of radiofrequency (RF)-based microtenotomy with

those of arthroscopic release of the extensor carpi radialis brevis

(ECRB) tendon in patients with recalcitrant lateral epicondylitis.

Methods: This prospective, randomized controlled trial compared the

clinical outcomes of patients who underwent RF- based microteno-

tomy and arthroscopic release of the ECRB tendon for refractory

lateral epicondylitis. A total of 46 patients were randomly assigned to

receive arthroscopic release (Group A, 24 patients) or RF-based

microtenotomy (Group B, 22 patients). The visual analogue scale

(VAS) score for pain, flexion–extension arc, operation time, DASH

(Disabilities of the Arm Shoulder and Hand) and MEPS (Mayo Elbow

Performance Score), and grip power of Groups A and B were com-

pared during the recovery phases for up to two postoperative years.

Independent t-test was used to compare preoperative and postopera-

tive outcomes such as the VAS score, functional outcomes, hand grip

strength, and elbow ROM. The chi-square test was used for the cat-

egorical variables to compare demographic data and clinical

outcomes between the two groups.

Results: Both groups showed statistically significant functional

improvement compared with their preoperative grip strength and

DASH, VAS, and MEPS scores at 2 years after surgery (P\ 0.05).

The MEPS of all patients in both groups was finally over 90 except 3

patients in Group A and 2 patients in Group B. The MEPS of 2

patients ranged from 75 to 89, and 1 patient was 70 in Group A. There

were no differences in postoperative pain relief or functional

restoration between the two groups during the recovery phases,

however the mean operation time for Group B (41.4 ± 5.2 min) was

significantly shorter than that for Group A (15.6 ± 3.6 min,

P\ 0.001). In Group B, one patient underwent revision surgery due

to postoperative ECRB rupture, and one patient in Group A under-

went open release for persistent postoperative discomfort.

Conclusions: RF-based microtenotomy for treating recalcitrant lat-

eral epicondylitis provided comparable clinical outcomes with those

from arthroscopic release of ECRB tendon during the recovery phase.

RF-based microtenotomy is considered to be a preferred surgical

procedure for treating recalcitrant lateral epicondylitis with the

advantages of the preserving the extensor tendon and significantly

shorter operation time.
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Intra-articular findings in symptomatic minor instability
of the lateral elbow (SMILE)
Arrigoni, P.*1; Cucchi, D.2; Menon, Alessandra1; Randelli, P.1
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Objectives: Lateral epicondylitis is generally considered an extra-

articular condition. The role of minor instability in the aetiology of

lateral elbow pain has rarely been considered. The aim of this study

was to evaluate the correlation of lateral ligamentous laxity with

aspects of intra-articular lateral elbow pathology and investigate the

role of minor instability in lateral elbow pain.

Methods: Thirty-five consecutive patients aged between 20 and 60

years with recalcitrant lateral epicondylitis who had failed conser-

vative therapy and had no previous trauma or overt instability, were

included. The presence of three signs of lateral ligamentous patho-

laxity and five intra-articular findings were documented during

arthroscopy. The relative incidence of each of these was calculated,

and the correlation between patholaxity and intra-articular pathology

was evaluated. Fisher’s exact test was used to test differences in

strength of association between categorical variables.

Results: At least one sign of lateral ligamentous laxity was observed

in 48.6% of the studied cohort, and 85.7% demonstrated at least one

intra-articular abnormal finding. Radial head ballottement was the

most common sign of patholaxity (42.9%). Synovitis was the most

common intra-articular aspect of pathology (77.1%), followed by

lateral capitellar chondropathy (40.0%). A significant correlation was

found between the presence of lateral ligamentous patholaxity signs

and capitellar chondropathy (p = 0.0409), as well as anteromedial

synovitis (p = 0.0408).

Conclusions: Almost one half of patients suffering from recalcitrant

lateral epicondylitis display signs of lateral ligamentous patholaxity,

and over 85% demonstrate at least one intra-articular abnormality.

The most frequent intra- articular findings are synovitis and lateral

capitellar chondropathy, which correlate significantly with the pres-

ence of lateral ligamentous patholaxity. The fact that several patients

demonstrated multiple intra-articular findings in relation to laxity

provides support to a sequence of pathologic changes that may result

from a symptomatic minor instability of the lateral elbow (SMILE)

condition.
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Arthroscopic R-LCL plication for symptomatic minor instability

of the lateral elbow (SMILE)
Arrigoni, P.*1; Cucchi, D.2; Menon, Alessandra1; Randelli, P.1

1U.O.C. 1a Divisione, ASST Gaetano Pini-CTO, Laboratory of

Applied Biomechanics, Milan, Italy; 2Universitätsklinikum Bonn,
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Objectives: Minor instability has been proposed as a possible aeti-

ology of lateral elbow pain. This study presents the results of the

arthroscopic plication of the radial component of the lateral collateral

ligament (R-LCL) to reduce minor instability of the lateral elbow.

Methods: Twenty-seven patients with recalcitrant lateral epi-

condylitis who had failed conservative therapy and who had no

previous trauma or overt instability, were included. R-LCL plication

was performed in the presence of at least one sign of lateral liga-

mentous patholaxity and one intra- articular abnormal finding. Single-

assessment numeric evaluation (SANE), Oxford Elbow Score (OES),

quick- DASH (Disabilities of the Arm, Shoulder, Hand), patient

satisfaction and post-operative range of motion were evaluated. The

Shapiro-Wilk normality test was used to evaluate the normal distri-

bution of the sample. Differences between pre- and post-operative

SANE score were analysed with an unpaired Wilcoxon matched-

pairs signed rank test.

Results: SANE improved from a median of 30 [2–40] points pre-

operatively to 90 [80–100] at final follow-up (p\ 0.0001), and 96.3%

patients obtained good or excel- lent subjective results. Post-operative
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median quickDASH was 9.1 [0–25] points and OES 42 [34–48].

Median post-operative flexion was 145 �, and extension was 0 �. Post-
operative flexion was restrained in seven patients and extension in

eight patients; 59% of patients reached full ROM at final follow-up.

Conclusions: R-LCL plication produces subjective satisfaction and

positive clinical results in patients presenting with a symptomatic

minor instability of the lateral elbow (SMILE) at 2-year median

follow-up. A slight limitation in range of motion is a possible unde-

sired consequence of this intervention.

Hip
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Clinical impact of superior cleft sign and secondary cleft sign
on long-standing groin pain athletes and relationship with pubic

bone marrow oedema
Niga, S.*1; Saito, M.2; Nihei, T.1; Omachi, S.1; Suzuki, Y.1;

Suzuki, Kaoru1; Hatanaka, J.3; Tsukada, S.4
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Objectives: Athletic groin pain has been reported to be derived from

multiple pathologies rather than a single pathology. In image studies

of Eustace et al. superior and secondary cleft signs (CSs) have been

reported to be associated with the attachment microtearing of rectus

abdominis-adductor longus and short adductor, respectively. How-

ever, clinical impact of CSs on athletes with groin pain remains

unclear. The aims of this study were (1) to compare the time to return-

to-sports between athletes with and without CSs on magnetic reso-

nance imaging (MRI), and (2) to investigate the prevalence of pubic

bone marrow oedema (BMO) among athletes with groin pain and its

relation to CSs.

Methods: We retrospectively reviewed 390 consecutive athletes from

16 to 40 years old (343 males and 47 females, mean age 20 years old)

who visited our clinic with groin pain without clear history of trauma

between May 2013 and December 2016. Athletes diagnosed with

groin pain after precise history taking and physical examination were

routinely investigated with MRI. These athletes were classified into 3

groups according to the MRI findings: CSs alone group, CSs com-

bined with other lesions group, and no CSs group (no CSs combined

with other lesions or no significant findings in MRI). Other lesions

include muscle injury, stress fracture, avulsion fracture, iliopsoas

peritendinitis, hip joint labral injury, femoro-acetabular impingement

and more. The time to return-to-play was compared among these 3

groups. In addition, the incidence of BMO in each group was

investigated.

Results: 248 athletes were followed-up till return to sports. The mean

follow-up period was 57.6 weeks. Based on MRI findings in these 248

athletes, CSs were observed in 68 athletes (27%). 12 athletes were

classified as CSs alone group, 56 as CSs combined with other lesions

group, and 180 as no CSs group. The time from the onset of pain to

return-to-play was significantly longer in CSs alone group and CSs

combined with other lesions group than no CSs group (57, 37, and 20

weeks, respectively, P\ 0.01). Similarly, the time from first visit to

our clinic to return-to-play was significantly longer in CSs alone

group and CSs combined with other lesions group than no CSs group

(19, 17, 11 weeks, respectively, P\0.05). Based on MRI findings in

390 athletes, BMO were present in 41% (157 male, 1 female) and CSs

were present in 48% of these athletes with BMO. In addition, BMO

were present in 76 % of athletes with CSs and 29 % of athletes

without CSs (P\ 0.01).

Conclusions: CSs were observed in 27% of athletes with groin pain.

Distinguishing CSs in groin pain athletes is important because ath-

letes with CSs on MRI need more time for return-to-sports. Increased

awareness of CSs is necessary, and clinicians should suspect CSs in

the presence of BMO on MRI in patients with long-standing groin

pain.

FP02-1277

Influence of muscle fatty degeneration on functional outcomes
after endoscopic gluteus medius repair
Thaunat, M.*1; Clowez, G.2

1Centre orthopédique Santy, Lyon, France; 2centre orthopédique

Santy, Lyon, Germany

Objectives: To report the early outcomes of endoscopic repair of

partial and full thickness tears of the gluteus medius tendon and to

determine whether the fatty degeneration had an influence on clinical

results.

Methods: Between October 2012 and June 2014, data was prospec-

tively collected and retrospectively reviewed for all patients

undergoing endoscopic gluteus medius repair. Patients were assessed

pre- and post-operatively using the modified Harris Hip Score, the

Non-Arthritic Hip Score and Visual Analogic Scale for pain. Gluteus

minimus and the 3 distinct parts of the Gluteus medius (Anterior,

Middle and Posterior) were assigned a grade of fatty degeneration on

preoperative magnetic resonance imaging scans.

Results: 22 hips (in 20 patients) were assessed with 31.7 months

mean follow-up (range 24–47 months). No patient was lost to follow-

up. The mean age at the time of surgery was 66 years (range 45–82

years). Of the 20 MRI assessed hips included in the study, fourteen

hips (70%) had fatty degeneration of gluteus medius. Mean gluteus

medius fatty degeneration index was 1.57 (range 0.33–3.33). Post-

operative improvement was seen in mHHS (33.7 points v 80.2 points,

P = .0001), NAHS (47.7 points v 76.8 points, P = .0001) and in the

visual analog scale for pain (7.2 v 3.2, P\ .05). Increasing preop-

erative fatty degeneration index of the Gluteus medius correlated with

decreased postoperative functional hip score values (regression

coefficient, 0.5839; P\ 0.0001).

Conclusions: This study suggests that endoscopic surgical repair can

be an effective treatment of gluteus medius tears in the short term.

Fatty degeneration of gluteus medius and minimus has a negative

impact on clinical outcomes of endoscopic gluteus medius repair.

FP02-1296
Offset restoration in short and conventional stems using digital

templating
de Waard, Sheryl*1; Verboom, T.2; Sierevelt, Inger3;

Kerkhoffs, G. M.4; Haverkamp, D.5

1MC Slotervaart, AMC, Amsterdam, Netherlands; 2MC Slotervaart,

Amsterdam, Netherlands; 3Slotervaart Hospital, Spaarne Hospital,

Amsterdam, Netherlands; 4AMC, Amsterdam, Netherlands;
5Slotervaart Hospital and AVE Orthopedische Klinieken, Amsterdam,

Netherlands

Objectives: Total hip arthroplasty (THA) improves quality of life by

eliminating osteoarthritic pain. However, up to 22% of the patients

still have some functional limitations in daily activities after THA,

due to persisting pain and/or restricted hip function. A reason for this

could be failure in restoring a patient’s individual anatomy. Femoro-

acetabular offset (FAO) plays an important role in anatomic

restoration in THA, where loss of offset greater than 5 mm is asso-

ciated with an altered gait and decreased functional outcome. Short
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stems, with metadiaphyseal anchoring, follow the anatomical collum-

caput- diaphyseal angle (CCD-angle) on the medial side of the calcar

of the femur. This allows better offset restoration, as more variety is

possible in placement of the hip stem. The purpose of this study was

to assess whether restoration of the preoperative FAO differs between

short and conventional stem by use of digital templating. Addition-

ally, the association of the preoperative FAO and CCD-angle with the

FAO restoration of both stems were investigated and reliability of the

measurements was assessed.

Methods: A total of 100 standardised hip measurement X-rays were

used for digital templating, from two ongoing cohorts with a short and

conventional stem. Restoration of FAO was dichotomized into ‘‘re-

stored’’ when equal or smaller than 5 mm from baseline value or ‘‘not

restored’’ when[5 mm from baseline value. Differences between the

two stems concerning the proportions of correct restoration of the

FAO were analyzed by use of McNemar tests. To assess the associ-

ation between CCD-angle and preoperative FAO with absolute offset

restoration, multi-level analysis was performed by use of a linear

mixed model to account for paired measurements. Through deter-

mination of the optimal point under the curve in ROC- analysis,

bootstrapping of a thousand sets was performed to determine the

optimal cutoff point of the preoperative FAO for restoration within

the limits of 5 mm. Three observers participated for inter-observer

reliability, with two observers measuring the X-rays twice for intra-

observer reliability.

Results: The mean preoperative FAO was 79.7 mm (range 62.5–113

mm), with a mean CCD-angle of 128.6� (range 114.5–145�). The
conventional stem could only restore the offset in 72 of the cases,

whereas the short stem restored the offset in all of the cases. CCD-

angle was not a predictor, but the pre-operative FAO was. A cut-off

point of 81.25 mm (95% CI of 80.75–84.75 mm) in pre-operative

FAO was found where the conventional stem was unable to restore

offset. The reliability of baseline measurements was excellent, with

an intra-observer reliability of 0.99 for the preoperative FAO and 0.94

for the CCD-angle. Inter-observer reliability between the three

observers in preoperative FAO was higher than 0.9, and for CCD-

angle this was higher than 0.8.

Conclusions: Short stems with a curve following the medial calcar

are superior to conventional stems in restoration in hips with a FAO

of greater than 80.0 mm.

FP02-1315

Migration pattern of the short stem in total hip arthroplasty: RSA
analysis
de Waard, Sheryl*1; Sierevelt, Inger2; van der Vis, H.3; Hoornenborg,

D.4; Kerkhoffs, G. M.5; Haverkamp, D.6

1MC Slotervaart, AMC, Amsterdam, Netherlands; 2Slotervaart

Hospital, Spaarne Hospital, Amsterdam, Netherlands; 3Slotervaart

Center of Orthopedic Research and Education, MC Slotervaart,

Amsterdam, Netherlands; 4Slotervaart ziekenhuis, Amsterdam,

Netherlands; 5AMC, Amsterdam, Netherlands; 6Slotervaart Hospital

and AVE Orthopedische Klinieken, Amsterdam, Netherlands

Objectives: Consensus that bone stock preservation and optimal

restoration of offset and leg length is important in total hip arthroplasy

(THA) is now wide spread, especially since more young and active

individuals undergo THA. Short stems are promising in this aspect,

since they claim to have the advantage of proximal bone stock

preservation, tissue and bone preserving surgery and accurate

anatomical restoration. However, due to different designs and

anchoring sites, the migration pattern and stability of short stems is

hard to compare. This prospective cohort study investigated the

migration pattern of a metadiaphyseal anchoring short stem through

radiostereometric analysis (RSA), which illustrates a reliable 3-

dimensional migration pattern of hip stems.

Methods: A total of 36 patients were included in this RSA-study.

RSA images were made postoperative (within 5 days), at 6 weeks and

at 3, 6, 12 and 24 months. For precision measurement, double

examinations were made at 6 month follow- up. Two patients did not

complete the study (n = 1 lost to follow up, n = 1 deep infection with

two-stage revision). One patient was excluded for analysis with a CN

number[ 110. Due to non-normality of the distributions, nonpara-

metric tests were used for the analysis of the RSA data. The median

values were given with interquartile ranges. Friedman tests were

performed to assess migration during 2 year follow-up. The pairwise

comparisons between follow up moments were performed by use of

Wilcoxon Signed Ranks tests. Holms’ correction was applied to

adjust for multiple testing.

Results: Of the 36 patients, 24 were female. The mean age was 60

years with a mean BMI of 27 kg/m2. RSA analysis of 33 patients

showed a significant median initial proximodistal migration (subsi-

dence) of 0.21 mm and anteversion- retroversion rotation of 0.59� up
to 6 weeks, after which the stem stabilized and showed no further

significant movement. The median translation and rotation in all

directions was small, with a maximum total point migration of 0.71

mm at 6 weeks and of 0.83 mm at 2 years. An initial subsidence of[
2 mm was observed in four patients, with a maximum migration of 6

mm. However, all hip stems showed secondary stabilization in all

directions after 6 weeks and no clinical and radiological signs of

loosening were observed during the 2 years follow-up.

Conclusions: After initial migration the metadiaphyseal anchoring

short stem achieves secondary stabilization, predicting a satisfactory

long term survival of the hip stem.

FP02-1445
Extra-articular pathologies as a source of recalcitrant anterior

hip pain
Kaya, M.*1

1Hitsujigaoka Hospital, Sapporo, Japan

Objectives: Intra-articular pathologies like acetabular labrum tear are

believed to be major problems for hip pain. Nowadays, FAI correc-

tion and labral repair are common therapeutic targets. In contrast,

extra-articular pathologies like tendinosis of direct head of rectus

femoris or bursitis around hip joint give relatively little attention. For

the patients who have anterior hip pain by Patrick’s test and tender-

ness at Scarpa’s triangle, we are performing periarticular debridement

on the hypothesis that periarticular pathologies are responsible for the

hip pain. In the current manuscript, we introduce the endoscopic

extra-articular findings to evaluate the clinical significance of peri-

articular pathologies.

Methods: Diagnosis of anterior periarthritis had made by anterior hip

pain by Patrick’s test and tenderness at Scarpa’s triangle and had been

confirmed by the ultrasound guided lidocaine injection to AIIS. 77

patients who were performed operation were included to this study.

As we hypothesized that intra-articular pathologies are not responsi-

ble for hip pain in this cohort, we had never repaired the injured

labrum. We assessed the extra-articular lesion, direct head and

reflective head of rectus femoris muscle, AIIS fat pat. Suegical pro-

cedure was consisted of debridement of torn fiber of recuts femoris

tendon and AIIS fat pad. Tendinosis of the direct head or reflective

head of rectus femoris were evaluated. The macroscopic appearance

of the AIIS fat pad was categorized as follows: normal fat tissue,

blood vessel rich-adipose tissue, adipose tissue with fibrosis and scar

formation. Outcomes were evaluated for all hips using MHHS and

VAS.

Results: The patient population consisted of 27 male and 50 female

patients with a mean age of 38.1 ± 19.7 years (range 13–78 years).

The radiological diagnoses were FAI in 28(Cam; 2, Pincer; 23,

Mixed; 3), acetabular dysplasia in 8, borderline dysplasia in 17, OA in
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4, and normal. 75 patients had tendinosis of rectus femoris (partial;56,

complete;19). 7 patients had normal AIIS fat pad. 11 patients had

blood vessel rich-adipose tissue. 55 patients had adipose tissue with

fibrosis. Fat tissue was completely replaced by fibrous scar in another

4 patients. Groin pain had disappeared soon after the operation even

in the lack of repair of the teared labrum. All patients returned to their

daily life and sport activity within 2 weeks after operation. There

were significant improvements in postoperative mHHS and VAS with

a mean FU of 8.3 months (range 7–6 mos).

Conclusions: Rectus femoris tendinosis, subacute/chronic fibrosis of

fat pad and muscle adhesion are common extra- articular pathologies

in patients with anterior hip pain. In addition, managements of these

lesions induce rapid relieve of hip pain. Our observation suggest that

it is desirable to be aware of the presence of periarticular pathologies

as a cause of groin pain.

FP02-1772

Prediction model development for severe cartilage damage
of the hip using basic data of the patients in daily clinic situation

to guide early intervention
Utsunomiya, H.*1; Briggs, Karen1; Dornan, G.1; Locks, R.1;

Bolia, Ioanna1; Philippon, M. J.1

1Steadman Philippon Research Institute, Vail, United States

Objectives: It is estimated that one in four people will develop

symptomatic hip osteoarthritis in their lifetime. Although several

studies in the last decade have identified risk factors of hip

osteoarthritis, there is limited information on how these factors

independently influence to the risk of hip cartilage damage. The

purpose of this study was to determine how patient demographics and

radiographic evaluations contribute to the patient’s risk of acetabular

or femoral head (FH) cartilage damage at the time of hip arthroscopy.

We hypothesized that an algorithm could be developed to determine

which factors increase the risk of severe cartilage damage, using

predictive modeling with the information of daily clinic situation.

Methods: The cartilage status of 2396 symptomatic hip joints was

prospectively recorded during primary arthroscopic hip surgery.

Cartilage damage of the acetabulum and the FH were observed

arthroscopically and classified using the Outerbridge scale. Severe

cartilage damage was defined as grade III or IV. Relationships

between severe cartilage damage and preoperative patient character-

istics (age, gender, body mass index, period from pain onset to

observation and radiographic measurements) were examined by

multivariable logistic regression with restricted cubic splines.

Results: Severe cartilage damage was seen in 995 (41%) hips on the

acetabulum and 257 (11%) hips on the FH. Older age was significant

risk factor of both acetabular and FH cartilage damages (Odds ratio

[OR] of 45 year-old compared to 20: 1.96 [95% CI 1.54–2.49] in

acetabulum model, P\ .0001, 3.94 [2.61–5.94] in FH model, P\
.0001). Male gender was highly associated with acetabular cartilage

damage (OR: 2.44 [1.96–3.03], P\ .0001). Lower center edge (CE)

angle (OR of 25 degrees compared to 35 degrees: 3.57 [2.63–4.76], P

\ .0001) and larger weight bearing surface angle (WBS, OR of 10

degrees compared to 3 degrees: 1.70 [1.27–2.27], P\ .0001) were the

important risk factors of FH cartilage damage. Two predictive

nomograms were established, and the area under the receiver oper-

ating characteristic curve was 0.72 and 0.82 for the acetabulum and

FH models, respectively.

Conclusions: Distinct sets of risk factors for acetabular and FH

damage were found, and independent risk of each factor could be

detected using multivariate logistic regression model. Although both

were related to age, acetabular cartilage damage was significantly

associated with male sex; severe femoral head cartilage damage was

associated with small CE angle and large WBS angle. Two predictive

nomograms can be used to determine the risk of hip cartilage damage

in individual patients without further investigations such as magnetic

resonance image (MRI). Because this model is easy to apply in daily

clinic situation, this can be a powerful tool for the primary physicians

to consider the necessity of further imaging tests, and of the reference

of hip arthroscopy specialist.

FP02-1831
Exercise in hip osteoarthritis—impact on muscle mass, muscle

function and functional performance
Bieler, Theresa*1; Kristensen, A. L. R.2; Nyberg, Mette3;

Magnusson, S. P.4; Kjaer, M.4; Beyer, Nina 4

1Bispebjerg and Frederiksberg Hospital, Copenhagen NV, Denmark;
2The nursing home Slottet, Copenhagen, Denmark; 3Slagelse

Hospital, Slagelse, Denmark; 4Bispebjerg and Frederiksberg Hospital,

University of Copenhagen, Copenhagen NV, Denmark

Objectives: It is believed that effective clinical management of

osteoarthritis should address e.g. skeletal muscle weakness for

improving disability and preventing frailty in patients with hip

osteoarthritis. Therefore the objective of this sub-study was to com-

pare the effects of 4 months of 1) supervised resistance training (RT),

2) supervised Nordic Walking (NW) and 3) un-supervised home

based exercise (HBE) on functional performance and muscle mass

and function (strength and power) in persons diagnosed with hip

osteoarthritis. A secondary objective was to explore the association

between exercise-induced changes in muscle mass and function and

changes in functional performance.

Methods: An exploratory sub-study of 42 patients (67.8 ± 4.7 years)

with hip osteoarthritis not awaiting hip replacement from a larger

observer-blinded three-armed parallel-design randomized controlled

trial investigating the effects of 4 months of RT (n = 15), NW (n = 12)

and HBE (n = 15). All groups were exercising 1 h 3 times weekly.

Progressive RT was conducted in machines (1 bilateral set and 3

unilateral sets) at an intensity of 75% of one repetition maximum.

NW was conducted at intensity 12–14 on a Borg scale. Functional

performance: 30-second chair stand test (30sCS) (the primary out-

come), timed stair climb test (TSC) and 6-min walk test (6MWT),

quadriceps cross-sectional area (QCSA) measured with MRI scan and

muscle function: maximal isometric quadriceps strength (QMVC) and

leg extensor power (LEP) were assessed at baseline and 4 months.

Results: Per protocol analyses (one-way ANOVA and Bonferroni

post hoc test) showed significantly greater improvements in 30sCS

(mean difference (MD) 1.8 repetitions; 95 % CI 0.2–3.3) and 6MWT

(MD 35.1 meters; 95 % CI 3.5–66.7) after NW compared to HBE. RT

resulted in significantly greater improvement in QCSA in the most

symptomatic leg compared to NW (MD 2.3 cm2; 95 % CI 0.6–3.9)

and HBE (MD 2.3 cm2; 95 % CI 0.8–3.9). Otherwise there were no

significant between-group differences. A significant (p = 0.019)

association between exercise-induced changes in QCSA and changes

in QMVC (The Pearson product-moment correlation coefficient r =

0.366) was shown in the most symptomatic leg. In contrast only

significant associations between changes in QMVC and LEP,

respectively, and changes in 6MWT (r = 0.320, p = 0.04 and r =

0.381, p = 0.01) were shown for the least symptomatic leg.

Conclusions: As expected RT was effective for improving muscle

mass but RT was less effective than hypothesized for improving

functional performance and muscle function in patients with hip

osteoarthritis not awaiting hip replacement. Our results indicated that

only exercise-induced changed in muscle function in the least

symptomatic leg were related to changes in functional performance

e.g. walking distance.
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FP02-1876
Acetabular bone marrow edema or cystic lesion on 3 tesla MRI-

correlation with severe cartilage damage and clinical outcomes
after hip arthroscopy for older 30 year-old patients
Utsunomiya, H.*1; Briggs, Karen1; Ho, C.1; Locks, R.1;

Bolia, Ioanna 1; Philippon, M. J.1

1Steadman Philippon Research Institute, Vail, United States

Objectives: Correlation between the presence of acetabular bone

marrow edema (BME) or cystic lesion (CL) and clinical outcomes

after hip arthroscopy is still unknown. The purpose of this study was

to determine if the presence of acetabular BME or CL on 3-Tesla

magnetic resonance image (3T-MRI) correlates with severe cartilage

damage during surgery, higher conversion rate to total hip replace-

ment (THR) or poor clinical outcomes among the patients undergoing

hip arthroscopy for the treatment of intraarticular pathologies.

Methods: Patients older than 30 years old who underwent primary

hip arthroscopic surgery for intraarticular pathology by single hip

surgeon between 2010 and 2012 were enrolled in this study. Images

from a single 3T-MRI were examined using a defined protocol. The

prevalence of BME or CL was evaluated using proton density-

weighted MR image with chemical fat saturation by two blinded

reviewers. Clinical outcomes were collected, including conversion to

THR, patient recorded outcomes (MHHS, WOMAC, HOS-ADL,

HOS-Sports) and patient satisfaction. Statistical analysis was per-

formed using Student t-test, Fisher’s exact test, or Kaplan-Meier

survivorship analysis (log rank test), and p \ .05 was defined as

significant. The cut-off value was calculated using receiver operating

characteristic (ROC) curve analysis.

Results: One hundred and fifty-nine patients were included. Patients

had a mean follow-up of 3.4 ± 1.0 years. Fifty-four patients (34%)

had BME or CL on the preoperative 3T-MRI. BME or CL was found

more frequently in male subjects than female (male v female, 44% v

22%, p\,01). Presence of BME or CL was significantly correlated

with Outerbridge grade 4 (yes BME/CL v no BME/CL, 44% v 12%, p

\ .001, Odds ratio [OR] 5.7 [95% CI 2.6–12.5]) and with grade 3 or 4

(61% v 26%, p\.001, OR 4.5 [95% CI 2.3–9.1]) cartilage damage on

acetabulum under observation of hip arthroscopy. Conversion rate to

THR among the patients with BME or CL was 7.4%, which was not

significantly different compared to those without BME or CL (4.8%,

p = .49, Fisher’s exact test, p = .47, log rank test). A large size of

BME/CL (greater than 15.3 mm) was found in 17 patients, and 4

(24%) of them were converted to THR (p\ .01, Fisher’s exact test,

OR 8.4 [95% CI 2.0–35.3], p\ .001, log rank test). In the meanwhile,

37 patients with BME/CL smaller than 15.3 mm (range 2.0–15.2 mm)

hadn’t been required conversion to THR. No significant differences

were seen regarding postoperative MHHS, WOMAC, HOS-ADL,

HOS-Sports or patient satisfaction regardless the presence of BME or

CL (all p[ .20).

Conclusions: Although significantly higher conversion rate to THR

was seen in patients with large (C 15.3 mm) BME or CL on

acetabulum measured preoperatively with 3T-MRI, the patients with

small BME/CL had no conversion to THR and similar clinical out-

comes compared with no BME/CL patients. These findings suggest

the possible indication of hip arthroscopy for patients with small size

acetabular BME and CL.

Sports injuries I

FP03-232
Outcomes after dermal allograft reconstruction of chronic

pectoralis major tendon ruptures
vanEck, Carola*1; Neumann, Julie2; Klein, C.1; Rahmi, H.1;

Itamura, J.1

1Kerlan-Jobe, Los Angeles, United States; 2University of Utah, Salt

Lake City, United States

Objectives: When compared to operative intervention on chronic

tears of the pectoralis major tendon, acute repair has been shown to

improve outcomes. However, acute operative intervention of pec-

toralis major tendon ruptures is not always possible. Oftentimes, scar

tissue, adhesions, and retraction associated with chronic tears of the

pectoralis major tendon necessitate graft reconstruction. There is a

paucity of literature on the outcomes of reconstructions of chronically

ruptured pectoralis major tendons. To our knowledge, there are no

published clinical outcome studies on pectoralis major reconstructions

with a dermal allograft. The purpose of this study is to evaluate the

subjective and objective outcomes of patients who underwent a

pectoralis major tendon reconstruction with dermal allograft aug-

mentation in the setting of a chronic pectoralis tendon rupture.

Methods: Twenty-two consecutive patients (22 pectoralis major

tendon ruptures) with a mean age of 39.2 ± 7.92 years were retro-

spectively reviewed at a mean of 18.3 months following a pectoralis

major tendon reconstruction using one or two dermal allograft(s) as

an augmenting graft. Surgeries were performed at a mean of 16.8

months after the initial injury and were performed by a single surgeon

from May 2012 to January 2016. Preoperative and postoperative

subjective outcome data was obtained using Visual Analog Scale

(VAS) for pain and Disabilities of the Arm, Shoulder, and Hand

(DASH). The Single Assessment Numeric Evaluation (SANE),

Constant, American Shoulder and Elbow Surgeons Score (ASES),

and Simple Shoulder Test (SST) were evaluated post-operatively.

Active range of motion in flexion, abduction in the scapular plane,

and external rotation were recorded. Complications and reoperations

were recorded.

Results: Average VAS pain score improved from 4.5 preoperatively

to 1.4 postoperatively (p = 0.06). DASH scores improved from 37.5

preoperatively to 10.5 post-operatively (p\ 0.001). Mean SANE,

Constant, ASES, and SST post- operatively were 83.1, 88.5, 90.5, and

12, respectively. Mean post-operative active forward flexion was

170.3 �, abduction in the scapular plane 112.0�, and external rotation

at 0� of abduction 62.1�. There were no complications including

recurrent deformity or re-rupture of the pectoralis major, humeral

fracture, hematoma, infection, or heterotopic ossification. There were

no reoperations.

Conclusions: Patients with chronic pectoralis major tendon ruptures

reconstructed with one or two augmenting dermal allografts experi-

enced improved subjective outcomes and satisfactory objective

clinical outcomes at an average of 18.3 months follow-up.

FP03-603
Pathology and prognostic determinants of incomplete avulsion

of the proximal hamstring footprint connected
with the sacrotuberous ligament
Saito, M.*1; Tsukada, S.2; Suzuki, Kaoru3; Niga, S.3

1Department of Orthopaedic Surgery, St.luke’s International Hospital,

Tokyo, Japan; 2Department of Orthopaedic Surgery, Hokusuikai

Kinen Hospital, Ibaraki, Japan; 3Department of Orthopedic and Sports

Medicine, JIN Orthopaedic and Sports Clinic, Saitama, Japan

Objectives: Hamstring injuries are common sports injuries. However,

there have been few previous studies regarding proximal incomplete

avulsion of the hamstring tendon from the footprint of ischial

tuberosity.

Our hypothesis was that incomplete avulsion of the proximal ham-

string tendon was not shortening because the continuity of the

proximal end of conjoined tendon and the sacrotuberous ligament was

not broken. Furthermore, this study was performed to investigate the

incidence of incomplete avulsion of the proximal hamstring tendon

footprint in patients with all hamstring injury, and to investigate that
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the clinical results would differ between avulsion area of the proximal

hamstring tendon footprint by using magnetic resonance imaging

(MRI) classification.

Methods: We retrospectively reviewed consecutive athletes with

incomplete avulsion injury of the proximal hamstring tendon. Each

athlete was assessed by MRI in clinically suspected cases of incom-

plete avulsion injury of the proximal hamstring tendon and classified

into three types according to the avulsion area of footprint at the

ischial tuberosity: type A, distal part avulsion of the semimembra-

nosus (SM) footprint or conjoined tendon (constituted by the

semitendinosus and long head of the biceps femoris) footprint; type B,

distal and proximal avulsion of theSM footprint and distal part of

conjoined tendon footprint without avulsion of the proximal part of

the conjoined tendon footprint; and type C, distal and proximal

avulsion of the SM footprint with avulsion of the distal and proximal

part of conjoined tendon footprint. In addition, we compared the time

to return-to-play and subjective symptoms between the three types.

Results: Of 347 consecutive athletes with all hamstring injury,

incomplete avulsion of the proximal hamstring tendon was detected in

57 athletes (16.4%). In all cases of incomplete avulsion of the ham-

string tendon, the sacrotuberous ligament was connected directly to

the proximal end of conjoined tendon. Based on MRI classification,

24 athletes were classified as type A, 20 as type B, and 13 as type C.

The time from onset of pain to return-to-play was significantly longer

in type C than in types A and B (C, 44 weeks (range 0.71–141); A, 7.7

weeks (range 0–68); B, 4.6 weeks (range 0.14–41), P = 0.020 and P =

0.0084, respectively). With regard to degree of subjective symptom

improvement at the time of returning to sports, type C led to signif-

icantly poorer subjective outcome than type A and type B (P = 0.033

and P = 0.015, respectively).

Conclusions: Incomplete avulsion of the proximal hamstring tendon

connected with the sacrotuberous ligament was observed in 16.4% of

athletes with all hamstring injury. Return-to-play and subjective

outcomes was significantly worse if incomplete avulsion of the

proximal hamstring tendon involves avulsion of the proximal part of

the conjoined tendon footprint.

FP03-958
Return to play following primary anterior cruciate ligament

reconstruction in rugby union players
Hurley, E. T.*1; Withers, D.2; King, E.2; Franklyn-Miller, A.2;

Jackson, M.2; Moran, R.2

1Sports Surgery Clinic, Royal College of Surgeons in Ireland, Dublin,

Ireland; 2Sports Surgery Clinic, Dublin, Ireland

Objectives: Rugby union is one of the most popular contact sports in

the world. Due to the physical nature of the game, there is a high rate

of injuries, with ACL ruptures resulting in the largest amount of

missed time among knee injuries. The purpose of this study is to

evaluate the rate of return to play and timing of return among rugby

union players and to compare the outcomes of players receiving a

bone-patellar tendon autograft or hamstring tendon autograft. Our

hypothesis was that there would be a high rate of return following

ACL reconstruction, with no significant differences between the

groups.

Methods: A retrospective analysis of a hospital ACL registry was

performed for rugby union players undergoing primary ACL recon-

struction. Outcomes were compared between those receiving a bone-

patellar tendon autograft and those receiving a hamstring tendon

autograft. Statistical analysis was performed using SPSS version 22.0.

Dichotomous outcomes were presented as a percentage and compared

between cohorts by odds ratio. Continuous outcomes were presented

as the mean ± standard deviation and compared between cohorts with

the student’s t-test. A p-value of\ 0.5 was considered to be statis-

tically significant.

Results: Sixty-one patients were followed-up for 24 months, 41 with

bone-patellar tendon autograft and 20 with hamstring tendon auto-

graft. The overall rate of return to play was 95% with bone-patellar

tendon autograft vs. 85% with hamstring tendon autograft (p = 0.20).

The median time of return was 9 months with bone-patellar tendon

autograft vs. 10 months with hamstring tendon autograft (p = 0.25).

There was no significant difference among rate of return at 9, 12 or 24

months (p = 0. 41, p = 0.25, and p = 0.2, respectively). There was no

significant difference in any functional outcomes measured including

the Marx score (p = 0.47), ACL return to sport index (p = 0.65), IKDC

subjective score (p = 0.27) and Cincinnati score (p = 0.12). Neither

group had a subsequent re-rupture of the reconstructed ACL, but 3

patients in the bone-patellar tendon autograft group had a contra-

lateral ACL rupture (p = 0.39).

Conclusions: Rugby players had a high rate of return to rugby and

returned on average at 10 months following surgery. Outcomes of

players receiving bone-patellar tendon autograft or hamstring tendon

autograft were both excellent with no significant difference between

them; graft choice should remain a decision based on surgeon pref-

erence. Additionally, the rate of subsequent ACL injury was low

among rugby players.

FP03-1120
Central tendon injuries of the hamstring muscles: case series

of operative treatment
Lempainen, L.*1; Pruna, R.2; Kosola, J.3; Puigdellivol, J.2;

Sarimo, J.1; Orava, S.1

1Hospital Mehiläinen NEO, Turku, Finland; 2FC Barcelona, Medical

Department, Barcelona-St Joan Despi, Spain; 3Sports Trauma

Research Unit, Hospital Mehiläinen NEO, Turku, Finland

Objectives: Injuries that torn the central tendon enclosed within the

muscle belly seems to need a longer recovery time than do injuries

involving only muscle or the musculotendious junction. Furthermore,

it also seems that in injuries affecting the central tendon the recur-

rence rate is higher than injuries that do not disrupt the central tendon.

There is only limited information available regarding surgical results

of the central tendon injuries. The aim of this study was to demon-

strate operatively treated hamstring central tendon injuries in top level

athletes.

Methods: Eight top-level athletes (7 football player, one pole vaulter,

median age 22 years old) with central hamstring tendon rupture

causing muscle retraction were included to this study. In 7 seven cases

the central tendon of biceps femoris were involved and in one case the

central tendon of semimembranosus was ruptured. Seven of these

eight athletes were operated after recurrent hamstring injuries and one

athlete directly after the first injury. The diagnosis was done using

MRI. The central tendon rupture was surgically repaired and Return

to Play (RTP) was followed.

Results: MRI findings correlated well to the findings in surgery.

Postoperatively RTP was achieved after 3–4 months from the surgery

in all cases with no adverse events.

Conclusions: Hamstring injuries involving central tendon may

develop chronic symptoms and are prone to recurrent injuries. If

clinical healing does not occur after central tendon rupture and RTP is

compromised after conservative treatment, surgical central tendon

repair in later phase might have beneficial outcomes. If acute central

tendon disruption with retraction of the involved muscle and a top

level athlete is concerned, surgical treatment should be considered

even in acute phase.
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FP03-1738
Operative treatment of proximal rectus femoris avulsions

in professional soccer players
Lempainen, L.*1; Pruna, R.2; Kosola, J.3; Puigdellivol, J.2;

Sarimo, J.1; Orava, S.1

1Hospital Mehiläinen NEO, Turku, Finland; 2FC Barcelona, Medical

Department, Barcelona-St Joan Despi, Spain; 3Sports Trauma

Research Unit, Hospital Mehiläinen NEO, Turku, Finland

Objectives: Rectus femoris muscle injuries are common in sports.

Some of them can be serious and difficult to treat, resulting in

impaired athletic performance and long rehabilitation times. This

study was designed to investigate the effect of surgery on proximal

rectus femoris avulsions in professional soccer players.

Methods: Eighteen professional soccer players with proximal rectus

femoris injury treated operatively were included. The average age of

the players was 23 years.

Eleven patients were treated surgically during the first 3 weeks after

the injury. In seven patients, the injury was diagnosed partial, and

they were first treated non-operatively, until recurrent injuries

occurred or the pain and weakness prevented them return to play.

These patients were operated an average 5 months from the injury.

Results: Of the 18 athletes, 16 were able to return to their former

level of professional sport after an average of 4 months from the

surgery.

Conclusions: Given the good functional outcome and low compli-

cation rate, the authors recommend surgical treatment in complete

proximal rectus femoris avulsion injuries among professional soccer

players. The full return to play can be even achieved after 3 months

from the operation. Surgery is technically easier in the acute phase

and that should also be taken into account when the decision of the

treatment is done.

FP03-1795
Femoroacetabular impingement in professional basketball

players: return to play and player statistics
Begly, J.*1; Buckley, P.1; Utsunomiya, H.1; Briggs, Karen1;

Philippon, M.1

1Steadman Philippon Research Institute, Vail, United States

Objectives: Purpose: The purpose of this study was to determine how

many athletes returned to professional basketball after hip arthro-

scopy and determine if the quality of their play was similar to the

previous 3 seasons prior to arthroscopy.

Methods: 20 professional basketball players (22 hips) underwent hip

arthroscopy for FAI between 2001 and 2014 by a single surgeon.

Return to play was defined as a player competing in a regular season

professional basketball game following surgery. Data was retrospec-

tively obtained for each player from NBA.com, basketball-

reference.com, eurobasket.com, ESPN.com, and individual team

websites.

Results: There were 3 females and 18 males (average age = 25 ± 4

years). Average BMI was 24.5 ± 2kg/m. There were 3 guards, and 18

forwards and all were right handed. One player required a revision

arthroscopy. 3 hips underwent labral debridement, 17 hips underwent

repair, and 2 hips had labral reconstruction. Microfracture was per-

formed in 7 hips. Following hip arthroscopy, 100% (21/21) of players

returned to play in a regular season game. Average games played 3

years prior to arthroscopy was 46.9 ± 23 and 3 seasons after, players

played on average 44.9 ± 21 game (p = 0.79). Average minutes

played per game 3 years prior to arthroscopy was 23 ± 9 and 3

seasons after, players played on average 21 ± 9 min per game (p =

0.49). The average field goal percentage 3 years prior to arthroscopy

was 45% ± 8% and 3 seasons after, players field goal percentage

averaged 48 ± 8% game (p = 0.26). The player efficiency rating

(PER) was also not different between before and after arthroscopy (p

= 0.266). There was no difference in player statistics between those

with microfracture and those without microfracture (p = 0.4).

Conclusions: Hip arthroscopy for treatment of FAI and associated

pathologies in professional basketball players resulted in return to

play for all players. In addition, the players statistics did not signifi-

cantly drop 3 years after arthroscopy compared to the previous 3

years. The presence of microfracture did not significantly affect the

player statistics. These findings support hip arthroscopy as an effec-

tive procedure to treat FAI and related pathologies in the professional

basketball player, and this information is important for proper coun-

seling of athletes with FAI.

FP03-1880

Lumbrical muscle injuries—systematic analysis of a rapidly
increasing injury
Lutter, C.*1; Schweizer, A.2; Schöffl, V.3; Bayer, T.4

1CVPath Institute Inc., Gaithersburg, United States; 2Department of

Hand Surgery, Zürich, Switzerland; 3Sportsmedicine Bamberg,

Bamberg, Germany; 4Dept. of Radiology, Friedrich Alexander

University, Erlangen-Nuremberg, Germany

Objectives: Injuries of the lumbrical muscles have rarely been

described in the past but are currently rapidly increasing due to

changing sporty preferences (e.g. climbing). We now aimed to ret-

rospectively study imaging findings, clinical presentations and

outcomes of patients with lumbrical muscle injuries treated according

a standardized diagnostic and therapeutic algorithm.

Methods: Clinical data and imaging findings of 60 patients suffering

from an acute lumbrical muscle strain trauma in the middle hand were

retrospectively reviewed. Clinical examination, magnetic resonance

imaging (MRI) and ultrasound (US) were performed before and after

treatment. Lumbrical muscle injuries were graded according to the

severity of clinical and imaging findings as grade I–III injuries. The

therapy consisted of immobilization, functional therapy and adapted

sport activities according to injury grade.

Results: Clinical testing with shear stress examination of the flexor

tendons was positive in all patients. Grade II injuries with partial tears

of the lumbrical muscles were detected in 32/60 patients (Grade II).

Positive imaging correlation with complete detachment of the lum-

brical muscle from the flexor tendons was present in 10/60 patients

(Grade III). Follow up US and MRI showed injury healing in all

patients. All patients had an uncomplicated outcome and regained full

sporty activieites.

Conclusions: Lumbrical muscle tears are frequently encountered

injuries in climbing sport but also appear in non- climbers. Overall

outcome among our study collective was positive und uncomplicated,

but symptoms may recur or become chronic if not treated sufficiently.

Evaluation of specific clinical and imaging findings is necessary for

grading the injuries and determination of therapy.

FP03-1930

Same-level sporting return is increased with surgical treatment
of Proximal Hamstring Tendinopathy (PHT) within 1 year

of symptom onset
Pietrzak, J.*1; Rowan, F.1; Kayani, B.1; Haddad, F.1

1University College London Hospital, London, United Kingdom

Objectives: Proximal Hamstring Tendinopathy (PHT) is an overuse

injury characterized by lower gluteal pain during running or pro-

longed sitting with radiological and histological findings consistent

with tendinosis. Tenotomy of the proximal semimembranosus

myotendinous junction may be successful in cases resistant to non-

surgical treatment. Our aim was to determine the influence of time to

surgery from symptom onset with return to pre-morbid level of sport

Knee Surg Sports Traumatol Arthrosc (2018) 26 (Suppl 1):S5–S126 S13

123



and athlete satisfaction. We hypothesized that time to surgery influ-

ences outcome.

Methods: Fifty-one consecutive athletes (35 men and 16 women; 16

elite and 35 non-elite) that failed conservative management and

underwent surgery for PHT were reviewed. Partial release of

myotendinous junction of semimembranosis with or without sciatic

neurolysis was performed. Rehabilitation was physiotherapy led.

Measured outcomes were athlete return to sport and athlete satisfac-

tion. Athletes were considered elite if they competed at international

or national level. Athletes were classified as high activity (Level 8 -

10), medium activity (level 4–7) and low activity (level 0–3)

according to the Tegner Activity Index.

Athletes completed a postal questionnaire to determine return to sport,

level of sport participation to which they returned and subjective

impression of surgical outcome. Telephone follow-up was performed

for non-responders.

Results: Forty-two patients (82.3%) had prior image-guided corti-

costeroid injection. Fifteen patients (29.4%) received more than two

injections that included a PRP injection. Seventeen patients (33.3%)

received ###3 corticosteroid injections, PRP injections and extra-

corporeal shockwave therapy (ECSW).

Lower gluteal pain at rest or on running or radiating to the posterior

knee did not influence return to sporting level (p = 0.12; p = 0.08; p =

0.82).

Mean time to surgery was 21.2± 12.9 months and mean follow-up

was 41.1 ± 18.9 months. Forty-two athletes (82.4%) were satisfied

with surgical treatment of PHT. Nine athletes (17.6%) were dissat-

isfied. Thirty-six athletes (70.6%) returned to the same level of pre-

morbid sports participation. Younger age (p = 0.021) and high Tegner

activity level (p = 0.012) influenced patient satisfaction. Pre-morbid

activity level (p = 0.001) and time to surgery (p = 0.016) influenced

return to pre- morbid sport level. . Athletes who were operated on\
12 months after the onset of symptoms were 12 times more likely to

return to the same level of pre-morbid sports participation than

patients operated on [ 12 months. Odds ratio for satisfaction with

surgery\12 months was 39.6. Odds ratio for return to same sporting

level or above was 148.5. There were eight (15.6%) complications.

Conclusions: Return to same level of sports participation is improved

with surgical intervention less than 1 year from symptom onset.

Reducing time to surgery also influences athlete satisfaction.

Free Papers: Ankle / foot

FP04-65

Arthroscopic Assessment of the Ankle Syndesmosis
in a Cadaveric Model: The ASA Tool Quantifying Stability

and Instability
Lubberts, B.*1; Guss, D.1; Vopat, B.1; Johnson, Anne1; van Dijk, N.2;

Lee, H.3; Digiovanni, C.1

1Massachusetts General Hospita, Boston, United States; 2Academic

Medical Center, Amsterdam, Netherlands; 3Harvard medical school,

Boston, United States

Objectives: Arthroscopic assessment of ankle syndesmosis allows

direct visualization of the tibiofibular articulation to determine

instability. Arthroscopic criteria to diagnose syndesmotic instability

of the ankle have not been quantified. The objective of this study was

to quantify the stable and unstable syndesmosis in a cadaveric model

using arthroscopic measurements.

Methods: Twenty-two fresh above knee cadaveric specimens

underwent arthroscopic assessment of the ankle syndesmosis, first

with all syndesmotic and ankle ligaments intact and subsequently

with sequential sectioning of the anterior inferior tibiofibular liga-

ment, the interosseous ligament, the posterior inferior tibiofibular

ligament, and deltoid ligaments. In all scenarios, four loading con-

ditions were considered under 100N of direct force: 1) unstressed, 2)

lateral hook (Cotton) test, 3) anterior to posterior (AP) hook test, and

4) posterior to anterior (PA) hook test. Coronal plane tibiofibular

diastasis, as well as sagittal plane tibiofibular translation, were

arthroscopically measured (Figure 1). A k-means cluster analysis was

used to integrate these measurements into separate clusters repre-

senting the stable vs. unstable syndesmoses.

Results: The Arthroscopic Syndesmotic Assessment (ASA) tool

could be quantified as the following equation of total fibular motion

relative to the tibia measured in millimeters: 0.76*AP sagittal trans-

lation + 0.82*PA sagittal translation + 1.17*anterior third coronal

plane instability - 0.20*posterior third coronal plane instability.

Whereby ASA\ 3.09 mm was defined as a stable syndesmosis, and

ASA C 3.09 mm was defined as an unstable syndesmosis (Figure 2).

Both coronal plane tibiofibular instability and sagittal plane

tibiofibular translation were increased in the unstable syndesmosis

compared to the stable syndesmosis, quantified by the ASA tool

(p\ 0.001). There was a direct relationship between sequential

ligament transection and increase of the ASA score (p\ 0.001). In

addition, for assessing syndesmotic instability with a single mea-

surement and accepting a 20% false negative rate (type II error) of

observed unstable syndesmosis, the following cut-offs points were

calculated: 2.22 mm translation in the sagittal plane using an AP hook

test, 2.62 mm translation in the sagittal plane using a PA hook test,

and 2.61 mm anterior or 3.38 mm posterior coronal plane diastasis

while performing a lateral hook test.

Conclusions: The ASA tool is to our knowledge the first quantitative

tool available that can help surgeons identify an unstable syndesmosis

using arthroscopic measurements. The long-term usefulness of the

ASA tool will rest on whether an unstable syndesmosis correlates

with acute or chronic clinical symptoms.

FP04-619
The Effect of Early Return to Play on Union Following Fixation

of 5th Metatarsal Stress Fractures in Professional Football
Players
Miller, D.*1; Marsland, D.1; Jones, Mary1; Calder, J.2

1Fortius Clinic, London, United Kingdom; 2Fortius Clinic, Imperial

College London, London, United Kingdom

Objectives: Stress fractures of the 5th Metatarsal (MT) are common

in elite athletes. There is concern that early return to play following

intra-medullary screw fixation may lead to an increased risk of

delayed union. The aim of our study was to assess whether an early

return to play after surgical fixation of 5th metatarsal stress fractures

in professional football players is a risk factor for delayed union and

the effect of this on the ultimate clinical outcome.

Methods: Retrospective review of prospectively collected data of a

series of 37 professional football players following intramedullary

screw fixation of 5th stress fractures. Inclusion criteria included

professional football players in the English Premier League, Spanish

La Liga, French Ligue 1 or Italian Serie A teams. All players had

surgical fixation of their 5th MT with a single intramedullary solid

screw in addition to open fracture debridement and bone grafting and

the insertion of bone marrow aspirate concentrate. End points inclu-

ded time of return to play and to radiological union of the fracture.

Results: At a minimum follow-up of 24 months the mean return to

play was 74 days and mean time to complete radiological union was

89 days. Return to play within 8 weeks resulted in a higher risk of

delayed radiological union (24% at 3 months) but this neither pre-

vented the athlete from continuing to play football nor did it affect the

ultimate risk of non-union (3% overall). A re-fracture occurred in 1

patient (3%) at 10 months who previously had complete radiographic

union at 9 weeks.
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Conclusions: Intramedullary screw fixation of 5th metatarsal stress

fractures leads to a predictable time of return to play and a low rate of

non-union. If players return to play within 8 weeks a persistent

fracture line may be expected in up to a quarter of patients. However,

if asymptomatic this radiological finding does not mean that athletes

must avoid playing football as ultimately a good outcome is expected

with low rates of non-union and re-fracture.

FP04-932

Endoscopic fasciotomy is a good and safe primary treatment
for plantar fasciitis: A randomized controlled trial
Johannsen, F.*1; Konradsen, L.1; Herzog, R.1; krogsgaard, M.1

1Institute of sportsmedicine Copenhagen Denmark, København NV,

Denmark

Objectives: Plantar fasciitis (PF) is a frequently diagnosed condition,

defined as pain at the medial tubercle of the calcaneus. Lifetime

incidence of PF is 10%. Operation is normally only considered in PF

that is refractory for non-surgical treatment.

We hypothesized that operation is useful as primary treatment of PF.

Methods: We performed a randomized controlled trial. 30 consecu-

tive patients with PF for more than 3 months were after informed

consent randomized to 1) conservative treatment with training and

glucocorticoid injection, a treatment proven to be efficient in PF; 2)

endoscopic 2-incision technique of partial fasciotomy and heel spur

removal. Patients were evaluated at entry, 3, 6, 12, 24 months with the

Foot Function Index (FFI, range 0–230) and pain during activity on a

100 mm VAS score (VAS-activity). FFI and VAS-activity at 12

months were defined a-priory as primary endpoints. Parametric

statistics (t-test) were used for normally distributed variables and non-

parametric statistics (Mann-Whitney) for non-normally distributed

variables.

Results: We found no intergroup difference at baseline or at 3 and 6

months. Endoscopic operation were significantly better for the pri-

mary endpoints at 12 months in FFI (p = 0.033) compared to non-

surgical treatment, and at 24 months there were still a strong tendency

in favor of operation in FFI (p = 0.06). VAS-activity were however

without intergroup differences at 12 month, but at 24 months we

found a significant intergroup difference (p = 0.001) in favor of

operation. Both groups improved significantly over time. From entry

to 3 months, 6 months, 12 months and 24 months mean FFI in the

surgery group was 107, 67, 25, 16 and 4 and mean VAS pain during

function was 50, 31, 11, 10 and 1. For the non-surgery group mean

FFI changed from 118 to 48, 32, 33 and 9, and mean VAS pain during

function changed from 67 to 44, 24, 10 and 13. No severe compli-

cations were observed in any of the groups.

Conclusions: This is the first study to prove a beneficial effect of

operation for plantar fasciitis compared to best conservative practice

in a randomized controlled trial. Operation did not result in quicker

beneficial effects but at 1 and 2 years it was clearly better than

conservative treatment. Endoscopic fasciotomy is a good and safe

alternative as a primary treatment for plantar fasciitis.

FP04-1119

Tricortical Screw Fixation of the Syndesmosis Constrains Talar
Motion: A Cadaveric Robotic Study
Patel, N.*1; Pfeiffer, T.2; Naendrup, J.-H.2; Murphy, C.1; Zlotnicki,

J.1; Debski, R.3; Musahl, V.4; Hogan, M.1

1Department of Orthopaedic Surgery, University of Pittsburgh,

Pittsburgh, United States; 2Orthopaedic Robotics Laboratory,

University of Pittsburgh, Pittsburgh, United States; 3Orthopaedic

Robotics Laboratory, Departments of Orthopaedic Surgery and

Bioengineering, Pittsburgh, United States; 4Department of

Orthopaedic Surgery, UPMC Center for Sports Medicine, Pittsburgh,

United States

Objectives: Injury to the structures of the syndesmosis, the anterior

inferior tibiofibular ligament (AITFL), posterior inferior tibiofibular

ligament (PITFL), and interosseous membrane (IOM), has been

shown to be predictive of residual symptoms after ankle injury. These

injuries are typically treated surgically with cortical screw fixation or

suture button fixation if the syndesmosis is unstable. Studies have

shown that tibiotalar contact area decreases by 42% with even a 1 mm

lateral shift of the talus. [1] Thus, the objective of this study was to

quantify tibiotalar joint motion after syndesmotic screw and suture

button fixation compared to the intact ankle.

Methods: Nine fresh-frozen human cadaveric specimens (mean age

60 yrs.; range 38–73 yrs.) were tested using a six degree-of-freedom

robotic testing system. The subtalar joint was fused and the tibia and

calcaneus were rigidly fixed to a robotic manipulator, while complete

fibular length was maintained and fibular motion was unconstrained.

A 5 Nm external rotation moment and 5Nm inversion moment were

applied independently to the ankle at 0�, 15�, and 30� plantarflexion
and 10� dorsiflexion. Talar motion with respect to the tibia was

measured using the robotic testing system during each ankle condi-

tion. Outcome variables included talar medial-lateral (ML)

translation, anterior-posterior (AP) translation, and internal/external

rotation relative to the tibia in the following syndesmosis states: 1)

intact, 2) AITFL transected, 3) AITFL, PITFL, and IOM transected,

4) 3.5 mm cannulated tricortical screw fixation, and 5) suture button

fixation. An ANOVA with a post-hoc Tukey analysis was performed

for statistical analysis. Statistical significance was set at p\ 0.05.

Results: All significant changes were present during states with no

loads applied. Significant differences in ML translation of the talus

relative to the tibia existed between the tricortical screw fixation and

intact ankle. The talus moved 1.1 mm less medially at 30� plan-

tarflexion and 0.4 mm more laterally at 0� flexion with tricortical

screw fixation compared to the intact ankle (p \ 0.05). The total

medial translation of the talus relative to the tibia during 0� flexion to

30� plantarflexion decreased from 1.1 mm to only 0.4 mm. No sig-

nificant differences existed in translation or rotation of the talus

between the suture button fixation and intact ankle at any ankle

positions.

Conclusions: Suture button fixation restored tibiotalar motion in all

planes, with no significant differences compared to the intact ankle.

Tricortical screw fixation significantly increased lateral shift of the

talus in a neutral ankle position and constrained motion during

plantarflexion compared to the intact ankle, which can lead to

accelerated tibiotalar arthritis. Thus, physicians should consider

hardware removal after tricortical screw fixation for syndesmotic

repair to avoid post-traumatic arthritis.

References

1. Ramsey PL, Hamilton W (1976) Changes in tibiotalar area of

contact caused by lateral talar shift. J Bone Joint Surg Am.
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Objectives: Arthroscopic evaluation of the ankle syndesmosis joint is

being increasingly used to treat syndesmotic instability. The aim of

Knee Surg Sports Traumatol Arthrosc (2018) 26 (Suppl 1):S5–S126 S15

123



this study was to arthroscopically assess the degree of syndesmotic

ligamentous injuries necessary to produce syndesmotic instability in

the sagittal plane as well as to establish which cut-off value has the

highest sensitivity and specificity for the diagnosis of instability in

that plane.

Methods: Twenty-one above-knee cadaveric specimens were divided

into three sequences of ligamentous transection. In group 1 (n = 7),

the anterior-inferior tibiofibular ligament (AITFL) was cut first, fol-

lowed consecutively by the interosseous ligament (IOL), posterior-

inferior tibiofibular ligament (PITFL), and superficial and deep del-

toid ligament (DL). In group 2 (n = 7), the sequence was DL, AITFL,

IOL, and PITFL. In group 3 (n = 7), the corresponding sequence was

PITFL, IOL, AITFL, and DL. In the intact ligamentous state and at

each stage of transection, a 100N posterior-anterior and 100N ante-

rior-posterior hook tests were performed while anterior and posterior

translations were measured, respectively. Measurements were per-

formed using calibrated probes ranging from 0.1 to 6.0 mm. In each

group, one-way repeated ANOVA and post-hoc Dunnett test were

used to compare the sum of the anterior and posterior translation at

each stage of transection with those of the intact state (reference

value). An adjusted p\ 0.05 was considered statistically significant.

Receiver operating characteristic (ROC) curve analysis was devel-

oped to determine the optimal cut-off value for the detection of

instability in the sagittal plane. No ankle distraction was conducted in

this study.

Results: There was no significant anteroposterior translation when 1

or 2 ligaments were transected regardless of the group analyzed. In

contrast, a significant increment was noted in translation after com-

bined disruption of AITFL, IOL, and PITFL in group 1 (p = 0.013);

DL, AITFL, and IOL in group 2 (p\ 0.001), and PITFL, IOL, and

AITFL in group 3 (p = 0.024). In addition, a significant increase was

observed in translation after disruption of all syndesmotic and deltoid

ligaments in all groups (group 1, p = 0.041; group 2, p\ 0.001; group

3, p\ 0.001). ROC curve analysis revealed that the Area Under

Curve (AUC) on predicting instability was 0.91 (95% confidence

interval, 0.85–0.96). The highest sensitivity (77.50%) and specificity

(88.89%) occurred when the sum of anterior and posterior translation

was more or equal than 2 mm.

Conclusions: Evaluating the syndesmosis arthroscopically, disruption

of all syndesmotic ligaments or the disruption of DL, AITFL, and IOL

produces significant translation in the sagittal plane. Based on our

ROC curve which showed an excellent predictive model, sagittal

translation more or equal than 2 mm appears to be the cut-off value

for the detection of sagittal plane syndesmotic instability.

FP04-1666

Reoperation Rate Differences Between Open Reduction Internal
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Objectives: Controversy persists as to whether Lisfranc injuries are

best treated with open reduction internal fixation (ORIF) versus pri-

mary arthrodesis (PA). Reoperation rates certainly influence this

debate, but prior studies are often confounded by inclusion of hard-

ware removal as a complication rather than as an inherent aspect of

ORIF. The primary aim of this study was to evaluate whether reop-

eration rates, excluding hardware removal, differ between ORIF and

PA in the treatment of Lisfranc injuries. A secondary aim was to

evaluate patient risk factors associated with reoperation after opera-

tive treatment of Lisfranc injuries.

Methods: Between July 1991 and July 2016, adult patients who

sustained closed, isolated Lisfranc injuries with or without fractures,

and who underwent ORIF or PA with a minimum follow-up of twelve

months were analyzed. Reoperation rates for reasons other than

hardware removal were examined, as were patient risk factors pre-

dictive of reoperation.

Results: Two hundred twenty-three patients met enrollment criteria

(mean follow-up: 62.5 ± 42.8 months, range 12–184), of which 168

(75.3%) underwent ORIF and 55 (24.1%) underwent PA. Patients

treated with ORIF had a significantly higher risk to return to the

operation room (76.2%) as compared to those in the PA group

(32.7%, p\0.001) When hardware removal was excluded, there was

no difference in reoperation rates (11.3% in the ORIF group and 9.1%

in the PA group, p = 0.8). Risk factors correlating with non-hardware

reoperation included deep infection (p \ 0.001), delayed wound

healing (p \ 0.001), and non-anatomic post-operative radiographic

reduction (p = 0.02). ORIF was associated with a higher reoperation

rate among patients with peripheral neuropathy or with Myerson type

C injuries (p = 0.001 and p = 0.01, respectively).

Conclusions: Patients with Lisfranc injuries treated with ORIF had a

significantly higher rate of reoperation. When hardware removal is

excluded there appears to be no significant difference in the overall

reoperation rates between ORIF and PA. Patients with peripheral

neuropathy or Myerson type C injuries appear to benefit from

arthrodesis.
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Early radiographic and clinical outcomes of minimally
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Objectives: The purpose of this retrospective study was to investigate
outcomes of minimally displaced, proximal 5MTB fractures, treated

by a below-knee walking cast or a functional elasticated bandage with

a support of a flat hard-soled shoe.

Methods: In our study, we identified all consecutive patients,

between 18 and 65 years of age, who came to the attention of the

Emergency Department of our Level-I Healthcare Trauma Center for

acute, isolated, closed, proximal fracture of the 5MTB with dis-

placement of 2 mm or inferior and without other associated injuries

from January 2012 to December 2014. The subjects were divided into

two groups: the cast group (CG) and the functional group (FG), ret-

rospectively enrolled and all of these underwent radiographic

assessment at two follow-up points, while clinical evaluation was

performed only at the last follow-up. The subjects were radiologically

and clinically evaluated according to Mehlhorn and Lawrence-Botte

classification, and AOFAS Midfoot score, respectively.

Results: 154 patients were followed up for a median of 15 months

(range 12–24). There was no significant difference (p[0.05) among

the outcomes of each fracture pattern regarding the treatment choice.

Return to work was faster for patients of FG with Type-1A fractures

and longer for those of CG with Type-3 fractures. Return to sport was

earlier in the FG for subjects with Type-1b and 1c, and longer for

those with Type-3. It was significantly earlier in the FG than in the

CG (p\ 0.05).

Conclusions: Several contemporary studies have shown the difficulty

of their treatment and consequent healing problems because of a lack

of a standardized classification system and a specific management

protocol. The FG achieved the best results compared to the CG,

especially for Type-1 fractures, permitting patients a more rapid

S16 Knee Surg Sports Traumatol Arthrosc (2018) 26 (Suppl 1):S5–S126

123



return to normal activities without compromising bone union.

Although there is a lack of data regarding Type-1c fractures in the

literature, we found a consolidation time similar to Type-2. In our

series, Type-2 fractures yielded good results in both groups analysed.

No patients required surgical treatment, and we did not have cases of

non-union, independent of the treatment choice. There was no sig-

nificant difference in the outcomes of individual fracture patterns

regarding the chosen treatment (p[0.05). However, 16% of patients

experienced discomfort with the cast. The preferable method is

probably functional bandage with the support of a flat hard-soled shoe

for 4 weeks, even if cast treatment is not contraindicated.

Epidemiology and big data in ACL surgery
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Mean value of the KOOS in a healthy population based on age,

sex and BMI
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Objectives: The KOOS (Knee injury and Osteoarthritis Outcome

Score) is a benchmark score used internationally for the clinical

evaluation of knee injuries and diseases. However, it does not take

into account certain demographic data such as sex, age and body mass

index (BMI). Our working hypothesis is that the KOOS varies based

on these three factors. The primary objective of this study was to

assess the impact of age, sex and BMI on the KOOS in a healthy

population; the secondary objective was to define reference values

based on the various criteria studied.

Methods: This was a prospective observational study of subjects 15

years of age or older who had no history of disease in the lower limbs

(medical or surgical) and consented to participate in the study. Our

ethics committee approved this study. The subjects were divided into

10-year age groups (starting at 15 years and going to 85? years).

Multivariate analysis was used to study the relationship between the

KOOS values and age, sex and BMI. The mean and median value

(along with minimum, maximum, and interquartile range) of the

KOOS score was determined by age group and sex. Given that this

was a pilot study, at least 30 subjects were needed per group, thus a

minimum of 480 subjects in all.

Results: The study enrolled 714 subjects, 409 women and 305 men,

with a mean BMI of 23.8 kg/m2. All the KOOS category scores were

lower in females than males (p\ 0.05). They also decreased as the

age increased in the various subgroups (p\ 0.005). Lastly, for the

same age and gender, the KOOS score was 2.0–3.5 points lower

between obese and non-obese subjects (p\ 0.005). The score in the

various subgroups had variations of 77.5–100 points.

Conclusions: The KOOS varies based on age, sex and BMI in a

population of healthy subjects. This analysis of KOOS score distri-

bution in a ‘‘normal’’ population can be used as a reference during

clinical evaluation of knee injuries to compare patients with ‘‘normal’’

values based on age, sex and BMI. As additional patients are added to

our analysis, we hope to generate a weighted formula for the KOOS.

FP05-491
Does graft size and body mass index predict failure after anterior

cruciate ligament reconstruction: a prospective cohort of 4029
patients
Gifstad, Tone*1; Drogset, J. O.1; Lygre, S. H.2; Inderhaug, E.3

1Trondheim University Hospital, Department of Orthopaedic Surgery,

Trondheim, Norway; 2Haukeland University Hospital, Department of

Occupational Medicine, Bergen, Norway; 3Haraldsplass Deaconess

Hospital, Department of Orthopaedic Surgery, Bergen, Norway

Objectives: Hamstring autograft is commonly used for ACL recon-

struction. Some studies have found that a larger size is beneficial,

suggesting that a graft diameter of 8 mm or more reduces the risk of

graft failure. The aim of the current study was to describe the baseline

data concerning graft size and body mass index (BMI) for patients

undergoing ACL reconstruction with hamstring autografts, based on a

national ACL registry. Further, we wanted to investigate the effect of

graft size and BMI on the relative risk of revision.

Methods: Data from a national ACL registry on primary ACL

reconstructions with hamstring autograft from 2010–2015 only were

considered. Date of primary surgery, date of any revision, age at

surgery, sex, graft size, height and weight, activity at the time of

injury and fixation methods were included. Graft size was reported in

0.5 millimeters intervals. A Cox proportional hazard (PH) regression

model was applied to compare risk of revision between groups of

patients. The hazard rate ratio (HR) with 95% confidence interval (CI)

was used as an estimate of relative risk of revision. Mutual adjustment

for gender, age (in five-year categories), graft size, height, weight,

activity at time of injury and fixation method was performed in the

adjusted Cox model.

Results: Four thousand and twenty-nine patients had all three of graft

size, height and weight registered and were therefore included in the

study. Median follow-up was 2.5 years (range 0–5.5 years). The most

common graft diameter was 8.0 mm (43%). The distribution of graft

size among the rest of the patients was: B 7.0 mm 9%, 7.5 mm 12%,

8.5 mm 12%, C 9.0 mm 24%. A BMI C 25 kg/m2(overweight) was

found in 46% of patients. 150 patients underwent revision surgery,

49% of these had graft diameter of 8.0 mm. The adjusted Cox model

displayed no statistically significant differences in risk of revision

between patients with the most common graft diameter and the other

graft sizes, HR ratios with 95% CIs: 8.0 mm (reference), B 7.0 mm–

0.59 (0.30–1.14), 7.5 mm–0.86 (0.52–1.43), 8.5 mm 0.69 (0.36–1.32),

C 9.0 mm 1.04 (0.67–1.61). Similar findings were evident for BMI:

18.5–24.9 kg/m2(reference),\18.5 kg/m21.08 (0.39–2.97), 25.0–29.9

kg/m20.88 (0.60–1.29), 30.0–34.9 kg/m20.80 (0.38–1.64), 35.0–39.9

kg/m21.15 (0.28–4.74).

Conclusions: In contrast to former studies, the current work did not—

based on an adjusted Cox PH regression model—find any differences

in risk of revision between hamstring autograft graft sizes, nor

between subgroups based on BMI.

FP05-617

Better failure rates with recent compared to early primary
anterior cruciate ligament reconstruction using anteromedial

portal for drilling of the femoral tunnel
Eysturoy, N. H.*1; Lind, M. C.1

1Department of Ortopedics and sports traumatology, Aarhus

University Hospital, Aarhus, Denmark

Objectives: Registry studies have suggested increased revision rates

and inferior clinical outcomes when using the newer anteromedial

(AM) technique for femoral drill hole placement compared to the

more established transtibial (TT) technique in primary anterior cru-

ciate ligament reconstruction (ALC-R). The aim of this study is to

compare the techniques from two different time-periods, namely the

period when the AM-technique was initiated and then a more recent

period when it has been established as a common technique.

Methods: Respectively 8.436 and 8.862 primary ACL-R were reg-

istered in the Danish Knee Ligament Reconstruction (DKRR)

between January 2007 to December 2010 and January 2012 to

December 2015. Relative risk (RR) for revision ACL-R, positive

pivot-shift, increased instability (KT-1000[ 2 mm) and patient-re-

ported outcome was used to compare the outcome of the two periods.
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Results: The AM-technique went from being used in 23% in 2007–10

to 84% in 2012–15. The relative risk (RR) for revision surgery in the

AM (2007–10) cohort compared to TT (2007–10) cohort was 1.55 (P

\ 0.00). Comparing AM (2012–15) to TT (2012–15), no difference

was found.

In the 2007–10 period, the one-year postoperative RR for positive

pivot-test was 1.28 (P\ 0.00), and for instability was 1.45

(P\ 0.00), both in favour for the TT-technique. There was no sig-

nificant difference in the period from 2012–15.

Conclusions: We found an increased RR of revision ACL-R,

increased rotational and sagittal instability when using the AM

technique in the period from 2007–10 compared to the TT technique.

However, there was no significant difference between the techniques

in the period from 2012–2015. This could indicate that the results

found in the period 2007–10 may have been caused by a learning

curve when introducing a new and more complex procedure (AM).

FP05-633
Return to sport after anterior cruciate ligament reconstruction

in children and adolescents
Kay, J.*1; Memon, M.1; Marx, R.2; Simunovic, Nicole3; Ayeni, O.4

1McMaster University, Hamilton, Canada; 2Hospital for Special

Surgery, New York, United States; 3McMaster University, Hamilton,

ON, Canada; 4McMaster University, Orthopaedic Surgery, Hamilton,

Canada

Objectives: The purpose of this systematic review was to evaluate the

rate at which children and adolescents return to sporting activities

after anterior cruciate ligament (ACL) reconstruction.

Methods: Three databases, PubMed, MEDLINE, and EMBASE,

were searched from database inception until September 9, 2017 by

two reviewers independently and in duplicate. The inclusion criteria

were English-language studies that reported return to sport outcomes

in children or adolescent athletes after ACL reconstruction. Book

chapters, conference papers, review articles, and technical reports

were excluded. The rate of return to sports was combined in a meta-

analysis of proportions using a random effects model.

Results: Overall, 20 studies met the inclusion criteria (n = 1156), with

a mean age of 14.3 years (range 6–19 years) and a mean follow-up

time of 6.5 years (range 1–22 years). All of the studies were level IV

evidence (14 retrospective case series, 6 prospective case series). The

pooled rate of return to any sport participation was 92% (95% con-

fidence interval [CI], 86% to 96%). The pooled rate of return to pre-

injury level of sport was 79% (95% CI 71% to 86%). For those that

participated in competitive sports before the injury, the pooled rate of

return to the competitive level of sport was 81% (95% CI 62% to

94%). A total of 93 of the 717 assessed athletes (13%) sustained re-

injuries with graft ruptures, and in 91 of 652 patients (14%) con-

tralateral ACL injuries were reported on final follow-up.

Conclusions: Pooled results suggest a high rate of children and

adolescent athletes return to sport participation after ACL recon-

struction. While a moderate rate of graft ruptures was identified in this

cohort, the proportion who re-injured their operative knee is lower

than those who sustained contralateral ACL injuries.

FP05-759
Epidemiological trends of anterior cruciate ligament

reconstruction in Canada
Martin, R. . K.*1; Zhang, Y.2; McCammon, J.3; Leiter, J.2;

MacDonald, P.2

1Oslo Sports Trauma Research Center, Norwegian School of Sport

Sciences, Oslo, Norway; 2Pan Am Clinic, Section of Orthopaedics,

Winnipeg, Canada; 3Lady Cilento Children’s Hospital, South

Brisbane, QLD, Australia

Objectives: Anterior cruciate ligament reconstruction (ACL-R) is the

subject of much discussion and research. Most ACL- R literature is

primarily focused on injury prevention, the technical aspects such as

graft type and surgical approach, or on rehabilitation and return to

play. Research into the changing incidence of ACL-R is more limited.

It is important to understand ACL-R epidemiology trends as this

information can aid in resource management planning and help

identify at- risk groups to focus injury prevention strategies. The

objectives of this study were therefore: 1) to determine epidemio-

logical trends of ACL-R in a Canadian province and 2) estimate the

national incidence of ACL-R in Canada.

Methods: A retrospective review of de-identified data stored at the

provincial Center for Health Policy repository was performed for the

entire population of one Canadian province (approx. 1.1 million).

Provincially determined billing codes were searched for ACL-R

performed on residents from 1980–2013 and patient demographics

including age and gender were recorded. Rates of ACL-R per 100,000

people per year were calculated using the documented provincial

population in that given year.

Results: A total of 8844 ACL-R were performed during the 34-year

study period and patients were predominantly male (63.5%). The

mean age at ACL-R was 30 (SD 10) while ages 16–39 accounted for

79.4%. The annual incidence of ACL-R increased from 7.56/100,000

inhabitants in 1980 to 46.59/100,000 in 2013. The proportion of

females undergoing ACL-R has increased from 9.0% in 1980 to

33.1% in 2013 and female ACL-R patients now outnumber males in

the under-20 age category.

Conclusions: The rate of ACL-R increased significantly from 1980 to

2013 and continues to rise. The increase in ACL-R is consistent with

recent data from the United States [1], and the overall rate of ACL-R

per 100,000 persons is similar to that reported in the Scandinavian

registries [2–4]. Extrapolating this data, the estimated incidence of

ACL-R in Canada is approximately 16,000 procedures per year.

Overall, most ACL-R patients are male, however the number of ACL-

R being performed for female patients is increasing faster than for

their male counterparts. This can be partially attributed to an increase

in female sports participation [5] and recently identified gender-

specific risk factors [6]. This information can be used to assist

resource management planning and better direct injury prevention

initiatives.
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Reconstruction in the United States Orthop. J. Sports Med
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FP05-1070
Primary allograft ACL reconstruction in skeletally immature

patients—a systematic review of surgical techniques, outcomes
and complications
de SA, D.*1; Shanmugaraj, A.1; Skelly, M.1; Duong, A.1; Musahl, V.2;

Ayeni, O.3

1McMaster University, Hamilton, Canada; 2University of Pittsburgh,

UPMC Centre of Sports Medicine, Pittsburgh, United States;
3McMaster University, Orthopaedic Surgery, Hamilton, Canada

Objectives: Both the diagnosis and surgical reconstruction of anterior

cruciate ligament (ACL) injuries in the skeletally immature popula-

tion is on the rise. Due to physeal considerations, traditional graft

sources have encompassed either soft- tissue auto- or allograft. This

systematic review aims to ascertain the risk profile of soft-tissue

allografts in primary ACL reconstruction of skeletally immature

patients.

Methods: Three databases (PUBMED, EMBASE, and MEDLINE)

were searched from database inception to June 2017 for English-

language literature, of all levels of evidence, addressing primary ACL

reconstruction in skeletally immature patients (i.e. open femoral and

tibial physes). Specific inclusion criteria encompassed the use of

allograft tissue and available postoperative outcomes data. Article

screening, data abstraction and quality assessment were completed in

duplicate, with descriptive statistics presented.

Results: After screening 3852 studies, nine studies—examining 406

skeletally immature patients of mean age 14.9 ± 1.2 years, and fol-

lowed-up mean 59.6 ± 17.4 months—satisfied the inclusion criteria.

All patients underwent transphyseal ACL reconstruction. Where

specified, allograft options included Achilles tendon (66.5%), tibialis

anterior tendon (7.6%), bone- patellar tendon (2.5%) and fascia lata

(1.0%). Postoperatively, and where specified, all patients achieved

full ROM (6 studies, 49 patients), had a 57–80% rate of KT-1000 less

than 3 mm (2 studies, 17 patients), improved International Knee

Documentation Committee (IKDC) scores, and Lysholm scores of

95–97 (3 studies, 33 patients). Only one study of 19 patients who

underwent ACL reconstruction using an Achilles tendon allograft

reported a return to sport rate of a mean 7.9 months (range 5–12

months) postoperatively. The rate of return to their pre-injury level of

athletic participation was 84%. The overall complication rate across

all studies was 13.3%, and included a 7.9% graft failure rate—of

which, the majority (62.5%) were allograft Achilles tendon. Of the

two studies (20 patients) reporting time to failure, 45% (9/20)

occurred within the first postoperative year. There were no reported

incidences of disease transmission.

Conclusions: Based on the available data, failure rates of primary

allograft ACL reconstruction (7.9%) in this young, high risk popu-

lation is similar, not higher, to recently reported registry data on

autograft failure in this same population of skeletally immature

patients. However, larger prospective studies and/or patient registries

with long-term follow-up data are necessary to better ascertain the

influence of allograft choice on postoperative success.

FP05-1125

Graft fixation for all-soft tissue quadriceps tendon autograft
in anterior cruciate ligament reconstruction: a systematic review
de SA, D.*1; Kanakamedala, A. C.2; Obioha, Obianuju2;

Lesniak, B. P.1; Musahl, V.1

1University of Pittsburgh Medical Center, Center for Sports Medicine,

Pittsburgh, United States; 2University of Pittsburgh School of

Medicine, Pittsburgh, United States

Objectives: Objective: The use of all-soft tissue quadriceps tendon

(QT) autograft in anterior cruciate ligament reconstruction (ACLR) is

becoming increasingly popular. Though there are various available

techniques for all-soft-tissue QT autograft fixation, no gold-standard

for graft fixation on the femoral or tibial sides exists. This systematic

review examines the various techniques for femoral and tibial QT

autograft fixation in primary ACLR and the clinical outcomes and

complication profiles of each technique.

Methods: Methods: As per PRISMA guidelines, a comprehensive

search of PubMED, EMBASE, and MEDLINE was performed in

September 2017. The studies were screened in duplicate to identify

English-language, human studies of all levels of evidence on patients

undergoing ACLR with all-soft tissue QT autograft that had infor-

mation on graft fixation and postoperative clinical outcomes data

available. Due to the heterogeneity in the reported data, descriptive

statistics are presented.

Results: Results: Upon screening 1320 articles, five studies satisfied

inclusion/exclusion criteria. These studies (20% prospective com-

parative studies, 60% prospective case series, 20% retrospective case

series) examined 202 patients of mean age 33.9 years (range 15–58)

followed a mean 16.6 months (minimum, 12 months) postoperatively.

Femoral and tibial-sided QT fixation were respectively performed by

bone disk anchors and bio-absorbable interference screws in 35.2% of

patients (2 studies), rigid cross pins for both in 30.7% of patients (1

study), bio-absorbable interference screws and suture-augmented bio-

absorbable interference screws in 22.9% of patients (1 study), and

suspensory buttons and double spike plates with screws in 11.2% of

patients (1 study). Graft site pain and paresthesias were experienced

in six (3.0%) and one (0.5%) of patients, respectively. Compared to

femoral fixation with bio-interference screws, QT grafts fixed with

bone disk anchors and rigid cross-pins were associated with increased

postoperative side-to-side differences in anterior laxity of 1.6 mm and

1.3 mm, respectively. A total of five patients (2.5%) experienced graft

failure—four having undergone graft fixation with bone disk anchors

and bio-interference screws and one having used isolated and aug-

mented bio-interference screws for femoral and tibial fixation,

respectively.

Conclusions: Conclusion: Across available clinical data, the 2.5%

overall failure rate for ACL reconstruction using QT autograft is low

in comparison to other common autograft sources. However, there is

insufficient evidence to recommend an ideal method of graft fixation

on both the femoral and tibial sides for all-soft tissue QT ACL

reconstruction. Although more biomechanical/cadaveric data are

needed to test the numerous fixation options with this graft choice,

ultimately, larger randomized control trial studies (RCTs) are required

with long-term follow-up data to delineate the optimal method for

femoral and tibial-sided fixation.

FP05-1927
Complications and technical failures in relation to knee ligament

reconstruction in Denmark. Analyses based on 31,326
reconstructions (2005–2014)
Munch, D. K.*1; Hansen, T.1; Krogsgaard, M.2; Mikkelsen, K. L.3

1Section of Sports Traumatology M51, Bispebjerg-Frederiksberg

Hospitals, Copenhagen NV, Denmark; 2Copenhagen University,

Bispebjerg-Frederiksberg Hospital, Copenhagen, Denmark; 3Danish

Patient Compensation Association, Copenhagen W, Denmark

Objectives: Knowledge about technical failures and complications

(collectively named treatment injures = TIs) to knee ligament surgery

are a prerequisite to our being able to reduce these injuries. The

existing studies on complications origin mainly from clinics with

selected data series. The National knee ligament reconstruction reg-

isters only report some types of TIs, and their follow-up rate is

generally low.

The objectives were to describe the characteristics of TIs to knee

ligament reconstruction in Denmark as reported to the Danish Patient

Compensation Association (DPCA) and to report economical com-

pensation granted in relation to these.
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Methods: Patients with a claimed TI to knee ligament reconstruction

2005–2014 were identified, and the TIs were described and compared

to information from the Danish Kneeligament Reconstruction

Register (DKRR) and Danish National Patient Register (DNPR).

Results: The number of knee ligament reconstructions in Denmark

2005–2014, including revisions was 31,326. Of the 704 cases claimed

to DPCA, 371 were approved as TIs (1.42 % of all operations).

Tunnel malpositioning (135 = 0.43 %), deep infection (0.27 %), nerve

injury (0.17 %), pain (0.12 %) and unrecognized combined instability

(0.11%) were the most common TIs. Patients operated with antero-

medial technique (AMT) for femoral tunnel placement had a lower

incidence (p\ 0.05) of tunnel malpositioning compared to other

techniques. Public and private hospitals had the same incidence of

TIs. The hospitals that performed the largest number of reconstruc-

tions/year, had the smallest risk of a TI (p\ 0.05). A total of 7.6 m

EURO was paid in compensation, which equals 243 EURO/per-

formed knee ligament reconstruction.

Conclusions: TIs were rare, tunnel malpositioning being the most

common. Patients operated with AMT had a lower incidence of

malpositioning compared to others techniques. The number of TIs

may be reduced by concentrating knee ligament reconstruction in

larger clinics.

Basic science elbow

FP06-205
Accuracy of ulnar nerve localization during elbow arthroscopy
Hilgersom, N.*1; Viveen, Jetske2; Bleys, R.3; Eygendaal, Denise4;

van den Bekerom, M.5

1Academisch Medisch Centrum, Department of Orthopaedic Surgery,

Amsterdam, Netherlands; 2Amphia Hospital, Department of

Orthopaedic Surgery, Breda, Netherlands; 3University Medical

Center Utrecht, Utrecht, Netherlands; 4Amphia hospital, Department

of Orthopaedic Surgery, Teteringen, Netherlands; 5OLVG,

Amsterdam, Netherlands

Objectives: One of the most common, and potentially devastating,

complications during elbow arthroscopy is nerve injury. Arthroscopic

medial capsular procedures are avoided due to the intimate relation

between the ulnar nerve and medial capsule, and inherent risk of ulnar

nerve injury. Improved understanding of the accuracy with which

surgeons can locate the ulnar nerve during arthroscopy may help

developing safety-driven strategies that allow treatment of postero-

medial elbow pathology while ensuring ulnar nerve safety. Therefore,

the aim of this study was to quantify the accuracy with which sur-

geons can locate the ulnar nerve during arthroscopy.

Methods: Eleven fresh-frozen cadaveric arms were used and eleven

surgeons were recruited. Each surgeon was asked to pin the ulnar

nerve at the posteromedial compartment and at the medial gutter

utilizing arthroscopic visualization of the medial capsule only. Pin-

ning of the ulnar nerve was performed from extra-articular using a

20-gauche needle. Next, the cadaveric specimens were dissected and

the shortest distances between the placed pins and ulnar nerve

measured.

Results: The mean pin-to-nerve distance at the medial gutter and

posteromedial gutter were 1.7 mm (range 0–10 mm) and 4.2 mm

(0–12 mm), respectively. No statistical significant difference was

found (Mann-Whitney U-test, p = 0.0732). The ulnar nerve was

transfixed by eight out of 11 pins (72.7%) at the medial gutter, and

three out of 11 pins (27.3%) at the posteromedial compartment. There

was no statistically significant difference (Fisher exact test, p =

0.086).

Conclusions: Surgeons’ accuracy in locating the ulnar nerve during

elbow arthroscopy is unreliable at both the medial gutter and the

posteromedial compartment. Therefore, we concur that use of suction

or motorized instruments should be avoided near the medial capsule,

and medial capsular procedures should not be performed without prior

identification and isolation of the ulnar nerve.

FP06-206

Accuracy in extra-articular ulnar nerve localization
Hilgersom, N.*1; Cucchi, D.2; van den Bekerom, M.3; Oh, L. S.4;

Arrigoni, P.5; Eygendaal, Denise 6

1Academisch Medisch Centrum, Department of Orthopaedic Surgery,

Amsterdam, Netherlands; 2Universitätsklinikum Bonn, Klinik und

Poliklinik für Orthopädie und Unfallchirurgie, Bonn, Germany;
3OLVG, Amsterdam, Netherlands; 4MGH Sports Medicine Center,

Shoulder, Elbow, and Knee Surgery, Boston, United States; 5U.O.C.

1a Divisione, ASST Gaetano Pini-CTO, Laboratory of Applied

Biomechanics, Milan, Italy; 6Amphia hospital, Department of

Orthopaedic Surgery, Teteringen, Netherlands

Objectives: Approximately 38–42% of nerve injuries associated with

elbow arthroscopy involve the ulnar nerve. The ulnar nerve can be

injured by placement of anteromedial portals. Algorithms have been

developed that help choosing a safe portal placement technique based

on palpation of the ulnar nerve. However, it has never been assessed

how accurate surgeons are in locating the ulnar nerve by palpation

and as such the validity of the algorithms. Therefore, the aim of this

study was to quantify how accurate surgeons are in locating the ulnar

nerve based solely on palpation of anatomical landmarks.

Methods: Eight cadaveric elbows were used and seven experts in

elbow arthroscopy participated. Per cadaveric elbow one surgeon was

asked to locate the ulnar nerve by palpation and subsequently pin the

ulnar nerve in two locations; one pin within 5 cm proximal, and one

pin within 5 cm distal of a line connecting the medial epicondyle and

tip of the olecranon. Next, the cadaveric elbows were dissected using

a standard open medial elbow approach and the distances between the

pins and ulnar nerve were measured.

Results: The mean distance between the ulnar nerve and the proximal

pins, and the ulnar nerve and the distal pins was 2.87 mm (range 0–10

mm) and 0 mm, respectively (Mann-Whitney U-test, p = 0.0091). All

eight distally placed pins (100%) transfixed the ulnar nerve versus

two out of eight proximally placed pins (25%) (Fisher exact test, p =

0.007).

Conclusions: Expert elbow surgeons are very accurate in locating the

ulnar nerve distal of the medial epicondyle (mean distance of 0 mm).

However, they are significantly less accurate in locating the ulnar

nerve proximal of the medial epicondyle (mean distance of 2.78 mm).

Surgeons should always palpate the ulnar nerve before creating

anteromedial portals, and not hesitate to proceed with an open portal

placement technique if there is any doubt about the location of the

ulnar nerve to prevent damage to the ulnar nerve.

FP06-903

Topographic analysis of two alternative donor sites
in the treatment of capitellar osteochondritis dissecans: the non-

articulating part of the radial head and the lateral olecranon tip
Bexkens, R.*1; van den Bekerom, M.2; Eygendaal, Denise3;

Oh, L. S.4; Doornberg, J.5

1Academic Medical Center Amsterdam, University of Amsterdam,

Amsterdam, Netherlands; 2OLVG, Amsterdam, Netherlands;
3Amphia hospital, Department of Orthopaedic Surgery, Teteringen,
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Netherlands; 4MGH Sports Medicine Center, Shoulder, Elbow, and

Knee Surgery, Boston, United States; 5Academical Medical Center,

Amsterdam, Netherlands

Objectives: To find the best topographic articular surface match

between the capitellum and two proposed alternative donor sites

within the affected elbow joint for capitellar osteochondral autolo-

gous transplantation (OATS): the non- articulating part of radial head

and the lateral olecranon tip.

Methods: In our retrospective database, 20 patients with an unre-

markable Computed Tomography (CT) scan of the elbow despite

clinical suspicion were identified for analysis. Included were patients

aged 11–20 years with intact osseous structures and a CT slice

thickness of \1.25 mm. Three-dimensional polygon models were

created using a standard predefined threshold, after which four

articular surface lesions on the capitellum were created: central 40 �,
central 60�, lateral 40�, and lateral 60�. In addition, three donor

locations on the non-articulating part of the radial head (diameter, 5

mm) and the lateral olecranon tip (diameter, 3.5 mm) were created.

For each of 24 donor-recipient combination, the donor graft surface

was virtually placed on the recipient surface to quantify the mean

distance between surfaces.

Results: The group of 20 patients consisted of 16 males and four

females with a mean age of 15.9 years (range 12–18). For a central

40� lesion, the mean distance across all six donor-recipient combi-

nations ranged from 0.085 ± 0.023 to 0.118 ± 0.036 mm; for a

central 60� lesion, mean distance ranged from 0.075 ± 0.018 to 0.117

± 0.062 mm; for a lateral 40� lesion, mean distance ranged from

0.087 ± 0.030 to 0.182 ± 0.226 mm; and for a lateral 60� lesion,

mean distance ranged from 0.084 ± 0.048 to 0.115 ± 0.045 mm.

There were no differences in topographic matching between donor-

recipient combinations.

Conclusions: The present study demonstrates a less than 0.2 mm

difference in topographic articular surface match between four com-

mon lesion locations on the capitellum and two alternative donor sites

for capitellar OATS: the non- articulating part of the radial head and

the lateral olecranon tip.

FP06-1343
360� axial working space for fixation of radial head fractures can

be obtained combining anteromedial, anterolateral
and midlateral arthroscopic portals
Cucchi, D.*1; Guerra, E.2; Luceri, F.3; Menon, Alessandra4;

Wegmann, K.5; Barco, R.6; Eygendaal, Denise7

(1) Dept. of Orthopaedics and Trauma Surgery, University of Bonn,

Laboratory of Applied Biomechanics, University of Milan, Bonn,

Germany; 2Shoulder and Elbow Unit, Ortopedico Rizzoli, Bologna,

Italy; 3U.O. Clinica Ortopedica e Traumatologica Universitaria CTO,

Università degli Studi di Milano, Milano, Italy; 4U.O.C. 1a Divisione,

ASST Gaetano Pini-CTO, Laboratory of Applied Biomechanics,

University of Milan, Milano, Italy; 5Klinik und Poliklinik für

Orthopädie und Unfallchirurgie, Uniklinik Köln, Köln, Germany;
6Shoulder and Elbow Unit, Hospital Universitario La Paz, Madrid,

Spain; 7Amphia hospital, Department of Orthopaedic Surgery,

Teteringen, Netherlands

Objectives: Arthroscopic fixation of radial head (Rh) fractures is an

alternative to open reduction and internal fixation, which presents the

advantage of minimal surgical traumatism. The aim of this study was

to compare the effective working space in the axial plane of three

different elbow arthroscopy portals to fix Rh fractures.

Methods: A fresh-frozen cadaver specimen was obtained and pre-

pared to mimic an arthroscopic setting. Standard anterolateral (AL),

anteromedial (AM), and midlateral (ML) portals were established and

circular reference system was marked on the Rh using the radial

styloid as an anatomic reference for 0 �. Ten independent examiners

were then asked to move the forearm from maximal supination to

maximal pronation and indicate with a K-wire the range in which they

would feel confident with placing a cannulated screw, which would

pass through the centre of the articular plane of the Rh (axial working

space). This process was repeated from all three portals by each

examiner. Every examiner remained blinded to other examiners’

measurements.

The Shapiro-Wilk normality test was used to evaluate the normal

distribution of the sample. A coefficient of variation (CoV) was cal-

culated to determine agreement among observers.

Results: The average arc of axial working space that could be con-

tacted from the AM portal measured 150 � (SD: 14.14), or 41.67% of

the Rh circumference, while the one from the AL portal measured 257

� (SD: 29.46), or 71.39% of the Rh circumference, and that from the

ML portal 212.5� (SD: 32.60), or 59.03% of the Rh circumference.

Considering all three portals, the whole Rh circumference could be

contacted. The AM portal showed the smallest CoV (9.43%) as

compared to the AL (11.46%) and the ML (15.34%) portals.

Conclusions: With an appropriate use of the standard AL, AM and

ML portals, the whole radial head circumference can be effectively

contacted for fixation of radial head fractures. The AL portal shows a

superiority in working space as compared to the AM and ML portals;

the working space of the AM portal presents the smallest variability

among different observers.

FP06-1349
Low anteromedial and low anterolateral elbow arthroscopy

portals show superiority to standard portals in guiding
arthroscopic radial head screw fixation
Wegmann, K.*1; Cucchi, D.2; Luceri, F.3; Menon, Alessandra4;

Turan Çift, H.5; Zupanc, O.6; Pederzini, L.7; Arrigoni, P.8

1Klinik und Poliklinik für Orthopädie und Unfallchirurgie, Uniklinik

Köln, Köln, Germany; 2Dept. of Orthopaedics and Trauma Surgery,

University of Bonn, Laboratory of Applied Biomechanics, University

of Milan, Bonn, Germany; 3U.O. Clinica Ortopedica e

Traumatologica Universitaria CTO, Università degli Studi di Milano,

Milano, Italy; 4U.O.C. 1a Divisione, ASST Gaetano Pini-CTO,

Laboratory of Applied Biomechanics, University of Milan, Milano,

Italy; 5Department of Orthopaedic and Traumatology, Medeniyet

University Goztepe Education and Research Hospital, Istanbul,

Turkey; 6Department of Arthroscopy and Sport’s Injuries, University

Orthopaedic Clinic Ljubljana, Ljubljana, Slovenia; 7Nuovo Ospedale

Civile, Sassuolo Modena, Italy; 8U.O.C. 1a Divisione, ASST Gaetano

Pini-CTO, Laboratory of Applied Biomechanics, Milan, Italy

Objectives: Arthroscopic fixation of radial head (Rh) fractures is an

appealing alternative to internal fixation, which presents the advan-

tage of minimal surgical traumatism. Modifications of standard

arthroscopic portals have been proposed to assist in screw placement.

The aim of this study was to evaluate if modifications to the standard

anteromedial and anterolateral portals could allow screw placement

for Rh fracture osteosynthesis closer to the Rh plane.

Methods: Eight fresh-frozen specimens were prepared to mimic

arthroscopic setting. Under fluoroscopic control, a 1 mm Kirchner-

wire (Kw) was placed parallel to the Rh plane 10 cm away from the

radiocapitellar joint. This Kw was assumed as reference parallel to the

Rh plane for subsequent measurements.

Arthroscopy was performed with the elbow positioned at 90� of

flexion. Standard AL (ALs) and AM (AMs) and low AL (ALl) and

AM (AMl) portals were established. Examiners were asked to indi-

cate with a long 2 mm Kw how they would feel confident with placing

a cannulated screw for radial head osteosynthesis. A three-dimen-

sional digital protractor was used to measure the angle between the

reference Kw and this Kw (Alpha angle). The aforementioned task
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was repeated for each portal by eleven independent examiners on the

first specimen, and by a single examiner on further seven specimens.

The Shapiro-Wilk normality test was used to evaluate the normal

distribution of the samples. Means, standard deviations, and 95%

confidence intervals [CI] were calculated for each portal. A coeffi-

cient of variation (CoV) was calculated to determine agreement

among observers and intra-observer variability.

Results:Mean Alpha angles were 25.1 ± 11.5 � [17.4–32.9] for AMs,

13.8 ± 4.8 � [10.5–17] for AMl, 17.1 ± 13.4 � [6.8–27.4] for ALs, -
2.56 ± 9.23 � [-10.3–5.2] for ALl. No overlapping in the CI of

standard and low portals was observed. The low portals showed

smaller inter-observer CoV as compared to the standard ones (AMs:

10.02%; AMl: 4.63%; ALs: 12.51%; ALl: 10.55%). Intra-observer

CoV was similar for all portals (AMs: 5.48%; AMl: 6.14%; ALs:

7.66%; ALl: 7.08%).

Conclusions: The use of low AM and AL portals permits to obtain

Alpha angles closer to the Rh plane than standard AM and AL portals.

This is expected to correlate with a superior biomechanical perfor-

mance of fixation. Good reproducibility of Kw placement from low

portals was observer among different examiners.

FP06-1358
Surgeon’s experience affects variability in radial head prosthesis

size determination
Cucchi, D.*1; Arrigoni, P.2; Luceri, F.3; Menon, Alessandra2;

Lenich, A.4; Barco, R.5; Eygendaal, Denise6

1Dept. of Orthopaedics and Trauma Surgery, University of Bonn,

Laboratory of Applied Biomechanics, University of Milan, Bonn,

Germany; 2U.O.C. 1a Divisione, ASST Gaetano Pini-CTO,

Laboratory of Applied Biomechanics, University of Milan, Milano,

Italy; 3U.O. Clinica Ortopedica e Traumatologica Universitaria CTO,

Università degli Studi di Milano, Milano, Italy; 4Helios Kliniken,

Klinik für Unfallchirurgie, Orthopädie und Sportorthopädie,

München, Germany; 5Shoulder and Elbow Unit, Hospital

Universitario La Paz, Madrid, Spain; 6Amphia hospital, Department

of Orthopaedic Surgery, Teteringen, Netherlands

Objectives: Radial head (Rh) fractures are among the most common

elbow fractures, occurring in up to 20% of all elbow injuries. Rh

replacement is an option for unreconstructable, unstable Rh fractures.

Sizing of Rh prosthesis can be challenging, especially after com-

minuted Rh fractures. The aim of this study was to compare the

accuracy in Rh prosthesis size choice in two groups of surgeons with

different levels of experience in Rh replacement surgery.

Methods: Four fresh-frozen cadaver specimen were dissected using a

standard Kocher approach. A Rh osteotomy was performed and Rh

minimal and maximal diameters were measures. The four Rh were

then ruptured to simulate four different fracture patterns: three frag-

ments fracture (A); four fragments fracture (B); comminuted fracture

(C); comminuted fracture with bone loss (D).

Subsequently, fifteen independent examiners with different experi-

ence in Rh replacement surgery (less than 10/year: 7 examiners; more

than 15/year: 8 examiners) were asked to complete the following

tasks for each of the four Rhs: 1) suggest an appropriate size for a Rh

prosthesis with the help of a dedicated sizing dish with circular cut-

outs, but without possibility to interact with the corresponding

specimen. 2) suggest an appropriate size for a Rh prosthesis by the use

of trial implants, with possibility to test them on the corresponding

specimen. An anatomic, modular Rh replacement system was used.

Results: Frequent modifications occurred between the initial Rh size

proposal based on the dedicated sizing dish and the Rh size chosen

after use of the trial implants on the specimens (37%). These modi-

fication occurred more frequently among experienced surgeons (47%

vs 25%) and in pattern B (60%). A greater variability in the chosen

sizes was recorded among experienced surgeon as compared to the

less-experienced group, for all fracture patterns.

Conclusions: There is no consensus on the optimal Rh implant size to

choose in order to avoid stiffness or instability of the elbow. Also

among experienced surgeons, a high degree of variability can be

encountered. Experienced surgeons’ choice appeared to be more

influenced from soft-tissue-related issues than what happened to the

less experienced colleagues. This study suggests that evaluating Rh

prosthesis sizes on the sole geometry of bony fragments or on pre-

operative radiographs of the contralateral elbow may not lead to the

best fitting choice.

FP06-1362

Arthroscopic dissection of the posterior interosseous nerve
at the elbow: unexpected findings
Arrigoni, P.*1; Cucchi, D.2; Guerra, E.3; Marinelli, A.3;

Colozza, Alessandra4; Menon, Alessandra1; Randelli, P.1;

Pederzini, L.5

1U.O.C. 1a Divisione, ASST Gaetano Pini-CTO, Laboratory of

Applied Biomechanics, University of Milan, Milano, Italy; 2Dept. of

Orthopaedics and Trauma Surgery, University of Bonn, Laboratory of

Applied Biomechanics, University of Milan, Bonn, Germany;
3Shoulder and Elbow Unit, Ortopedico Rizzoli, Bologna, Italy; 4U.O.

Ortopedia e Traumatologia. Ospedale Civile di Faenza, Faenza, Italy;
5Nuovo Ospedale Civile, Sassuolo Modena, Italy

Objectives: The posterior interosseous nerve (PIN) innervates the

supinator and the extensor muscles of the wrist and the digits and its

lesion may have dramatic consequences. Measurements of PIN course

have been provided from open surgical approaches, but arthroscopic

descriptions are lacking. The aim of this anatomical study was to

describe the position of the PIN with respect to the elbow joint

capsule and the midline of the radial head, with particular attention on

the changes occurring with forearm movements.

Methods: Eleven fresh-frozen cadaver specimens were dissected

under arthroscopy. An anterior capsulectomy extended to all the

lateral compartment was performed through a standard arthroscopic

meniscal biter via the anteromedial portal, looking from the antero-

lateral portal. The distance between the nerve and the most anterior

part of the radial head was then measured with a graduated hook

inserted via the midlateral portal with the forearm in neutral position

(PIN-RHn), full pronation (PIN-RHp) and full supination (PIN-RHs).

The Shapiro-Wilk normality test was used to evaluate the normal

distribution of the sample; Friedman’s nonparametric test was used to

assess within-group differences and compare measurements repeated

in different conditions.

Results: Eleven specimens (median age at death: 77 years, range

64–89; left elbow: 63.6%) were evaluated. Median interepicondylar

distance was 65 mm [58.5–68]. The PIN was identifiable in all

specimens. Damage of the PIN during dissection occurred in one

case, in which the proximal part of the nerve was accidentally cut. In

eight cases, an increased distance in PIN-RHs as compared with PIN-

RHn and PIN-RHp was noted. Only in one specimen the identification

occurred immediately after capsulectomy. In the other cases, it was

necessary to isolate the nerve by further dissection. The tissue sepa-

rating the nerve from the anterior elbow capsule was of adipose

quality in all these specimens.

Conclusions: At the level of the radiocapitellar joint, the PIN does

not lay just extracapsular but a thick layer of adipose tissue may hide

it. Furthermore, movements of the forearm change its position with

respect to the radial head. The use of retractors can be helpful in

protecting this nerve from accidental injury when performing proce-

dures on the radial head.
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FP06-1366
Safety and reproducibility of the arthroscopic reduction

and fixation of coronoid fractures through an accessory
anteromedial portal
Arrigoni, P.*1; Cucchi, D.2; Guerra, E.3; Nicoletti, S.4; Luceri, F.5;

Menon, Alessandra1; Randelli, P.1
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Applied Biomechanics, University of Milan, Milano, Italy; 2Dept. of

Orthopaedics and Trauma Surgery, University of Bonn, Laboratory of

Applied Biomechanics, University of Milan, Bonn, Germany;
3Shoulder and Elbow Unit, Ortopedico Rizzoli, Bologna, Italy;
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Objectives: Arthroscopic reduction and internal fixation for coronoid

process fractures has been proposed to overcome limitations of open

approaches. Currently, arthroscopy is most frequently used to assist

insertion of a retrograde guide wire for a retrograde cannulated screw.

The present anatomical study presents an innovative arthroscopic

technique to introduce an antegrade guide wire from an accessory

anteromedial portal and evaluates its safety and reproducibility.

Methods: Six fresh-frozen cadaver specimens were obtained and

prepared to mimic an arthroscopic setting. The coronoid process was

localized and a 0.9-mm Kirschner wire was introduced from an

accessory anteromedial portal, located 2 cm proximal to the standard

anteromedial portal. At the end of the procedure, a lateral radiograph

was taken to verify Kirschner wire position and open dissection was

conducted to evaluate possible damage to neurovascular structures.

The Shapiro-Wilk normality test was used to evaluate the normal

distribution of the sample.

Results: Six specimens (age at death: 74.5 ± 7.6 years; left elbow:

66.6%; interepicondylar distance 57.2 ± 11.6 mm) were evaluated.

The Kirschner wire was drilled without complications in the coronoid

process of all specimens. Damage of the brachial artery, the median

nerve and the ulnar nerve did not occur in any specimen. A corridor

between the brachialis muscle and the median intermuscular septum

and the pronator teres could be identified as suitable for the Kirschner

wire passage.

Conclusions: This study presents a safe and reproducible technique

combining the possibility to introduce a guide-wire from the antero-

medial part of the coronoid, under direct visual control, with a

completely arthroscopic approach. This wire can guide the intro-

duction of a retrograde cannulated screw from the dorsolateral ulna to

the tip of the coronoid.

Shoulder mix

FP07-79
A short term outcomes of subacromial injection of combined

corticosteroid with low volume compared to high volume of local
anesthetic for rotator cuff impingement syndrome: a randomized

controlled noninferiority trial
Arirachakaran, Alisara*1; Boonard, M.2; Kongtharvonskul, J.3

1Orthopedics Department, Police General Hospital, Bangkok,

Thailand; 2Srinakarin Hospital, Khonkaen, Thailand; 3Mahidol

University, Bangkok, Thailand

Objectives: Subacromial corticosteroid combined with local anes-

thetic agent injections are one of the most frequently used

management in impingement syndrome. However, there are no uni-

form guidelines regarding dosage or volume of anesthetic agents and

other aspects of their administration. The aim of our study was to

compare the effectiveness of two different volumes of local anesthetic

(LA) combined with triamcinolone acetate (TA) for subacromial

injections in treating patients with impingement syndrome

Methods: This single-center, randomized, double blind, noninferi-

ority trial included patients with shoulder pain and positive multiple

clinical tests for diagnosis of the impingement syndrome. All patient

received subacromial injection with high volume corticosteroid

injection (HCI) (10mL total volume of 1% lidocaine plus 40 mg TA),

or a low volume (LCI) (4mL total volume of 1% lidocaine plus 40 mg

TA). The primary outcomes were VAS and WORC scores measuring

at 30 min, 2 and 8 weeks after receiving injections. A noninferiority

margin of 13% was assumed.

Results: 52 patients (26 patients per group) were enrolled in the HCI

and LCI. Mean VAS and WORC scores of HCI and LCI at baseline

were 6.96, 33.85, 6.81 and 36.54, respectively. The mean VAS

measured at 30 min, 2 and 8 weeks were 4.04, 2.08 and 1.20

respectively in HCI group; and 2.65, 1.95 and 1.26 respectively in

LCI group. The mean WORC at 2 and 8 weeks were 67.46 and 81.74

respectively in HCI group; and 65.42 and 80.12 in LCI group. These

were not statistically significant difference (P[ 0.05 for all).

Conclusions: Both two different volumes of local anesthetic com-

bined with 40mg of triamcinolone for subacromial injections may be

successfully used in the treatment of patients with rotator cuff

impingement syndrome. Low volume (3cc) corticosteriod injection

was noninferior to high volume (10cc) corticosteriod injection in

terms of the pain VAS score in patients with subacromial impinge-

ment syndrome.

FP07-159

A biomechanical evaluation of various double krackow suture
techniques for soft-tissue graft fixation
Hong, C.-K.*1; Lin, C.-L.1; Kuan, F.-C.1; Wang, P.-H.2; Yeh, M.-L.3;

Su, W.-R.1

1National Cheng Kung University Hospital, Tainan City, Taiwan;
2Chi-Mei Medical Center, Tainan City, Taiwan; 3National Cheng

Kung University, Tainan City, Taiwan

Objectives: The purpose of this study was to compare the biome-

chanical properties among the different double Krackow suture

techniques for tendon graft fixation.

Methods: Thirty porcine flexor profundus tendons were randomly

divided into three groups of 10 specimens each. Three different

double Krackow suture techniques were evaluated, namely the

McKeon’s double Krackow (MDK) suture, Wilson’s double Krackow

(WDK) suture, and Ostrander’s modified Krackow (OMK) suture. All

suture configurations were completed with a braided nonabsorbable

suture. Each suture-tendon construct was pre-tensioned to 100 N for

three cycles, cyclically loaded from 50 to 200 N for 200 cycles, and

then finally loaded to failure. Elongation after cyclic loading, ultimate

load to failure, and the mode of failure were recorded for each

specimen.

Results: There were significant differences in elongation after cyclic

loading among the MDK suture (7.9 ± 3.6 mm, 14 ± 6%), WDK

suture (11.6 ± 2.2 mm, 22 ± 3%), and OMK suture (9.6 ± 3.3 mm,

17 ± 6%) (p = 0.018). In addition, although the post-hoc analysis

showed that elongation after cyclic loading in the MDK suture was

significantly less than the WDK suture (p = 0.004), ultimate failure

load and cross-sectional area were not significantly different across

the three groups.

Conclusions: In this porcine in vitro biomechanical study, the MDK

suture had significantly less elongation after cyclic loading than the

WDK suture; however, the ultimate failure loads were not signifi-

cantly different across the MDK, WDK, and OMK sutures. The

clinical relevance is that smaller elongation during cyclic loading in a

suture-tendon construct represents a lower possibility of tendon graft

loosening after ligament reconstruction surgery. The double Krackow
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suture techniques are attractive options for tendon graft fixation in

ligament reconstruction, and the MDK suture could possibly be the

optimal choice among the double Krackow suture techniques.

FP07-353

Non-operative management of posterior shoulder instability:
an assessment of survival and predictors for conversion to surgery

at 1–13 years after diagnosis
Woodmass, J.*1; Lee, Julia2; Johnson, N.3; Camp, C.3;

Dahm, Diane 3; Krych, A.3

1Boston Shoulder Institute, Boston, United States; 2SIerra Pacific

Orthopaedics, Fresno, United States; 3Mayo Clinic, Rochester, United

States

Objectives: Among patients treated non-operatively for 1 year fol-

lowing a diagnosis of posterior shoulder instability (PSI), little is

known about the the incidence of surgery between 1 and 13 years

after injury. The purpose of this study is to define the frequency and

evaluate the factors predictive for late surgical intervention of

symptomatic PSI.

Methods: This study included a population-based cohort of 115

patients (14 females, 101 males) diagnosed with PSI between January

1994 and July 2012 with a minimum 5-years follow-up (mean:13.9

years; range 5–23 years). Landmark survival analysis was performed

to evaluate incidence of surgery after 1 year. Survival was estimated

using Kaplan Meier method and predictors of late surgical interven-

tion were analyzed using Cox proportional hazards regression.

Results: A total of 61/115 (53%) patients were treated non-opera-

tively for 1 year following diagnosis of PSI. Of these, 24/61 (39%)

converted to surgery for symptomatic PSI. The overall survival free of

surgery at 1 and 5 years was 53.0% (95% CI 434.7–63.0) and 37.1%

(95% CI 29.1–47.1), respectively. BMI[ 35 (p = 0.04, HR 3.3) was

predictive for late conversion to surgery. Age, gender, occupation, or

history of glenohumeral dislocation were not significant. Assessing

surgery as a time dependent covariate, a patient undergoing surgery

was at an increased risk for radiographic progression of osteoarthritis

(p = 0.02, HR = 4.0, 95% CI 1.2–13.2).

Conclusions: Conservative management was performed for at least 1

year in over half of patients diagnosed with PSI. However, long-term

follow-up demonstrates that nearly 40% of these patients eventually

require surgery. Increased BMI was predictive for late failure of while

age, gender, history of dislocation and occupation did not show an

effect. Patients who underwent surgery were at an increased risk of

radiographic progression of arthritis.

FP07-594

A randomized prospective comparative study of four methods
of biceps tendonitis treatment: ultrasound, low level

laser1ultrasound, intra-sheath and extra-sheath corticosteroid
guided injection
Mardani-kivi, M.*1; Ebrahimzadeh, M. H.2; rouhani, A.3;

Saheb-Ekhtiari, K.1; Hashemi-Motlagh, K.1

1Guilan university of medical science, Rasht, Iran, Islamic Republic

of; 2Mashhad University of Medical Sciences, Mashhad, Iran, Islamic

Republic of; 3Tabriz University of Medical Sciences, Tabriz, Iran,

Islamic Republic of

Objectives: The aim of this study was to compare the therapeutic

effects between four methods of ultrasound (US) alone or in combi-

nation with low level laser therapy (LLLT) (L/US), intra (InCI) and

extra (ExCI) sheath US guided corticosteroid injection in the treat-

ment long head of biceps (LHB) tendonitis.

Methods: In a randomized clinical trial (registration code:

IRCT201502257274N11), Patients with LHB tendonitis enrolled in a

4-groups (US, L/US, InCI, and ExCI). Pain using Visual Analogue

Scale (VAS) and shoulder performance according to Constant-Murley

score (CMS) were evaluated at all five visits before, 1 week, 1 and 3

months and 1 years after treatment.

Results: VAS and CMS scores were improved after treatment in all 4

groups and in all visit in comparison to before treatment. VAS score

of InCI group in 1 week’s visit was lower than all other groups, but

became similar to ExCI groups after this visit and was significantly

lower than US group 1 year after treatment. CMS was similar in all

visits between InCI and ExCI. In 1 week and 1 month visits, signif-

icant differences were seen between injection groups and two other

non- injection groups, but in the last visit, CMS of InCI was only

significant in comparison to US group.

Conclusions: Although intrasheath corticosteroid injection under US

guidance is an effective method for LHB tendonitis especially in the

1st week after treatment, but extra sheath injection also has accept-

able results. Using L/US as a less invasive treatment could be as

effective as corticosteroid injection in long term.

FP07-677

Primary stability of an acromioclavicular joint repair is affected
by the type of additional reconstruction of the acromioclavicular

capsule
Beitzel, K.*1; Imhoff, F.1; Voss, A.1; Braun, S.1; Obopilwe, E.2;

Imhoff, A. B.1; Mazzocca, A.2; Dyrna, F.1

1Sportorthopädie, Klinikum Rechts der Isar TU München, München,

Germany; 2Department of Orthopedic Surgery, University of

Connecticut Health Center, Farmington, United States

Objectives: The synergistic effect of the AC capsule and CC liga-

ments for AC joint stability have gained recent importance.

Biomechanical and clinical studies show the benefit of such combined

reconstruction. Multiple variations of surgical techniques for AC

augmentation exist. The best configuration of such repair of the

capsule in order to archive the best primary stability and anatomic

reconstruction is still unknown. Our hypothesis was that techniques,

which reconstruct the capsular structures anatomically provide the

highest resistance against translational and rotational stresses.

Methods: 30 human cadaveric shoulders were tested natively and

served as control. After complete capsulotomy one of five published

AC suture configurations were installed. 1) Anterior; 2) superior; 3)

posterior; 4) O-frame; 5) X-frame. This was followed by dissection of

the CC ligaments and CC ligament reconstruction (suture button

system). Stability was tested under rotational and horizontal transla-

tion with a servohydraulic testing system. 3D optical measuring

system was used to evaluate the 3D joint motion. Posterior transla-

tion, rotation, and displacement of the lateral clavicle were measured.

Torque and axial forces were recorded. ANOVA with adequate pot-

shot analysis was utilized for analysis.

Results: Translation: All configurations significantly increased the

resistance force to 71% ± 33 compared to the native (p = 0.01).

Highest was the anterior suture configuration 91% ± 38 and lowest

was the superior suture configuration (64% ± 17); (p = 0.73). Cutting

the CC ligaments (54% ± 28) did not result in significant change in

any group (p = 0.23). The highest percentage of resistance force was

shown when AC and CC was repaired 101% ± 35 with no significant

difference to the native specimen (p = 1.0).

Rotation: All constructs significantly increased the resistance force

back to 32% ± 23 (p = 0.01) against rotational stress. Highest were

seen for the X-framed construct with 42% ± 25 and lowest values

were archived with the posterior suture configuration (21% ± 20)

with no significant difference between groups (p = 0.63). AC and CC

reconstruction achieved the highest percentage of resistance force

(37% ± 29), (p = 0.01). The final construct was strongest when the

anterior construct (49% ± 32) was installed and weakest for the
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superior construct (29% ± 31) without significant differences (p =

0.28).

Conclusions: All configurations significantly improved the stability

against translational and rotational loading. The tested constructs

demonstrated individual tendencies, with advantages for the recon-

struction of the anterior capsular structures, which however did not

reach statistical significance. The final combined stabilizations of CC

and AC capsule restored the resisting forces to the native. A combined

stabilization therefore restores the native stability against translational

and rotational stress best and configuration of the AC-capsule repairs

can be chosen according to the personal preferences of the surgeon.

FP07-1372

Long term outcomes of arthroscopic rotator cuff repair:
functional and radiological results at 10-years follow-up
Cucchi, D.*1; Menon, Alessandra2; Mazzoleni, M.3;

Nocerino, Elisabetta4; Aliprandi, A.5; Fossati, Chiara2; Randelli, P.2

1Dept. of Orthopaedics and Trauma Surgery, University of Bonn,

Laboratory of Applied Biomechanics, University of Milan, Bonn,

Germany; 2U.O.C. 1a Divisione, ASST Gaetano Pini-CTO,

Laboratory of Applied Biomechanics, University of Milan, Milano,

Italy; 3Università degli Studi di Milano, Milano, Italy; 4IRCCS

Policlinico San Donato, Università degli Studi di Milano, San Donato

Milanese, Italy; 5Istituti Clinici Zucchi, Monza, Italy

Objectives: Studies describing long-term results after arthroscopic

rotator cuff (RC) repair are scarce. The aim of this study was to

evaluate survivorship and functional results of RC repairs at a mini-

mum follow-up of 10 years. Secondary goals were to compare

outcomes in patients with and without re-tears and to relate the

lesions’ characteristics with clinical, functional and radiological

results.

Methods: A telephonic interview was conducted to invite patients to

a clinical evaluation at least 10 years after arthroscopic RC repair.

American Shoulder and Elbow Surgeons Shoulder Score (ASES),

range of motion (ROM), Constant Murley Score (CMS) and isometric

strength in forward flexion (fl) and abduction (ab) were measured.

Shoulder radiographs were used to measure the acromion-humeral

distance (AHD) and classify shoulder osteoarthritis (OA) according to

Samilson-Prieto. Ultrasound examination was performed to assess

supraspinatus re-rupture as a dichotomic variable. The Southern

California Orthopedic Institute classification had been used to classify

the lesion’s size during arthroscopy.

The Shapiro-Wilk normality test was used to evaluate the normal

distribution of the sample. The differences between groups for con-

tinuous variables was proved with an unpaired Student’s t-test or

Mann-Whitney test according to the characteristics of the data dis-

tribution. The differences for categorical variables were tested with

Fisher’s exact test.

Results: Sixty-eight patients were available for functional and radi-

ological evaluation. In 50.8% of them, a re-tear of the supraspinatus

was diagnosed echographically. Two groups of patients were created

and compared depending on echographic tendon integrity: significant

differences in favour of patients without re-tears were detected in

ASES (p = 0.0125), ROM (fl: p = 0.0310; ab: p = 0.0215), CMS (p =

0.0004), strength (p\ 0.0001), and AHD (p = 0.0028). Patients with

smaller (C1-C2) lesions (57.4%) developed significantly greater ROM

(fl: p = 0.0323; ab: p = 0.0269), CMS (p = 0.0008), strength

(p\ 0.0001), and showed higher AHD (p\ 0.0001). Larger (C3-C4)

lesions were significantly more prone to re-tear (p = 0.0116) and

progression of OA (p = 0.0017) than smaller ones.

Conclusions: These long-term results of arthroscopic RC repair

indicate that rotator cuff integrity is important to maintain of func-

tional results and prevent OA progression. Independently from RC

integrity, patients with smaller lesions maintain a superior functional

level and a slower rate of OA progression.

FP07-1409
Treatment of coracoid process fractures—a systematic review
van Doesburg, P. G.*1; El Saddy, S.1; van Noort, A.1; Alta, T. D.1;

van Bergen, C. J.A.1

1Spaarne Gasthuis, Orthopedie, Hoofddorp, Netherlands

Objectives: The coracoid process is a small hook-shaped feature on

the scapula and a key structure of the superior shoulder suspensory

complex (SSSC). Fractures of the coracoid process are rare, often

missed on conventional radiographs and typically caused by motor

vehicle accidents, contact sports or cycling falls. No consensus exists

regarding which type of coracoid process fractures should be treated

surgically. We hypothesize that all coracoid process fractures with

multiple disruptions of the SSSC require surgery.

Methods: Five databases were searched systematically to identify all

relevant studies on the treatment of coracoid process fractures. Two

authors individually reviewed all included studies and extracted data

independently. The methodological quality of the studies was inde-

pendently scored using the Methodological Index for Non-

Randomized Studies (MINORS).

Results: Out of 2376 publications, eight case series were eligible for

inclusion. A total of 110 coracoid process fractures were identified in

110 patients with a mean age of 37 years (16–85) and a mean follow-

up period of 34 months (8–312). All eight non-randomized case series

were considered to be of moderate methodological quality (mean

MINORS of 10). A total of 216 associated injuries were reported in

110 coracoid fractures. Of the fractures, 78% were Ogawa type I

fractures, 13% Ogawa type II and 9% were unclassified. A conser-

vative treatment approach was often sufficient for Ogawa type II

fractures and type I fractures without associated disruptions of the

SSSC. Most Ogawa type I fractures with associated disruptions of the

SSSC required a surgical treatment.

Conclusions: Based on moderate quality studies, a surgical treatment

approach should be considered in Ogawa type I coracoid process

fractures with multiple disruptions of the SSSC. A conservative

treatment seems sufficient in the other types of coracoid process.

FP07-1741

A randomized controlled trial (SWESS): evaluation of a 3 month
specific exercise strategy for patients with subacromial pain

in a primary care setting
Nordqvist, Jenny*1; Johansson, Kajsa1; Holmgren, Theresa2;

Adolfsson, L.2; Öberg, Birgitta 3

1Department of Medical and Health Sciences, Division of

Physiotherapy, Linköping, Sweden; 2Department of Orthopedic

Surgery, Institution for Clinical and Experimental Medicine,

Linköping, Sweden; 3Department of Medical and Health Sciences,

Division of Physiotherapy, Linköping, Germany

Objectives: Background: Holmgren et al 2012 showed that a specific

exercise strategy is effective in reducing pain and improving shoulder

function in patients with persistent primary subacromial impingement

syndrome (SIS) on waiting list for surgery. More studies are needed to

explore if this strategy is effective in a primary care setting where the

group of patients is expected to be more heterogeneous. Objective: To

compare a 3 month specific exercise strategy with an active control

strategy in primary care for patients with subacromial pain.

Methods: A randomized controlled trial with a single assessor and

participant blinded design. Patients with subacromial pain were

recruited when seeking physiotherapist (PT) at a primary care unit

and further randomized into either a specific exercise strategy or to an
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active control strategy. The exercises were introduced by a PT and

further guided and adjusted within six visits at the PT unit. All

exercises were to be performed twice a day for 12 weeks at home.

Points of measure were at baseline and after 3, 6 and 12 months.

Primary outcome was the Constant Murley score (CM) and secondary

outcomes were the Disability of the Arm, Shoulder and Hand ques-

tionnaire (DASH), the DASH 7, Patient Specific Functional Scale

(PSFS), visual analogue scale (VAS), EuroQol 5 dimensions (EQ-5D)

and EuroQol visual analogue scale (EQVAS) and the Patients Global

Impression of Change (PGIC).

Results: Seventy-eight patients defined as per protocol at the 3

months follow up were included in the analysis. Both exercise

strategies had a positive effect regarding shoulder function and

shoulder pain. A mean change in CM-score of 26 points (SD 17.3) for

the specific exercise group and 25 points (SD 18.3) for the active

control group was reported. The patients in the specific exercise group

rated higher positive global impression of change compared to the

active control group (p = 0.018). No other significant differences were

reported but there was a positive trend in all outcomes in favor of the

specific exercise group.

Conclusions: The specific exercise strategy for subacromial pain was

well tolerated and the patients expressed a higher impression of

positive change and had a slightly better result in all outcomes.

However, both groups had a satisfactory effect regarding improved

shoulder function and decreased shoulder pain after 12 weeks of

exercise. An intervention strategy with specific exercises targeting the

subacromial space might not be necessary for all patients to reach a

satisfactory result.This result highlights a need of designing future

intervention studies for patients with subacromial pain subcategorized

based on the clinical presentation.

Hip arthroscopy—innovation and outcomes

FP08-433
An anatomical study of the indirect head of the rectus femoris

tendon with clinical applications to arthroscopic labral
reconstruction surgery
Rath, E.*1; Sharfman, Z. T.2; Atoun, E.3; Sampson, T. G.4; Amar, E.1;

Atzmon, R.5

1Tel Aviv Sourasky Medical Center, Affiliated with the Sackler

Faculty of Medicine, Tel Aviv-Yafo, Israel; 2Montefiore Department

of Orthopaedic Surgery, Bronx, New York, United States; 3Barzilai

University Medical Center, Ashkelon, Israel; 4Post Street Surgical,

San Francisco, California, United States; 5Yitzhak Shamir Medical

Center, Orthopedic Department, Be’er Ya’akov, Israel

Objectives: The purpose of this study is to describe the anatomy of

the Indirect Head of the Rectus Femoris (IHRF) tendon as it relates to

the tendon’s clinical application in labral reconstruction surgery

Methods: Twenty-six formalin preserved cadaver hips were dis-

sected. 13 measurements, each with clinical relevance to arthroscopic

labral reconstruction using an IHRF tendon graft were taken on each

hip. All measurements were taken in triplicate. Mean values, standard

deviations and intra-observer reliability were calculated. Observa-

tional findings were recorded in each cadaver by two observers

separately and compared

Results: The mean age of the cadavers was 86 years and the mean

height was 165 cm. The mean footprint of the direct head of the rectus

femoris (DHRF) tendon was 10.57 mm 9 19.59 mm. The width at

the confluence of the direct and indirect heads of the rectus femoris

tendon was 10.93 mm (anterior-posterior) and 6.88 mm (medial-lat-

eral). The mean total length of the footprint and ‘‘free portion’’ of the

IHRF tendon was 55.34 mm. The cranial caudal footprint of the IHRF

tendon was measured at the 12 o’clock, 1 o’clock, and 2 o’clock

positions were 18.78 mm, 23.50 mm, and 24.55 mm respectively. The

mean length of the IHRF footprint alone was 38.13 mm. The means

length of the IHRF free tendon alone was 15.92 mm, and the mean

thickness of the free tendon (measured anterior to posterior) was 3.87

mm. The mean length of IHRF tendon suitable for grafting was 46.13

mm and the mean number of clock face sectors covered by this graft

3.25 clock face sectors. Intra-observer reliability was 0.90 for all

recorded measurements. The origin of the IHRF on the acetabulum

fans out posteriorly, becoming thinner and wider as the origin travels

posteriorly. The IHRF footprint is firmly attached on the lateral wall

of the ilium and becomes a free tendon overlying the acetabular bone

as it travels anterior and distally towards its muscular attachment.

Conclusions: This anatomical study described the anatomy of the

IHRF tendon as it relates to clinical applications for labral recon-

struction surgery. The IHRF tendon is in an ideal location and possess

the appropriate thickness and length to serve as a local intercalary

graft source for labral reconstruction surgery.

FP08-564
Return to sport rates after hip arthroscopy in 18–30 year-old

athletes are lower than previously reported: a cross-sectional
cohort study of 178 athletes 6 months to 6 years after surgery

for femoroacetabular impingement syndrome
Ishøi, L.*1; Thorborg, K.1; Kraemer, O.1; Hölmich, P.1

1Sports Orthopedic Research Center-Copenhagen, Hvidovre,

Denmark

Objectives: A recent systematic review found that 82% return to the

same level of sport at a mean follow-up of 2.3 years following hip

surgery for FAIS (Casartelli et al. 2015). However, data is lacking on

young athletes using a clear definition of return to sport. Therefore,

this cross-sectional study aimed to determine the return to sport rate

and self-reported sport performance following hip arthroscopy for

FAIS, according to return to sport consensus definitions (Ardern et al.

2016).

Methods: Eligible subjects were identified in a nationwide hip

arthroscopy register based on: 1) 18–30 years old at the time of

surgery and \35 years old at follow-up and 2) undergone hip

arthroscopy for FAIS in the preceding 6 months to 6 years. Subjects

were included in the analyses if they completed a return to sport

questionnaire, were involved in sport prior to onset of initial hip pain

(preinjury) and had the intention to return to preinjury sport at

preinjury level of sport after hip arthroscopy.

A self-report return to sport questionnaire regarding preinjury and

present sport and level was used to collect data following hip

arthroscopy for FAIS. Return to sport was defined as playing the

preinjury sport at preinjury level at follow-up. If return to sport was

successful, the associated self-reported sports performance was

assessed as: 1) optimal sport performance including full sport par-

ticipation, 2) impaired sport performance, but full sport participation,

and 3) impaired sport performance including restricted sport partici-

pation. Data are presented using descriptive statistics.

Results: 349 eligible subjects were identified. Of those, 178 athletes

(mean age at follow-up: 27.1 ± 3.5 y; range 20.2–34.8 y) were

included in the study, and had a mean follow-up of 33.9 ± 16.6

months post-surgery. At follow-up 56.7% were playing preinjury

sport at preinjury level, whereas 43.3% failed to return to preinjury

sport at preinjury level. Of those who had returned to preinjury sport

at pre-injury level only 1/3, corresponding to 16.9% of the total study

sample, reported optimal sport performance including full sport par-

ticipation. Of the remaining 2/3 who had returned to preinjury sport at

preinjury level, corresponding to 39.9% of the total study sample,

33.8% reported impaired sport performance, but full sport participa-

tion whereas 66.2% reported impaired sport performance including
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restricted sport participation. Impaired sport performance was due to

persistent hip pain in 90% of athletes.

Conclusions: Fifty-six percent of 18–30 year-old athletes return to

preinjury sport at preinjury level. This is considerably lower than the

82% previously reported. These results may reflect that the present

study used a clear definition of return to sport and included an athletic

cohort from a nationwide register, rather than from one single high

volume hip arthroscopy center. Noteworthy, only 1/3 of athletes who

returned to preinjury sport at preinjury level reported their sport

performance to be optimal.

FP08-608
Preemptive analgesia in hip arthroscopy: a comparative study

of preemptive peri-acetabular bupivacaine
with or without postoperative intra-articular bupivacaine
Kazum, E.*1; Rath, E.2; Shlaifer, A.1; Sharfman, Z. T.3; Martin, H.

D.4; Eizenberg, G.1; Reider, E.1; Amar, E.1

1Tel Aviv Sourasky Medical Center, Tel Aviv, Israel; 2Tel Aviv

Sourasky Medical Center, Tel Aviv, Israel; 3Montefiore Medical

Center, New-York, United States; 4Hip Preservation Center, Baylor

University Medical Center, Dallas Texas, United States

Objectives: Perioperative pain management has shown to decrease

pain and surgical complications associated with pain. Appropriate

pain management improves the postoperative course and has positive

financial implications.

This study was designed to assess if there are added benefits to intra-

articular bupivacaine blockade performed at the end of hip arthro-

scopy in patients who received preemptive peri-acetabular blockade.

Methods: A total of 52 patients were divided into 2 groups. Group 1,

was comprised of 20 patients who received peri- acetabular Bupiva-

caine 0.5% blockade at the start of the procedure with an additional

dose of intra-articular Bupivacaine at the end of the procedure. Group

2 was comprised of 32 patients who received peri-acetabular Bupi-

vacaine 0.5% blockade at the beginning of the procedure without

additional interventions. Patients reported postoperative pain was

recorded via visual analog scale (VAS), analgesic consumption, and

in pain diaries completed for 2 weeks postoperatively.

Study Design: Prospective controlled trail

Results: No significant differences were found with regard to

demographic data, intraoperative surgical findings or procedure logs

between the groups. VAS scores did not differ postoperatively at any

point during the 14 day recording period except for during the 30 min

recovery room assessment, were group 1 scored significantly lower

VAS pain scores then group 2 (VAS scores Group 1: 1.1, SE 0.47;

Group 2: 3.00, SE 0.50, p = .034). No significant differences were

found with regard to narcotic and non-narcotic analgesic consumption

between groups.

Conclusions: Pre-incisional peri-acetabular blockade combined with

postoperative intra-articular bupivacaine injection was shown to be

equivalent to exclusive peri-acetabular injection during the early

postoperative course except at the 30-min VAS score evaluation.

FP08-676

Is hip muscle strength normalized in patients
with femoroacetabular impingement syndrome 1 year after hip

arthroscopic surgery?
Kierkegaard, Signe*1; Mechlenburg, Inger2; Lund, B.1; Søballe, K.3;

Dalgas, U.4

1Department of Orthopaedic Surgery, Horsens Hospital, Horsens,

Denmark; 2Department of Orthopaedic Surgery, Aarhus University

Hospital, Aarhus C, Denmark; 3Department of Orthopaedic Surgery,

Aarhus C, Denmark; 4Section of Sport, Department of Public Health,

Aarhus University, Aarhus C, Denmark

Objectives: Hip arthroscopy (HA) for femoroacetabular impingement

syndrome (FAIS) aims to decrease pain and improve functional

capacity. Patients with FAIS are predominantly young physically

active patients, characterized by decreased hip muscle strength when

compared to reference persons. The aim of this study was to assess

hip muscle strength in patients with FAIS before and 1 year after HA

and compare hip muscle strength with a matched reference group

reporting no hip problems.

Methods: In this prospective, cohort study, patients were eligible for

inclusion if they were scheduled for HA and had a diagnosis of FAIS.

Furthermore, age and gender matched persons reporting no hip

problems were included as a reference group. Forty-five patients

(mean age 36 years, 26 females) were tested before and 1 year after

HA as were 23 reference persons. Muscle strength was assessed by

dynamometry and after submaximal familiarization trials, testing of

maximal voluntary contraction was performed isometrically at a hip

angle of 45 degrees and isokinetically at an angular velocity of 60

degrees/second. Repeated measurements were analyzed with paired

t-tests and comparisons between groups were tested by multiple

regression analysis adjusted for age and gender.

Results: Compared to before HA, patients’ concentric, isometric and

eccentric hip flexion strength increased by 13 ± 21% (p\ 0.01), 12

± 18% (p\ 0.01) and 6 ± 17% (p = 0.01) 1 year after HA, while

improvements in hip extension strength varied much in the group.

One year after HA, patients displayed 11–14% lower muscle strength

than the reference group, with most comparisons being statistically

significant.

Conclusions: Despite significant improvements in hip muscle

strength 1 year after HA, patients with FAIS remain weaker than

reference persons. This emphasizes the need for further rehabilitation

after HA than is currently provided.

FP08-865
Acetabular chondral lesions associated with femoroacetabular

impingement treated by autologous matrix-induced
chondrogenesis or microfracture: a comparative study at 8-year

follow-up
Fontana, A.*1

1Cof Lanzo Hospital, Alta valle intelvi, Italy

Objectives: The repair of chondral lesions associated with

femoroacetabular impingement requires specific treatment in addition

to that of the impingement. In this single-center retrospective analysis

of a consecutive series of patients, we compared microfracture (MFx)

with autologous matrix-induced chondrogenesis (AMIC) treatment

outcomes.

Methods: Acetabular grade III and IV chondral lesions measuring

between 2 and 8 cm2 in 109 patients were treated either by MFx in 50

or by AMIC in 59 hips. Outcomes were assessed using the modified

Harris hip score at 6 months and yearly until 8 years post-operatively.

Results: The pre-operative mHHS was significantly lower in the

AMIC group (p = 0.006). Large defects, measuring more than 4

cm2were seen in\50% of patients in both groups. The mean mHHS

improved significantly in both groups 6 months post-operatively

(77.04 for MFx (range 58–98) and 78.8 for AMIC (range 68–96), p\
0.001). The mean improvement of mHHS at 6 months was 30–34

points versus preoperative values. At this time there were no better

results in the AMIC group versus the MFx group. Differences in

outcomes between the two groups became apparent 2 years post-

operatively, and this trend continued throughout the follow-up. The

scores in the AMIC group were significantly better than in the MFX

group at all time points from 2 to 8 years (p\0.005). The respective

values of mHHS at 8 years were of 76.4 (range 58–94) and 81.4
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(range 69–96) for MFx and AMIC-treated patients. Moreover, the

improvement in mHHS seen in the AMIC group was maintained

throughout the eight-year assessment period. A total of 11 patients

(22%) in the MFx group required THA after 6–12 months (n = 2), 2

years (n = 1), 3 years (n = 1), 4 years (n = 2), 5 years (n = 2), 6 years

(n = 1) and 7 years (n = 2). None in the AMIC group required THA.

Conclusions: We conclude that both MFx and AMIC techniques led

to marked clinical short-term improvement in patients with chondral

defects due to FAI. AMIC, however, gave significantly better results

as measured by mHHS which were maintained up to 8 years post-

operatively. The rate of complications was also higher in the MFx

group, with 11 patients (22 %) requiring THA subsequently, com-

pared with none in the AMIC group.

FP08-1787
Ultrasound versus X-ray in hip arthroscopy: safety, accuracy,

and clinical outcomes
Gordey, Erin*1; Wong, I.1

1Dalhousie University, Halifax, Canada

Objectives: Hip arthroscopy is accepted as a safe and less invasive

technique to treat pathology of the hip. Due to the anatomy of this

joint, imaging must be used to safely establish portals. Ultrasound-

guided hip arthroscopy, although far less common than X-Ray-gui-

ded, eliminates radiation exposure and consists of smaller equipment.

Allowing for it to be completed in small operating rooms and those

without access to fluoroscopy.

Given no pre-existing literature beyond describing technique, the

primary aim of this study is to assess the safety profile of ultrasound-

guided hip arthroscopy by determining the rate of iatrogenic injury to

the cartilage and labrum, compared to the standard X-Ray-guided

technique. Secondary aims include measurement of the accuracy of

osteoplasty and comparing the patient-reported outcome scores using

the International Hip Outcome Tool-33 (iHOT-33) pre and post-

operatively.

We hypothesize that ultrasound-guided hip arthroscopy has a

safety profile equal to X-Ray-guided and that the type of imaging

used to establish portals will have no effect on patient outcome.

Methods: This retrospective cohort study compares patients who

underwent ultrasound-guided hip arthroscopy or X-Ray- guided hip

arthroscopy by a single surgeon from January 2014 to August 2017.

Ultrasound was used at day surgery centers and X-Ray was used at the

hospital. Patients with certain medical comorbidities or high body

mass index could only have surgery at the hospital. Otherwise,

patients were assigned to a surgical site based on waitlists.

Surgical videos were assessed for iatrogenic labral damage and car-

tilage injury during portal establishment. The a-angle was measured

on pre- and post-operative X-Rays to establish accuracy of femoro-

plasty. The iHOT-33 was administered pre-operatively and at 6

months post-operatively.

Results: Three hundred ninety eight cases were identified for inclu-

sion with 51% using ultrasound-guided technique. Patients in the

ultrasound-guided cohort were younger (mean age 35.7 years com-

pared to 39.1 years in X-ray-guided) and had a lower BMI (mean of

23.5 compared to 26.5 in X-Ray-guided). There was no significant

difference in pre-operative iHOT-33 score (40.1 in ultrasound-guided;

36.1 in X-Ray-guided) or pre-operative a-angle (64.2 degrees in

ultrasound- guided; 66.9 degrees in X-Ray-guided).

Video review showed a 1% incidence of femoral head cartilage injury

and 1% labrum injury in both techniques. There was no significant

difference in post-operative a-angle (56.1 degrees in ultrasound-gui-

ded; 57.7 degrees in X-Ray guided). At 6-months post-operatively,

both cohorts had significant improvements in iHOT-33 scores (70.4 in

ultrasound guided; 54.3 in X-Ray guided).

Conclusions: Although only supported by preliminary data, we find

equally low complications with ultrasound- and X-Ray- guided hip

arthroscopy. During early follow-up, we found no difference in

resection of Cam lesions between the techniques and improved out-

come scores post-operatively in both techniques.

MPFL reconstruction

FP09-494
Magnetic resonance study of vastus medialis: comparison

between patellar instability and controls
Gomes Gobbi, R.*1; Renan Lima Teixeira, P.1; Bremer Hinckel,

Betina1; Kawamura Demange, M.1; Ricardo Pecora, J.1; Luis

Camanho, G.1

1Hospital das Clinicas, HCFMUSP, Faculdade de Medicina,

Universidade de Sao Paulo, Sao Paulo, Brazil

Objectives: Vastus medialis is considered an important patellar sta-

bilizer. Surprisingly, few studies have described its anatomy in MRIs.

Objective: to compare the anatomy of vastus medialis origin and

insertion in patients with patellar instability and controls.

Methods: The patellar instability group consisted of patients with at

least one episode of patellar dislocation. The control group consisted

of patients with anterior cruciate lesion, meniscal lesion or knee

sprains. Patients with patellofemoral pain were not included.

All measures were performed by 1 examiner in an open source

computer software. A second examiner repeated the measures in 30

cases for inter-observer intra-class correlation. The anatomy of the

vastus medialis was studied with the following measures: distance

between the most distal origin of vastus medialis at the femoral

diaphysis and the medial femoral condyle (greater distance mean less

oblique and more vertical fibers); distance from proximal patellar pole

to most distal muscle insertion and its ratio with the patellar articular

surface length (greater ratio means greater patellar coverage by the

muscle medially); and a qualitative description of the vastus muscle

fibers insertion position, either directly reaching the patella or just the

medial retinaculum. T-test or Mann-Whitney were used for continu-

ous variables and chi-square test was used for the dichotomous

variable.

The hypothesis were: vastus insertion in the patellar instability

group would be more proximal and more related to the retinaculum

than directly to the patella. Besides, the most distal origin of the

muscle at the femur would be more proximal, implying a more ver-

tical and less oblique muscle orientation.

Results: Control group had 109 knees with mean age of 29 ± 8.2

years and the patellar instability group had 105 knees with mean age

of 26.3 ± 8.5 years (p\ 0.05). There were significantly more females

in the patellar instability group (68.6% 9 46.8%). Respectively for

the control 9 patellar instability groups, vastus origin—condylar

distance was 27.93 mm ± 3.44 9 26.87 mm ± 3.52 (p = 0.028);

vastus distal insertion from proximal patellar pole was 17.78 mm ±

5.29 9 14.52 mm ± 4.12 (p\ 0.001) and the ratio with patellar

articular surface was 0.58 ± 0.17 9 0.47 ± 0.13 (p\ 0.001) which

represented a 23% difference in the patellar coverage by the muscle;

and the vastus muscle insertion was directly in the patella in

50.5% 9 24.8% (p\ 0.001).

ICC for vastus distal insertion from proximal patellar pole was 0.688

(good, IC95% 0.43–0.84) and vastus origin—condylar distance was

0.59 (fair 0.29–0.78). Kappa for vastus insertion location was 0.8

(excellent).

Conclusions: Vastus medialis distal insertion differed significantly in

patellar instability patients, with a more proximal insertion with less

patellar coverage, and a more frequent insertion of the muscle fibers
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to the retinaculum and not directly to the bone. The vastus origin-

condylar distance was greater in controls.

FP09-1165
Clinical outcomes in patella alta and the effect of MPFL-R

on patellar height
Hiemstra, Laurie*1; Kerslake, Sarah2; Lafave, Mark3;

Tucker, Allison4

1University of Calgary, Banff Sport Medicine, Banff, Canada; 2Banff

Sport Medicine, University of Alberta, Edmonton Canada, Banff,

Canada; 3Mount Royal University, Physical Education, Calgary,

Canada; 4Banff Sport Medicine, Banff, Canada

Objectives: The primary purpose of this study was to determine if

isolated medial patellofemoral ligament reconstruction (MPFL-R) for

lateral patellofemoral instability alters patellar height ratio. Secondary

purposes were to determine, using disease-specific quality-of-life

scores, if MPFL-R is as successful in patients with patella alta,

compared to those without, and whether change in the patellar height

ratio after MPFL-R is influenced by patient factors.

Methods: Demographic and clinical data was collected pre-opera-

tively on 283 patients with recurrent patellofemoral instability. Pre-

operative and 6-month post-operative true lateral radiographs were

assessed to determine the patella alta ratio using the Caton-

Deschamps Index. A paired t-test was conducted to evaluate the effect

of MPFL reconstruction on the Caton-Deschamps ratio. Pre-operative

and post-operative BPII scores were compared using a two-sample

t-test to assess for differences in clinical outcome between patients

with and without patella alta. Pearson (for continuous variables) and

Spearman rank correlations (for binary/ordinal variables) were cal-

culated to determine the relationship between the patella alta ratio,

patient factors, and pre- and post-operative BPII scores.

Results: Pre- and post-operative true-lateral radiographs were avail-

able for 229/283 patients (81%) following isolated MPFL

reconstruction. A statistically significant difference in Caton-

Deschamps ratio was evident from pre- to post- operative for the

entire cohort (p\ 0.001). Pre-operatively 22.7% of patients demon-

strated a positive Caton-Deschamps ratio greater than or equal to 1.2;

mean = 1.27 (SD = 0.08). Post-operatively this was reduced to 9% of

patients, mean = 1.18, (SD = 0.11), p\0.001 (two-tailed). The mean

decrease in ratio was 0.094, and the effect size was 0.82, classified as

large.

Conclusions: Treatment of lateral patellofemoral instability with an

isolated MPFL reconstruction results in a statistically significant

decrease in patellar height ratio. Normalization of the patellar height

ratio occurred in 59.6% of patients with pre-operative patellar alta.

Pre-operative patella alta was not associated with any difference in

BPII outcome scores at any time point.

FP09-1346

Active rehabilitation versus operative stabilisation of the medial

patella femoral ligament (MPFL) in patients with chronic lateral
patella dislocations. A randomised controlled trial
Straume-Naesheim, T. M.*1; Randsborg, P.-H.1; Mikaelsen, J. R.1;

Larsen, B. E.1; Aaroen, A.1

1Akershus University Hospital, Lørenskog, Norway

Objectives: Lateral Patella Dislocation (LPD) has its peak incidence

in patients aged 10–17 years and the rate of re- dislocation is high. In

chronic LPD, the medial patella femoral ligament (MPFL) is non-

functioning and in patients with no significant bony malalignment,

reconstruction of the MPFL alone is the preferred surgical treatment.

However, these patients have bony structures that should be able to

stabilise the patella. The most important active stabiliser of the patella

is the vastus medialis obliqus (VMO). Strengthening of this muscle

should therefore be able to contain the patella in the trochlea groove

and prevent LPD. The objective of this study was therefore to com-

pare the effect of active rehabilitation versus reconstruction of the

MPFL in chronic LPD patients without significant malalignment or

dysplasia in the patellofemoral joint.

Methods: All patients aged 12–30 with two or more unilateral patella

dislocations were considered for inclusion and evaluated with CT,

X-ray and MRI. Patients with previous patellofemoral alignment

surgery, trochlea dysplasia (Dejour C or D) and tuberositas tibia

trochlear groove distance above 20 mm (CT) were excluded. All

participants were randomised to either active rehabilitation alone or

reconstruction of the MPFL with semitendinosus graft using only soft

tissue attachment to the adductor tendon and periost of the patella.

Patients were followed up at 3, 6 and 12 months. Patient reported

outcome measures (PROMs) (KOOS, Kujala, Cincinnati knee score,

VAS pain, Lysholm score) were filled in by the patient preoperatively

and 12 months postoperatively.

Results: From 2010 to 2015 a total of 107 patients with chronic LPD

were referred to our hospital. 54 (50.5%) patients met the inclusion

criteria and 46 (85.2%) consented to participate in the study. Sig-

nificant improvement was observed for all PROM scores at 12

months, but no significant differences were observed between the

conservative and the MPFL groups. However, in the conservative

group 9/24 (37.5%) reported new dislocations or subluxation episodes

versus 2/22 (9.1%) in the MPFL group (OR 6.0, 1.1–31.0).

Conclusions: About 50 % of the chronic LPD patients have no sig-

nificant anatomical abnormality in the patellofemoral joint. Active

rehabilitation significantly reduce pain and improve function, but this

group continues to have a 6-fold increased risk of subsequent insta-

bility compared to patients treated with MPFL reconstruction in

addition to the rehabilitation.

FP09-1901
Radiographic landmarks for femoral MPFL-tunnel placement—

are the reported landmarks also valid in knees with trochlear
dysplasia?
Tscholl, P. M.*1; Hamard, M.2; Gonzalez, Amanda1; Boudabbous,

Sana2; Menetrey, J.3; Duthon, Victoria B.4; Mauler, F.5

1Dpt of Orthopaedics, University Hospital of Geneva, Geneva,

Switzerland; 2Dpt of Radiology, University Hospital of Geneva,

Geneva, Switzerland; 3Centre de médecine du sport et de l’exercice,

Hirslanden Clinique La Colline, Geneva, Switzerland; 4University

Hospital of Geneva, Department of Orthopaedic Surgery, Geneva 14,

Switzerland; 5Uniklinik Balgrist, Orthopädie, Zürich, Switzerland

Objectives: Anatomical positioning of the femoral tunnel in medial

patellofemoral ligament (MPFL) reconstruction has been shown to be

essential not only for biomechanical stability, but also for postoper-

ative range of motion and patient’s outcome. So far, anatomical and

radiographic landmarks have been defined only in ‘normal’ knees

without trochlear dysplasia.

The objective is to compare surface anatomy and the intra-operative

radiographic landmarks used for MPFL reconstruction in patients

with trochlear dysplasia and controls.

Methods: 70 knees with recurrent patellar instability and trochlear

dysplasia which underwent CT-scan analysis are included in this

study, where from 34 patients with hypoplasia of the medial femoral

condyle, hence a trochlear dysplasia type C and D according to

Dejour’s classification. Furthermore, the antero-posterior and medio-

lateral size of the medial and lateral condyle, and patellar morphology

are analysed. On 3D osseous surface reconstruction, the anatomic

landmark of the femoral MPFL insertion in relation to the adductor

tubercle is defined and compared to the radiographic Sch öttle point.
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A gender and aged-matched group without trochlear dysplasia

undergoing CT scan for tibial plateau fracture are used as controls

Results: The variance of the anatomical footprint to the Schöttle point

for patients with trochlear dysplasia and compared to the control

group varies significantly. Schöttle point is more proximal and varies

more in the horizontal plane (linearity p\0.001). Medial epicondyle

is more ventral (10%, linearity p\ 0.001), i.e. the more ventral, the

more proximal the Sch öttle point (p\0.01). Medial femoral condyle

is ignificantly wider (18%, linearity p\ 0.001), without any associ-

ation to Sch öttle point.

Conclusions: Larger variations of Schöttle point are found in knees

with dysplastic trochlea and even more with hypoplastic medial

femoral condyle. Type of trochlear dysplasia, the size and shape of

the medial condyle are potential bias to bear in mind when using

radiographic landmarks only in MPFL reconstruction.

FP09-1936

The risk factors that predict outcome following isolated MPFL-R:
a multivariate regression analysis
Hiemstra, Laurie*1; Kerslake, Sarah2; Lafave, Mark 3

1University of Calgary, Banff Sport Medicine, Banff, Canada; 2Banff

Sport Medicine, University of Alberta, Edmonton Canada, Banff,

Canada; 3Mount Royal University, Physical Education, Calgary,

Canada

Objectives: Patellofemoral instability (PFI) is difficult to manage due

to its multifactorial etiology, as well as the fact that predisposing

pathoanatomic features vary from individual to individual. Although

many risk factors have been associated with PFI, the contribution of

each of these to outcome after surgical stabilization is unknown. The

purpose of this study was to determine if certain demographic and

pathoanatomic factors predict outcome following isolated medial

patellofemoral ligament reconstruction (MPFL-R) for symptomatic

PFI.

Methods: Between February 2009 and May 2016, 252 isolated

MPFL-R’s were performed by a single surgeon. Of these, 224 (89%)

had complete Banff Patella Instability Instrument (BPII) scores ava-

ialble for analysis. Means procedure was completed assessing

relationships of 16 factors to the BPII. The model fit 10 factors for

regression analysis. Demographic data was collected including age at

first dislocation, sex, and presence of bilateral instability. Pathoana-

tomic risk factors included trochlear dysplasia, tibial tubercle-

trochlear groove (TT-TG) distance, patella alta, patellar tilt and

Beighton score. WARPS-STAID score and femoral tunnel accuracy

were also included. A multivariate regression model assessed the

relationships between the risky demographic and pathoanatomic

variables, and the total BPII score.

Results: The cohort included 224 patients, 66 (29.5%) male, 158

(70.5%) female, average age = 24.1 years, average body mass index =

23.9 kg/m2. The mean age of first patellar dislocation was 15.5 years

and 41.4% of patients had bilateral PFI. A step-wise elimination in the

regression model determined that there were no statistically signifi-

cant 3-way or 2-way relationships between any of the variables and

the BPII score. Assessing the individual variables, presentation of

bilateral symptoms (p = 0.004), lower age at first dislocation (p =

0.024) and poor femoral tunnel position (p = 0.042) were statistically

significant predictors of outcome and predictors of a lower BPII score.

Conclusions: In this large cohort of patients undergoing isolated

MPFL-R for symptomatic lateral PFI, a multivariate step- wise

regression demonstrated that bilateral symptoms, age at first dislo-

cation and femoral tunnel position were statistically significant

predictors of post-operative BPII score. Further research to assess

which pathoanatomic or demographic features contribute to outcome

after isolated MPFL-R, using valid and reliable classifications that

more effectively categorize these factors is essential. This knowledge

will help guide surgical decision-making and assist with determining

which concomitant procedures should be included during patellofe-

moral stabilization.

TKA I

FP10-582

The effects of timing of periarticular injection for postoperative
pain reduction. A randomized controlled trial in simultaneous

bilateral total knee arthroplasty
Jarusriwanna, A.*1; Rattanaprichavej, P.2; Rasamimongkol, S.2;

Reosanguanwong, K.2; Varakornpipat, P.2;Laoruengthana, A.2

1Faculty of Medicine, Naresuan University, Department of

Orthopaedics, Phitsanulok, Thailand; 2Department of Orthopaedics,

Faculty of Medicine, Naresuan University, Phitsanulok, Thailand

Objectives: Prevention of hyperexcitability of peripheral and central

nociceptors which lower the postoperative pain threshold is a prin-

ciple of preemptive analgesia. Currently, there is no consensus on the

timeframe of periarticular multimodal drug injection (PMDI) in

patients operated for knee osteoarthritis with total knee arthroplasty

(TKA). The purpose of this study was to investigate and compare the

postoperative pain and the functional outcomes (range of knee motion

and quadriceps function) in patients who underwent simultaneous

bilateral TKA that received the PMDI in the different intraoperative

timeframe.

Methods: This study was a prospective, randomized, double-blinded

controlled trial of 46 patients who underwent simultaneous bilateral

TKA. Patients were randomized to receive PMDI mixture (consisted

of bupivacaine, ketorolac, morphine sulfate, and adrenaline), either

before prosthetic implantation as common practice for surgeons, or

just after knee arthrotomy to prevent neural hypersensitization caused

by further bone and soft tissue procedures during TKA. The opposite

knee received the PMDI in the different timing. The outcomes of the

study were determined from day 1 to 6 weeks after surgery using

postoperative pain assessment, maximal angle of knee flexion, and

quadriceps function which measured by degree of active straight leg

raising (SLR) and extension lag (EL).

Results: Mean age of the patients was 62.4 years, with predominant

female gender. There were no differences in preoperative visual

analog scale (VAS) and degree of active knee flexion between knees

receiving PMDI before prosthetic implantation (late PMDI adminis-

tration), and just after knee arthrotomy (early PMDI administration).

The postoperative VAS at 6, 12, 24, 48, 72, and 96 h in patients with

late and early PMDI administration were 3.22 ± 3.02 vs 2.89 ± 2.36,

3.36 ± 2.72 vs 3.16 ± 2.23, 3.61 ± 2.08 vs 3.78 ± 2.26, 3.15 ± 2.08

vs 3.57 ± 1.95, 2.82 ± 1.84 vs 3.04 ± 1.78, and 2.18 ± 1.56 vs 2.36

± 1.28, respectively. Therefore, the late PMDI administration

revealed higher VAS in the first 24 h after surgery. Afterward, the

VAS tended to be lower in the late than early PMDI until the end of

the study without statistical significance (P[0.05 at any time point).

There were no statistical differences in terms of degree of knee

flexion, degree of SLR and EL. 18 patients (39.13%) preferred the

knee that had early PMDI administration, while 16 patients (34.78%)

preferred the side with late PMDI administration, and 12 patients

(26.09%) could not distinguish the clinical difference between both

knees. There was also no difference in all parameters at 2 and 6 weeks

after surgery.

Conclusions: The result of this study suggests that early adminis-

tration of the PMDI could not significantly improve postoperative

pain and functional outcomes. In the same way, late administration of

the PMDI could not significantly extend the period of pain relief.

Surgeons could perform local analgesic injection at any time during

the surgery.
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FP10-1027
Fifteen year survival rate after navigated total knee arthroplasty.

A French multicentric nationwide study
Jenny, J.-Y.*1; Saragaglia, D.2

1University Hospital Strasbourg, CCOM, Illkirch, France; 2Hôpitaux

Universitaires de Grenoble, Grenoble, France

Objectives: Survival rates of more than 90% after 10 years are

generally reported after conventional total knee arthroplasty (TKA).

The use of a mobile bearing has been suggested to improve the

functional results, decrease polyethylene wear and improve long term

survival. The present study was designed to evaluate the long-term

(10–15 years) results of mobile bearing TKAs at a nationwide level in

France.

Methods: All patients operated on between 2001 and 2004 in all

participating centers for implantation of a mobile bearing TKA

(whatever design used) were eligible for this study. Usual demo-

graphic and peri-operative items have been recorded. All patients

were contacted after the 10 year follow-up for repeat clinical and

radiological examination (Knee Society score, Oxford knee ques-

tionnaire and knee plain X-rays). Patients who did not return were

interviewed by phone call. For patients lost of follow-up, family or

general practitioner was contacted to obtain relevant information

about prosthesis survival. Survival curve was plotted according to the

actuarial technique.

Results: 1604 TKAs were implanted during the study time-frame.

289 patients deceased before the 10 year follow up (18%). Final

follow-up was obtained for 926 cases (58%). 26 prosthetic revisions

were performed for mechanical reasons during the follow-up time

(2%). The 10 year survival rate for mechanical revision was 98.5%.

The 15 year survival rate for mechanical revision was 96.0%. The

mean Knee Society Score was 188 points. The mean Oxford score

was 55 points. No component was considered loose at the final

radiographic evaluation. No polyethylene wear was detected at the

final radiographic evaluation.

Conclusions: This study confirms our initial hypothesis, namely quite

satisfactory results of mobile bearing TKAs after more than 10 years.

Longer term follow-up may be required, but more than 15 year sur-

vival might be higher than after conventional TKA.

FP10-1028
Learning curve of patient specific templates for TKA. Assessment

with a navigation system and the CUSUM test
Jenny, J.-Y.*1; DE GORI, M.1

1University Hospital Strasbourg, CCOM, Illkirch, France

Objectives: The goal of the present study was to perform quality

control with a commercially available navigation system when

introducing PST technique at our academic department. The learning

curve during that introduction was assessed by the Cumulative Sum

(CUSUM) test. We hypothesized that the PST process for TKA was

immediately under control at our academic department after its

introduction when analyzed with the CUSUM technique.

Methods: The first 50 TKAs implanted with the use of PST at an

academic department were scheduled to enter in a prospective,

observational study. All TKAs were implanted by an experienced,

high volume senior consultant with high experience in knee naviga-

tion. PSTs were carefully positioned over the bone and articular

surfaces to the best fit position, without any navigated information.

Then the 3D femoral and tibia PSTs positioning were recorded. The

surgical procedure was then completed following the routine navi-

gated procedure with standard navigated templates.

To assess the 3D positioning of each template individually and of

both templates together as a surrogate of the final TKA positioning,

one point was given for each item inside the target, giving a maximal

femur and tibia scores of 4 points, and a maximal knee score of 8

points, when all items were fulfilled. Following dataset was used for

CUSUM chart plotting: allowable slack = 0.5SD, acceptable limit

score = 6 points for knee score and 2 points for femur and tibia scores.

For each measurement Mx, two CUSUMs (upper and lower

CUSUMs) were calculated. These sums were plotted against the rank

of the observation i. A trend in the process results in a change in the

slope of the CUSUM, whereas the values are expected to fluctuate

around a horizontal line if the process is in control. The process was

considered out of control if upper CUSUM or lower CUSUM is

outside the acceptable deviation interval.

Results: The knee score was still out of control after the 20th case.

Both femur and tibia scores were still out of control after the 20th

case as well. The decision was taken to interrupt the study after the

20th case as the learning curve appeared unacceptably long in com-

parison to the routine navigated technique.

Conclusions: The main result of this study is that introduction of PST

in an academic center may involve a significant learning curve: the

process remained out of control even after 20 procedures. The present

results contradict the common belief that introduction of PSTs is easy

and does not require special instruction. These results indicate that

surgeons should have only a progressive confidence with the self-

sitting of PSTs when introducing this technology. Introducing PSTs

might involve a significant loss of accuracy, at least when comparing

with a navigation controlled implantation.

FP10-1382
Patient specific instrumentation for total knee arthroplasty affects

femoral component rotational alignment
Cucchi, D.*1; Menon, Alessandra2; Pasqualotto, S.3; Ferrua, P.4;

Compagnoni, R.2; Aliprandi, A.5; Fossati, Chiara2; Randelli, P.2

(1) Dept. of Orthopaedics and Trauma Surgery, University of Bonn,

Laboratory of Applied Biomechanics, University of Milan, Bonn,

Germany; 2U.O.C. 1a Divisione, ASST Gaetano Pini-CTO, Labora-

tory of Applied Biomechanics, University of Milan, Milano, Italy;
3U.O.C. 1a Divisione, ASST Gaetano Pini-CTO, Università degli

Studi di Milano, Milano, Italy; 4S.S.D. Chirurgia Articolare del

Ginocchio, ASST Gaetano Pini-CTO, Milano, Italy; 5Istituti Clinici

Zucchi, Monza, Italy

Objectives: Patient specific instrumentation (PSI) for total knee

arthroplasty (TKA) may improve accuracy in component positioning.

This trial evaluates if PSI improves femoral component rotational

alignment with respect to conventionally implanted TKA.

Methods: Twenty-four patients were randomized to receive a TKA

implanted with PSI or conventional instrumentation. Femoral com-

ponent rotation with reference to the surgical transepicondylar axis

was measured on a computed tomography obtained 2 months after

surgery. Surgical time, number of recuts, and component size varia-

tions from planning were recorded. Pre- and post-operative Oxford

Knee Score and Visual Analogue Scale were compared to assess

clinical outcomes. The differences between the two groups of patients

for continuous variables was proved with an unpaired Student’s t-test

or Mann-Whitney test according to the characteristics of the data

distribution. The differences for categorical variables were tested with

the chi-square test or Fisher’s exact test. The Intraclass correlation

coefficient was calculated to establish the agreement level between

the two rates for the radiological measurements.

Results: Femoral components implanted with PSI-assisted technique

were aligned in greater external rotation than those implanted with

conventional instrumentation (p = 0.022). Excellent inter-observer

agreement was obtained for both series of measures (Intraclass cor-

relation coefficient: 0.903). No significant difference between the

number of outliers was found between the two groups. No significant

differences were found in surgical times, number of recuts, and

clinical outcomes.
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Conclusions: PSI did not increase the accuracy of femoral component

rotation in TKA, being PSI-implanted femoral components more

externally rotated than those implanted with conventional

instrumentation.

FP10-1547

Improved early postoperative recovery and hospital discharge
in robotic-guided unicompartmental knee arthroplasty compared

to jig-based oxford unicondylar knee arthroplasty: a prospective
single-surgeon series
Kayani, B.*1; Konan, S.2; Haddad, F.3

1Department of Trauma and Orthopaedics, UCLH, London, United

Kingdom; 2University College London Hospital, London, United

Kingdom; 3University College Hospital, Divisional Clinical Director,

London, United Kingdom

Objectives: Robotic-guided unicompartmental knee arthroplasty

(UKA) is associated with reduced bone resection and improved

implant positioning compared to conventional jig-based UKA.

However, there is very scarce data on how the robotic-guided surgery

translates to postoperative clinical recovery and hospital discharge.

The objective of this study was to compare postoperative clinical and

functional outcomes between conventional jig-based UKA and

robotic-guided UKA.

Methods: This prospective, single surgeon series included 122

patients with symptomatic medial compartment osteoarthritis under-

going UKA. This included 60 consecutive jig-based UKAs and 62

consecutive robotic interactive arm guided UKAs. Preoperative

planning CT was performed in all patients. Surgery was performed

using the minimally invasive anteromedial approach and patients in

both groups underwent identical postoperative rehabilitation pro-

grammes. Clinical outcomes of interest were recorded by a blinded

reviewer. Fischer exact test and Chi-square test were used to compare

categorical data and Mann Whitney test for continuous variables with

normal distribution.

Results: Robotic-guided UKA was associated with reduced postop-

erative pain score on the numerical pain scale (3.7/10 vs 7.8/10, P =

0.0018), opiate analgesia requirements at postoperative days 1–3 (2.7

mg vs 7.4 mg, P = 0.0081), time to knee flexion to 90 degrees (4.9 vs

7.8 h, P = 0.0021), hours of inpatient physiotherapy (2.1 vs 3.9 h, P =

0.0001), and duration of hospital stay (1.3 days vs 1.9 days, P =

0.0031) compared to conventional jig-based UKA. There were no

postoperative complications reported at a minimum of 2-years post-

operative follow-up.

Conclusions: Robotic UKA enables more rapid postoperative reha-

bilitation with reduced analgesia requirements and decreased length

of hospital stay compared to conventional jig-based UKA.

FP10-1552

Improved accuracy and reduced outliers in robotic-guided
unicompartmental knee arthroplasty compared to conventional

jig-based technique: early results of a prospective single-surgeon
series
Kayani, B.*1; Konan, S.1; Haddad, F.2

1University College London Hospital, London, United Kingdom;
2University College Hospital, Divisional Clinical Director, London,

United Kingdom

Objectives: Unicompartmental knee arthroplasty (UKA) is an

established and highly effective treatment for osteoarthritis but is

associated with higher revision rates compared to total knee arthro-

plasty. Poor implant positioning in UKA has been identified as an

important prognostic factor for implant failure. The objective of this

study was to compare the accuracy of implant positioning between

conventional jig-based UKA and CT planned robotic arm-guided

UKA.

Methods: This prospective single-surgeon series included 122

patients undergoing medial UKA using a minimally invasive

anteromedial approach. All patients underwent preoperative planning

computerised tomography and postoperative weight- bearing radio-

graphs to assess accuracy of implant positioning. Both treatment

groups underwent identical postoperative rehabilitation programmes

and all patients were followed up for a minimum of 2 years.

Results: There were 60 consecutive UKAs in the jig-based group and

62 consecutive UKAs in the robotic interactive arm- guided group.

There were no complications during follow-up. Median implantation

error in the robotic group was reduced in the femoral sagittal (1.7 vs

4.2, p = 0.0001) and coronal (1.2 vs 3.6, p = 0.0003) planes, and tibial

sagittal (0.9 vs 3.8, p = 0.0001) and coronal (1.4 vs 3.2, p = 0.0018)

planes compared to the jig-based group. Implant position within 2 � of
the planned position was significantly higher in the robotic group

compared to the jig-based group (89% vs 47%, p = 0.003).

Conclusions: Robotic-guided UKA is associated with improved

accuracy of implant positioning and alignment compared to conven-

tional jig-based Oxford UKA. Robotic technology may help to reduce

outliers and be beneficial in centres with both low and high surgical

volumes.

FP10-1819

Accuracy of intraoperative robotic unicompartmental knee
replacement alignment with standing long leg postoperative

alignment
Roche, M.*1; Vakharia, R.1; Law, T. Y.1; Ruengsinsuwit, P.1; Wang,

K.1; Nevelos, J.1

1Holy Cross Orthopedic Institute, Fort Lauderdale, United States

Objectives: Unicompartmental knee arthroplasty (UKA) is a com-

mon procedure performed for patients experiencing arthritic pain in

either medial or lateral knee compartments. Robotic-Arm assisted

UKA surgery has shown to improve accuracy and reproducibility of

this procedure. Significant under-correction has shown to accelerate

implant wear, while overcorrection of limb alignment has been shown

to accelerate wear of the contra-lateral compartment. There is paucity

in the literature of comparing intraoperative alignment to postopera-

tive alignment for unicompartmental surgeries. The purpose of this

study was to determine the accuracy of intraoperative lower limb

alignment utilizing this approach, with postoperative weight bearing

lower limb alignment.

Methods: A retrospective study was done with patients undergoing

medial or lateral unicompartmental knee replacement with the use

robotic -arm assistance. The System comprised of Pre-op CT Scan

with Image based registration and intra- op Navigation. Following

final component implanting and balancing, long leg alignment was

captured and recorded. Long leg weight bearing X-rays were taken 6

weeks post operatively, and were then compared to the intraoperative

non-weight bearing alignment data. The mechanical axis was calcu-

lated by drawing a line from the center of the femoral head to the

intercondylar notch of the distal femur, continuing to extend through

the center of the proximal tibia to the center of the ankle.

Results: A total of 37 patients (18 right; 19 left) were met for our

inclusion criteria. A descriptive analysis of our study revealed our

cohort had a mean age of 70.54 ? 10.26 underwent unicompartmental

knee replacement with robotic assistance. Mean intra-operative lower

limb length was 176.32 ? 1.96 with 6-week post-operative average

being 177.05 ? 2.01. A paired t-test calculated a p-value of 0.016

when comparing intraoperative alignment to postoperative antero-

posterior long leg x-rays at the 6-week follow-up.

Conclusions: Robotic arm assisted surgery for unicompartmental

knee surgery illustrates accuracy when comparing intraoperative
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passive based data and weight bearing postoperative data. This system

provides the Orthopaedic surgeon confidence that minimizing the risk

of overcorrection intra-operatively will be maintained during stance

phase post- operatively.

FP10-1860

Reduced iatrogenic bone and soft tissue trauma in robotic-arm
assisted total knee arthoplasty compared to conventional jig-

based total knee arthroplasty: a prospective single-surgeon
comparison
Pietrzak, J.*1; Kayani, B.1; Konan, S.1; Haddad, F.1

1University College London Hospital, London, United Kingdom

Objectives: Robotic-arm assisted (RAA) arthroplasty systems use

Computerised Tomography (CT) and haptic control to improve the

precision of bone resection and minimize soft tissue releases. The

primary objective of this study was to compare the intraoperative

bone and soft tissue trauma in Robotic-arm assisted (RAA) Total

Knee Arthroplasty (TKA) to conventional jig-based (CJ) TKA. The

secondary objective was to develop a validated classification system

for documenting and researching intra-operative soft tissue damage

during knee arthroplasty.

Methods: This prospective, single-surgeon study included 60 con-

secutive primary TKAs (30 RAA and 30 CJ). Standardised intra-

operative photographs with a 100 mm lens (Carl Zeiss Inc) obtained

following femoral and tibial bone preparation were used to assess the

iatrogenic intra-operative soft tissue trauma.

The degree of soft tissue injury is assessed individually in each of the

4 quadrants and corresponding score assigned according to: 1. unin-

volved soft tissues; 2. planned surgical soft tissue release; 3. soft

tissue contusion; 4. soft tissue fibrillation; 5. soft tissue cleavage

injury and 6. unintentional defunctioning of the deep medial collat-

eral, lateral collateral ligaments and/or extensor mechanism. The sum

of the scores are calculated and classified as Grade 1 (excellent

preservation of the soft tissue envelope in all 4 quadrants, [ 34

points); Grade 2 (average, 25–33 points); Grade 3 (poor,\24 points

and Grade 4 (defunctioned TKA). The quality of bone cuts in the 4

quadrants modifies this score. The medial, lateral and posterior

quadrants are divided into halves and extent of the soft tissue releases

are evaluated. Six knee surgeons individually scored all photographs

twice at 2 weeks interval for observer reliability of the proposed

classification system, which was calculated using Interclass correla-

tion coefficients (ICC).

Results: The average score in the RAA-TKA was 30.9 (24–35) and

27.7 (20–35) in the CJ-TKA group. Higher soft tissue scores were

seen in the RAA-TKA group (p = 0.012). No cases of defunctioned

TKAs were experienced in either group. RAA-TKA was 5.6 times

more likely to have an excellent score. There was less extensive soft

tissue release in the RAA- TKA group overall (p = 0.002). Both tibial

and femoral bone cuts were perfect more consistently in the RAA-

TKA group (p = 0.005 and p = 0.000 respectively).

The extent of iatrogenic soft tissue and bone injury correlated with the

age of the patient (p = 0.025), pre-operative fixed flexion deformity (p

= 0.000) and varus malalignment[ 8� (p = 0.000).

The correlation between the 6 observers was statistically signifi-

cant (ICC 0.92, 95% {CI 0.85–0.97}, p\ 0.0001) with regards to the

overall scores of both RAA-TKA and CJ-TKA

Conclusions: Robotic-arm assisted TKA is associated with reduced

to the residual bone and adjacent soft tissues compared to conven-

tional jig-based TKA. We propose and validate a new classification

system to describe soft tissue and bone injury in TKA.

Achilles tendon I

FP11-176
Short-term results of flexor hallucis longus transfer in delayed

and neglected achilles tendon repair
Ozer, H.*1; Ergisi, Y.2; Harput, Gulcan3; Ulusoy, B.4; Baltaci, Gul 5

1Gazi University, Ankara, Turkey; 2Sungurlu Hospital, Corum,

Turkey; 3Hacettepe University, Ankara, Turkey; 4Cankiri Karatekin

University, Cankiri, Turkey; 5Private Guven Hospital, Ankara,

Turkey

Objectives: The aim of the study was to investigate the short term

results of flexor hallucis longus (FHL) transfer in delayed and

neglected achilles tendon tear. It was hypothesized that there would

be no difference between operated and non-operated sides in terms of

functional outcomes at 6 months post-surgery.

Methods: This prospective study included 19 (Age: 47.4 ± 12.4

years, BMI: 27.5 ± 4.5 kg/m2) patients with delayed AT rupture. FHL

transfer to the calcaneus through a single incision and repair of the

defect with lengthening of the native tendon or with a tendinous

turndown flap was performed. The patients attended the same phys-

ical therapy program during 6 months following surgery. AOFAS

hindfoot and hallux scores, balance and jump performance, ankle

dorsiflexion range of motion (ROM), and lower extremity concentric

and eccentric strength were evaluated at 6 months post-surgery.

Weight bearing lunge test was used to measure ankle dorsiflexion

ROM, star excursion balance test (SEBT) with anterior, posterome-

dial and posterolateral reach directions were used to assess the

dynamic balance. Student t test was used to compare the outcomes

between operated and non-operated sides

Results: AOFAS Hindfoot and hallux score were 93.83 and 86.9.

There was no significant difference in vertical and forward jump (p =

0.60, p = 0.68), and balance performance (p[ 0.05). However, less

ankle dorsiflexion on the operated side was recorded compared to

non-operated side (p = 0.008). Concentric/eccentric muscle strength

between operated and non-operated side were found similar (p

[ 0.05). Concentric strength of the operated side reached 88% and

eccentric strength reached 99.3% of the non-operated sides’ strength.

All of the patients were satisfied with their results and return to their

preinjury daily activities.

Conclusions: Repairs of the delayed and neglected Achilles tendon

rupture with a flexor halluces longus tendon transfer via single inci-

sion appears to be an acceptable approach, with good overall

outcomes. The results of the study suggest that this method of repair

compares favorably with established alternatives.

FP11-811
Reliability of Barfods ultrasound measurement on patients

with an Achilles tendon rupture
Barfod, K. W.*1; Hansen, Maria Swennergren2; Budolfsen, T.2;

Ellegaard, Karen3; Christensen, M. T.2

1Department of Ortopaedic surgery, Sports Orthopedic Research

Center-Copenhagen (SORC-C), Copenhagen, Denmark; 2Depertment

of Physiotherapy, Copenhagen University Hospital Hvidovre,

Hvidovre, Denmark; 3The Parker Institute, Department of

Rheumatology, Copenhagen University Hospital Bispebjerg-

Frederiksberg, Frederiksberg, Denmark

Objectives: Elongation of the Achilles tendon following rupture is a

frequent and overlooked complication and is considered to affect gait,

physical function and muscle strength, but the condition is sparsely

investigated. Ultrasound is widely used to assess length of the tendon,

but little is known concerning reliability. As the landmarks might

change over time in the healing process, reliability needs to be

assessed repeatedly at relevant time points.

The purpose of the study was to examine the relative and absolute

reliability of Barfods ultrasound measurement in patients with

Achilles tendon rupture treated without or without operation at time
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of rupture (T1) and at 2 (T2), 4 (T3) and 12 (T4) months post-rupture,

respectively.

Methods: The study investigated both legs of 56 patients in total: T1

n = 13, T2 n = 14, T3 n = 13 and T4 n = 15. Measurements were made

by two raters, blinded to each other’s ratings. Repeated measurements

were performed by the first rater. Intra-rater and inter-rater reliability

were determined. Data were evaluated using the intraclass correlation

coefficient (ICC), the standard error of the measurement (SEM) and

the minimal detectable change (MDC). Barfods ultrasound measure-

ment was performed according to Barfod et al. 2014. With the patient

in prone position the distance from the posterior and most superior

corner of the calcaneus to the distal tip of the medial gastrocnemius

head was measured.

Results: The inter-rater reliability ICC2.1 (95% CI) for the injured

side, were: T1 0.84 (0.41–0.95), T2 0.95 (0.84–0.98), T3 0.93

(0.81–0.97) and T4 0.96 (0.86–0.99). The corresponding SEM

(SEM%) were: 0.8 cm (3.9%), 0.5 cm (2.5%), 0.5 cm (2.5%), 0.3 cm

(1.5%), and MDC (MDC%): 2.2 cm (10.6%), 1.4 cm (7.0%), 1.4 cm

(6.9%), 0.8 cm (4.1%). The mean (SD) difference between injured

and non-injured side (the elongation) was 2.1 cm (1.4) at T1 and 1.7

cm (0.9) at T4. Intra-rater reliability showed better ICC values at all

time points.

Conclusions: Barfods ultrasound measurement showed excellent

relative reliability with low measurement error at 4 time points the

first year following an acute Achilles tendon rupture. Average elon-

gation of the injured tendon was 1.7 cm 1 year after rupture.

FP11-1013

Side differences in tendon length and foot structure exist 7 years
after an Achilles tendon rupture both when treated

with or without surgery
Brorsson, Annelie*1; Gravare Silbernagel, Karin2; Nilsson-Helander,

Katarina3

1Inst. of Clin. Sci. at Sahlgrenska Acad, Dep. of orthopedics,

Mölndal, Sweden; 2University of Delaware, Physical Therapy,

Newark, United States; 3Inst. of Clin. Sci at Sahlgrenska Acad, Dep.

of orthopedics, Mölndal, Sweden

Objectives: There is a lack of knowledge how treatment with or

without surgery affects foot structure and tendon length in the long

term after an Achilles tendon rupture (ATR). The aim of this study

was to evaluate tendon length and foot- structure 7 years post-ATR in

patients who earlier had been included in a randomized controlled

trial where they were randomized to either surgical or non-surgical

treatment and identical rehabilitation.

Methods: Sixty-six patients (13 women) with mean age of 50 years

were evaluated 7 years after their ATR. Thirty-four patients were

treated with surgery and 32 with non-surgery. Tendon length was

evaluated with ultrasound and foot- structure were evaluated with

Vertical Navicular Height (VNH), Navicular Drop (Ndrop) and Drift

(Ndrift), Longitudinal Arch Angle (LAA), Dorsal Arch Height

(DAH), weight-bearing Ankle Dorsiflexion with knee straight (ADFs)

and bent (ADFb) and weight-bearing first metatarsophalangeal joint

dorsiflexion (MTPDF). Both the injured and the healthy side were

examined and the limb symmetry index (LSI (%) = injured/heal-

thy 9 100) was calculated for comparison between groups.

Results: In the whole group, the tendon in the injured side was sig-

nificantly longer compared to the healthy side (21.7/20.1 cm

respectively, p\ 0.001). LAA (140/142 respectively, p = 0.003),

Ndrift (0.6 cm/0.7 cm respectively, p = 0.031) and ADFb (44/47

respectively, p\ 0.001) were all significantly smaller in the injured

side compared to the healthy side.

In the group treated with surgery, ADFs were significantly smaller in

the injured side (40/41, respectively, p = 0.040).

In the group treated with non-surgery, LAA (145/148 respectively,

p = 0.003), Ndrift (0.6 cm/0.7 cm respectively, p = 0.004), Ndrop (0.6

cm/0.7 cm respectively, p = 0.045) were significantly smaller in the

injured side while MTPDF was significantly larger (34/32 respec-

tively, p = 0.034) in the injured side. Furthermore, in this group, the

side difference in tendon length correlated with side difference in

LAA (r = 0.45, p = 0.011).

There were no significant differences between the treatment

groups in tendon length or foot-structure (LSI-values: 94- 106%

versus 95–110%, p = 0.144–0.722).

Conclusions: Seven years after an ATR, the Achilles tendon is sig-

nificantly longer in the injured limb and there are side differences in

foot structure both when treated with or without surgery. Further

studies are needed to explore the clinical relevance of these

differences.

FP11-1153

Acute Achilles tendon ruptures cost-efficiency analyses of surgical
versus non-surgical management
Westin, O.*1; Hansson Olofsson, Elisabeth1; Nilsson Helander, K.1;

Grävare Silbernagel, Karin1; Samulesson, K.1; Olsson, N.1; Karlsson,

J.1

1Sahlgrenska Academy, Göteborg, Sweden

Objectives: The aim of this study is to evaluate the difference

between surgical and non-surgical treatment of acute Achilles tendon

rupture in terms of cost both to the individual and to society.

Methods: One hundred patients (86 men, 14 women; mean age, 40

years) with an acute Achilles tendon rupture were randomized to

either surgical treatment, including accelerated rehabilitation proto-

col, or non-surgical treatment (Surgical n = 49, Non-surgical n = 51)

Demographic data were comparable between the two groups.

One of the surgicalpatients were excluded due to a partial re-rupture

and 5 surgical patients were lost to the 1 year economic follow up.

One patient was excluded due to incorrect inclusion and 1 was lost to

the 1 year follow up.

The cost-utility analysis in this study was performed by comparing

surgical and non-surgical management. The cost was divided into

either direct or indirect cost. The direct cost is the actual cost of health

care, whereas the indirect cost is related to the impact of the patient’s

injury in terms of lost ability to work. The quality-of-life weighting

using EQ5D was used to calculate quality-adjusted life year

(QALYs).

A probabilistic sensitivity analysis (bootstrapping) of the results

were performed generating 5000 random ICERs and a Cost-Effec-

tiveness curve calculated. All data were analyzed using IBM SPSS

Statistics for Windows version 22.0, (Armonk, NY:IBMCorp.).

Descriptive data are reported as mean, standard deviation (SD) and

range (min/max). The level of significance was set at P\ 0.05.

Results: Pre-injury, the groups were comparable in term of demo-

graphic data and in terms of HRQoL. The mean cost for surgical

management was 7332 Euro compared with 6008 Euro for the non-

surgical group. Mean EQ5D for surgical group was 0.895 and 0.862

in the non-surgical group. This gives an ICER of 40308 Euro with

incremental cost 1323 Euro and Incremental QALY of 0.0328.

Bootstrapping of the results shows that 78% of results are in the

north-east quadrant show. Cost-Effectiveness acceptability curve

demonstrates a 63% at assumed cost of 50000 Euro per QALY

gained.

Conclusions: Surgical management is more expensive compared with

non-surgical management. However, this cost efficiency analysis

concludes that surgical management of an acute Achilles tendon

rupture is cost-efficient at a cost per QALY of 40308 Euro.
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FP11-1595
Effect of pulsed electromagnetic fields (PEMFs) in different

phases of rat Achilles tendinopathy
Perucca Orfei, Carlotta*1; Lovati, Arianna B1; Vigano’, M.1;

Bottagisio, Marta1; D’Arrigo, D.1; Setti, Stefania2; Sansone, V.3; de

Girolamo, Laura1

1Galeazzi Orthopaedic Institute, Milano, Italy; 2IGEA SPA, Clinical

Biophysics, Carpi, Italy; 3Galeazzi Orthopaedic Institute, University

of Milan, Milano, Italy

Objectives: In order to deal with an increasing incidence of

tendinopathy, conservative therapeutic approaches able to actively

contribute to regenerative process of injured tissue need to be found.

In this study, we report the effect of pulsed electromagnetic fields

(PEMFs) on different phases of a rat model of collagenase-induced

Achilles tendinopathy.

Methods: Basing on a previous study aimed to understand the his-

tological progression of collagenase-induced tendinopathy, Achilles

tendinopathy was induced by the injection of 3mg/ml of Collagenase

type I into the central portion of Achilles tendon of 34 Sprague

Dawley rats. The rats were then treated with pulsed electromagnetic

fields (PEMFs) (1.5 ± 0.2 mT; 75 Hz) for 15 or 30 days, 8 h/day.

Both these lengths of exposure were tested either starting immediately

after the collagenase injection to assess the response to PEMF in a

very acute phase, or after 15 days from tendinopathy induction to

evaluate the effect of PEMFs in a sub- phase. Untreated animals were

used as controls (CTRL). At the end of each treatment, the samples

were analyzed by histological and immunohistochemical techniques

to assess matrix deposition, fiber organization and inflammatory

reaction.

Results: The injection of 3mg/ml of type I Collagenase was able to

induce the degeneration of tendon tissue with pathological changes

similar to those observed in a previous study focusing on

tendinopathy progression, confirming the reproducibility of the

model. When PEMFs treatment was applied in immediately after

Collagenase injection, it led only to a slight improvement of the

histological appearance, but without significant findings. On the

contrary, when the animals were exposed to PEMFs starting 15 days

from tendinopathy induction, the treatment was able to significantly

reduce inflammatory infiltrate and to promote extracellular matrix

deposition and tendons fibers re-organization, compared to untreated

group.

Conclusions: The pre-clinical model used in this study appears to be

highly reproducible and it allows for the identification of the different

phases of tendon degeneration. On these bases, we were able to

establish different PEMFs treatments depending on the time of

administration. In particular, the best results were obtained applying

PEMFs during the sub-acute phase of the pathology, since they appear

to improve tissue organization and contrast inflammation. Further

studies are needed to confirm the pro-regenerative activity of PEMFs

in tendon disorders.

FP11-1767
Paracrine MSC activity to promote regeneration after surgery
Schmitt, A.*1; Imhoff, A. B.2; Herbst, E.3

1Sports Orthopedics, Klinikum rechts der Isar, Munich, Germany;
2Abteilung für Sportorthopädie, Direktor/Chefarzt, München,

Germany; 3Klinikum rechts der Isar, Abteilung für Sportorthopädie,

München, Germany

Objectives: Aim of the study is to develop cheap and save method to

improve tendon healing in a surgical setting, by using the strong

anabolic paracrine activity of mesenchymal stem cells (MSCs).

In the first part of this study we establish a hydrogel to immobilize

MSCs, applicable in an arthroscopic setting. In a second step, we

investigate applicability of the hydrogel to promote early tendon

healing in a rat achilles tendon defect model.

Methods: We systematically investigated different Alginate-, and

addition of different PEG- and Hyaluronic-Acid- concentrations to

obtain a hydrogel with optimized gelation-time, adherence and

mechanical properties. These gels were first investigated in vitro after

seeding of MSCs into them, regarding stability and growth-factor

release (VEGF, bFGF) for 6 weeks. Subsequently, gels were tested in

a rat model. Here, a 2.4 mm distal Achilles tendon defect was created.

No tendon repair was performed. After fourteen days, both the con-

tralateral and ipsilateral tendons were harvested and analyzed

biomechanically (n = 10 per group) and immunohistologically (n = 10

per group). Statistical analysis was performed using the ANOVA with

a post hoc tukey test for biomechanical data and the Kruskal-Wallis

test for imunohistological data. P-values\ 0.05 were considered as

statistically significant.

Results: The composed hydrogels were sufficient to immobilize

MSCs in vitro for 6 weeks. During that time period robust secretion of

anabolic growth factors from the MSC loaded gels could be detected.

In vivo, no adverse effects of the gel could be detected. After fourteen

days no statistical significant difference could be detected in terms of

load to failure, tendon stiffness, tendon length and thickness between

the treatment groups.

Histologically, the regenerated tendons of both the MSC and

Hydrogel ? MSC group had significantly better collagen fiber

alignment compared to the rats treated with hydrogel alone (p =

0.008). Further, more neovascularization could be observed in the

study group compared to the hydrogel and untreated control groups (p

= 0.002, p = 0.009).

In the immunohistochemical analysis significant differences could

be observed between the four groups for collagen II, III and IV

staining, though collagen I staining revealed no difference. In rats

treated with hydrogel containing MSC, higher collagen II and III

synthesis was found compared to the group treated with MSC alone (p

= 0.044, p = 0.012). Injecting only MSC resulted in fewer collagen II

and III synthesis compared to the control group (p = 0.012, p = 0.016).

Conclusions: This study demonstrates a promising technic for use of

paracrine MSC-activity in a surgical setting. Application of MSC

immobilized in an alginate hydrogel results in better early tendon

healing compared to direct MSC application. Furthermore, a trend

towards better granulation tissue organization and neovascularization

could be observed. That might be essential for further stages in tendon

healing and remodeling.

Meniscal allograft

FP12-23

Meniscal sizing before allograft: comparative study of three
imaging techniques
Haen, T.*1; Boisrenoult, P.1; Steltzlen, C.1; Pujol, N.2

1A. Mignot Hospital, Orthopedic department, Le Chesnay, France;
2Centre Hospitalier de Versailles, Dept of Orthopedics, Le Chesnay,

France

Objectives: Meniscal allograft offers satisfactory results in post-

meniscectomy syndroms, in terms of pain and failure rate. But its

efficiency for osteo-arthritis prevention and meniscal extrusion is not

clear. Cartilage degradation could be related to mismatch between

graft’s and original meniscus’ dimensions. Thus, the quality of

meniscal sizing is an important issue but, to date, there is no con-

sensus on the best imaging method.

The purpose of our study was to compare plain radiography, MRI and

CT arthrography for meniscal sizing, in patients having had the three

procedures. Secondary goal was to build new equations, allowing
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estimation of meniscus dimensions from bone radiographic mea-

surements. The hypothesis of our study was that cross sectional

imaging techniques were more accurate than plain radiography.

Methods: In this retrospective comparative study, medical record of

all patients undergoing a meniscal allograft in our medical unit

between 2005 and 2015, have been screened. Thirty-two patients (32

knees), having had both radiographs, MRI and CT arthrography of the

same knee preoperatively were included. We evaluated, blindly and

randomly, the meniscal dimensions using the 3 methods. A correla-

tion analysis between each technique was made (using Pearson

correlation coefficient). For radiographic methods, additional com-

parison was made between original and modified Pollard’s methods.

Bone dimensions (of tibial metaphysis) were also collected, using

radiographs and MRI, in order to build new equations allowing

determination of meniscal dimensions from those bone

measurements.

Results: Radiographic methods offered satisfying evaluation of the

meniscal dimensions in sagittal plane without significant difference

when compared to CT arthrography or MRI. But in frontal plane, the

radiograph methods were the less effective, and the modified radio-

graphic method did not offer real improvement. New equations

allowing determination of meniscal dimensions from measurements

of proximal metaphysis of the tibia were built. Mean correlation

coefficient was 0.39 (0.14–0.71).

Conclusions: MRI remains the actual gold standard for meniscal

evaluation. But in postmeniscectomy symptoms, direct measurement

is not possible. Extrapolation for MRI of the contralateral knee would

be required, with significant risk of error. By using former or new

method, based on radiological measurement of tibial epiphysis or

metaphysis, the preoperative sizing of meniscus before allograft

remains efficient.

FP12-52
Does medial meniscal allograft transplantation with the bone-plug

technique restore the anatomic location of the native medial
meniscus?
Bin, S.-I.*1; Kim, J.-M.1; Lee, B.-S.1; Oh, S.-M.1; Kim, J.-Y.1

1Asan medial center, Seoul, Orthopaedics, Seoul, Korea, Republic of

(South Korea)

Objectives: The purpose of this study was to compare the anatomic

positions of the anterior horn and posterior horn between the preop-

erative medial meniscus and the postoperative meniscal allograft after

medial meniscal allograft transplantation with the bone-plug tech-

nique. The hypothesis was that the bone-plug technique could restore

the preoperative structure of the native medial meniscus.

Methods: Between December 1999 and December 2013, a total of 59

patients (49 male, 10 female) underwent medial meniscal allograft

transplantation by use of the bone-plug technique. The anatomic

positions of both horns in the native medial meniscus and in the

meniscal allograft were measured via MRI. The percentage reference

method was used to measure the locations of both horns.

Results: On coronal MRI, the mean absolute distance of the posterior

horn from the lateral border of the tibial plateau changed from 45.2 ±

3.3 to 48.1 ± 4.2 mm (P\ .05), and the percentage distance of the

posterior horn changed from 59.6% to 63.0% (P\ .05). On sagittal

MRI, the mean absolute distance of the posterior horn from the

anterior reference point changed from 40.3 ± 3.0 to 42.0 ± 3.5 mm (P

\ .05), and the mean percentage distance of the posterior horn

changed from 76.5% to 79.4% (P\ .05). On coronal MRI, the mean

absolute distance of the anterior horn from the lateral border of the

tibial plateau changed from 41.3 ± 4.2 to 48.5 ± 5.6 mm (P\ .05),

and the mean percentage distance of the anterior horn changed from

54.5% to 63.8% (P\ .05). On sagittal MRI, the mean absolute dis-

tance of the anterior horn from the anterior reference point changed

from 5.5 ± 1.0 to 9.9 ± 2.9 mm (P\ .05), and the mean percentage

distance of the anterior horn changed from 10.6% to 19.0% (P\ .05).

Conclusions: Despite attempts to place the meniscal allograft in the

same position as the native meniscus, the anatomic locations of both

horns were shifted posteromedially compared with those of the native

medial meniscus. There were significant differences, attributed to

several limitations in the bone-plug technique, between the preoper-

ative and postoperative values of both horns. However, the posterior

horn showed a location change of\ 5 mm, on average, in both the

coronal and sagittal planes, whereas the anterior horn showed a

location change of\ 5 mm in the coronal plane but\ 5 mm in the

sagittal plane.

FP12-53

Does lateral meniscal allograft transplantation using the key-hole
technique restore the anatomical location of the native lateral

meniscus?
Bin, S.-I.*1; Kim, J.-M.1; Lee, B.-S.1; Oh, S.-M.1; Kim, J.-Y.1

1Asan medial center, Seoul, Orthopaedics, Seoul, Korea, Republic of

(South Korea)

Objectives: The purpose of this study is to compare the anatomical

positions of the anterior horn and posterior horn between the preop-

erative lateral meniscus and postoperative meniscal allograft

following lateral meniscal allograft transplantation using a key-hole

technique. We hypothesized that a key-hole technique can restore the

preoperative anatomy of the native lateral meniscus.

Methods: Between 2012 and December 2014, 70 patients underwent

lateral meniscal allograft transplantation using a key-hole technique.

Anatomical positions of both horns in the native lateral meniscus and

in the meniscal allograft were measured on magnetic resonance

images. The percentage reference method described by Wilmes was

used to measure the locations of both horns.

Results: The mean delta value of absolute position of AH was 0.7 ±

1.8 mm (95% CI 0.3–1.1) in the coronal plane and 0.5 ± 1.6 mm

(95% CI 0.2–0.9) in the sagittal plane, respectively. The mean delta

value of relative position of AH was 1.0 ± 2.3% (95% CI 0.5–1.6) in

the coronal plane and 1.1 ± 3.3 % (95% CI 0.2–1.8) in the sagittal

plane, respectively. The mean delta value of the absolute position of

PH was 2.4 ± 2.6 mm (95% CI 1.8–3.1) in the coronal plane and -

0.1 ± 2.1 mm (95% CI - 0.6–0.4) in the sagittal plane, respectively.

The mean delta value of the relative position of PH was 3.3 ± 3.5%

(95% CI 2.5–4.2) in the coronal plane and - 0.3 ± 4.4 % (95% CI -

1.3–0.8) in the sagittal plane, respectively. Therefore, the AH moved

by mean 0.7 mm laterally and mean 0.5 mm anteriorly in the absolute

values and by mean 1.0% laterally and mean 1.1% anteriorly in the

relative values compared with preoperative position after lateral

MAT. And the PH moved by mean 2.4 mm laterally and mean 0.1

mm posteriorly in the absolute values and by mean 3.3 % laterally and

mean 0.3% posteriorly in the relative values compared with preop-

erative position after lateral MAT.

Conclusions: By comparing the position of the horns between pre-

operative and postoperative status, the AH of meniscal allograft

shifted laterally by mean 0.7 mm (1.0 %) and 0.5 mm (1.1%) ante-

riorly than native anatomical position. The PH shifted 2.4 mm (3.3 %)

laterally and 0.1 mm (0.3 %) posteriorly than native anatomical

position. The both horns showed relative postsurgical positional

changes of\5% of relative values and\5 mm of absolute values in

S36 Knee Surg Sports Traumatol Arthrosc (2018) 26 (Suppl 1):S5–S126

123



both the coronal and sagittal planes. A key-hole technique in lateral

MAT can reconstruct the lateral meniscus close to its native

anatomical position by avoiding displacement of more than 5 mm in

both coronal and sagittal plane.

FP12-119

Is it accurate to measure the meniscal size on MRI of the total
or subtotal menisected side for meniscal allograft

transplantation?
Lee, B.*1; Lee, K.1

1Armed forces capital hospital, sungnam, Korea, Republic of (South

Korea)

Objectives: Magnetic resonance imaging (MRI) was considered as

the gold standard for the assessment of meniscal size for meniscal

allograft transplantation (MAT). However, It can be considered

inaccurate to use MRI of total or subtotal menisected knee for tem-

plating the meniscal size because meniscal subluxation occured in

meniscus-deficient knees. The purpose of this study is to compare

meniscal length and width as measured by MRI between operated

knee and contralateral knee (non-operated knee).

Methods: A total of 25 patients who underwent unilateral MAT

between January 2014 and October 2016 with bilateral knee MRI

were analyzed retrospectively in this study. Lateral MAT was 19

cases and medial MAT was 6 cases. The width and length of the

meniscus of operated knee in the preoperative state and of con-

tralateral knee were measured on MRI axial images where the largest

measurements for meniscal length and width were taken

Results: For the lateral meniscus of operated knee and contralateral

knee, the mean value of the length was 41.7 ± 3.3 mm (95% CI

40.1–43.3 mm) and 35.5 ± 4.0 mm (95% CI 33.6–37.4 mm),

respectively. The mean value of the width was 35.4 ± 2.4 mm (95%

CI 34.2–36.5 mm) and 32.6 ± 1.6 mm (95% CI 31.8–33.3 mm),

respectively. There was statistically significant difference between the

operated knee and contralateral knee for the width and length of the

lateral meniscus, (width p \ 0.001 . length p \ 0.001). The mean

difference value of the width and length were 2.8 ± 2.2 mm and 6.1 ±

4.4 mm, respectively.

For the medial meniscus of operated knee and contralateral knee, the

mean value of the length was 45.1 ± 2.1 mm (95% CI 42.9–47.2 mm)

and 44.1 ± 1.4 mm (95% CI 42.6–45.6 mm), respectively. The mean

value of the width was 36.0 ± 3.4 mm (95% CI 32.2–39.8 mm) and

33.1 ± 2.3 mm (95% CI 30.7–35.5 mm), respectively. No statistical

difference was found between between the operated knee and con-

tralateral knee for the width and length of the medial meniscus. The

mean difference value of the width and length were 2.9 ± 2.7 mm and

1.0 ± 2.0 mm, respectively.

Conclusions: When comparing width and length of the meniscus, the

lateral meniscus of operated knee was longer and wider than that of

contralateral knee. To use knee MRI of total or subtotal menisected

side for templating the lateral meniscal size has a risk to overestimate

the size and it may lead to meniscal subluxation. Therefore, con-

tralateral meniscal width and length measurements on MRI is a viable

option to minimize size compatibility mismatch

FP12-269
Extrusion in meniscal allograft transplantation. Is the lateral

capsular fixation the solution?
Ibañez, M.*1; Erquicia, Juan Ignacio2; Gelber Ghertner, P.3;

Masferrer Pino, A.1; Pelfort, X.4; Ibañez, F.1; Perelli, S.1; Monllau, J.

C.1

1ICATME-Institut Universitari Quirón Dexeus, Barcelona, Spain;
2University Hospital Dexeus, Barcelone, Spain; 3Hospital de la Sta

Creu I Sant Pau, Cirugia Ortopedica y Traumatologia, Complex Knee

Surgeon, Barcelona, Spain; 4Hospital del Mar, Barcelona, Spain

Objectives: Extrusion is an intriguing phenomenon that is usually

identified shortly after transplantation and seems to be stable over

time. The aim of this study was to present the radiographic results (i.e.

grade of graft extrusion) as well as the functional results in a series of

lateral meniscal allograft transplantation (MAT) with a soft tissue

fixation technique. That soft tissue technique would be when the

meniscal horns are fixed with sutures through bone tunnels after a

lateral capsular fixation (capsulodesis).

Methods: A prospective series of 14 consecutive lateral MAT was

analysed. All the cases were performed with sutures through bone

tunnels after lateral capsular fixation (capsulodesis). All patients were

studied with standard supine magnetic resonance imaging to deter-

mine the degree of meniscal extrusion at an average of 18 months of

surgery (range 12–24 months). Meniscal extrusion was measured on

coronal MRI’s. To standardize the results, the percentage of meniscus

extruded was also calculated. The functional results were analysed by

means of standard knee scores (Lysholm, Tegner, KOOS and VAS).

Categorical variables are presented as percentages and frequencies.

Continuous variables are presented as mean ± standard deviation.

Interobserver agreement was analysed using the intraclass correlation

coefficient. In those relevant cases, a 95% confidence interval was

calculated. The relationships between categorical variables were

described with contingency tables. Meniscal extrusion rates and

functional scores were compared between the 2 groups using the

Paired Student’s t-Test. Multiple linear regression analysis was used

to determine whether meniscal extrusion and functional evaluation

were associated. The statistical analysis was performed using the

SPSS 19 package (SPSS Inc, Chicago, Illinois). Statistical signifi-

cance was set at .05.

Results: 10 knees (71.43%) showed a minor graft extrusion (\ 3

mm), while 4 (28.57%) had a higher extrusion. The final follow-up

Lysholm score was 91.43 ± 6.19 (p = 0.00). An overall improvement

was obtained in terms of the Tegner, KOOS and VAS scores. The

median follow-up Tegner score significantly improved from 3.71 (SD

1.33) to 6.43 (SD 1.45) (p = 0.00). The KOOS score improved from

51.98 (SD 2.84) to 90.88 (SD 7.53) (p = 0.00). The average VAS

score dropped 7.29 points. There were no complications in this series.

Conclusions: The soft tissue fixation technique after capsulodesis in

lateral MAT is effective at decreasing the degree of meniscal extru-

sion. Additionally, the functional results found were good and there

were no complications recorded in this series.

FP12-864
Does meniscal allograft transplantation have an effect on stability

in ACL reconstructed patient
Yoon, K. H.*1; Kim, J. S.2; Park, S. E.2

1Kyung Hee University Hospital, Seoul, Korea, Republic of (South

Korea); 2Kyung Hee University Hospital, Seoul, Korea, Republic of

(South Korea)

Objectives: The medial meniscus plays the dominant role in resisting

direct anterior tibial translation, whereas the lateral meniscus is a

more important restraint to anterior tibial translation during internal

tibial rotation. However, there is no study on clinical effect between

medial and lateral meniscus allograft transplantation (MAT), which is

previously operated for ACL reconstruction. The purpose of this

study was to analyse relationship between meniscus allograft trans-

plantation (MAT) and clinical outcomes, in patients previously

operated for ACL reconstruction (ACLR). We hypothesized that

medial MAT will improve Lachman test and lateral MAT will

improve pivot shift test, patient who have minor instability after

ACLR.
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Methods:We retrospectively investigated 18 cases operated for MAT

with previous meniscectomy and ACLR from August 2006 and

February 2015. Cases were divided into the medial MAT group

(group M) and the lateral MAT group (group L) based on location of

meniscus transplantation. Clinical and radiographic follow-up was

done at 2-years.

Results: Medial MAT improved anterior drawer test, Lachman test

and pivot shift test post-operatively. Medial MAT improved side to

side difference (STSD) on Telos radiograph as well. However, lateral

MAT did not improve anterior drawer test, Lachman test, pivot shift

test and STSD in Telos radiograph. There was no statistically sig-

nificant difference in difference of clinical scores (IKDC, Lysholm

and Tegner activity scores) between the two groups.

Conclusions: The medial MAT had better anteroposterior stability

and rotational stability than lateral MAT. However, there was no

statistically significant difference in clinical scores between the two

groups.

FP12-1752
An in vivo comparison of transplanted lateral meniscal allografts

to the native meniscus using three dimensional magnetic
resonance imaging reconstructions
Smith, N.*1; MacKay, Nicola1; Thompson, P.1; Bowes, M.2; Spalding,

T.1

1UHCW, Coventry, United Kingdom; 2IMorphics, Manchester,

United Kingdom

Objectives: Meniscal extrusion on coronal MRI slices following

meniscal allograft transplantation has been reported. However it is not

known whether the transplant has a similar size, shape and position to

a native meniscus within the knee. The aim of this study was to

compare the size, shape and coverage of transplanted lateral menisci

to native lateral menisci using three dimensional MRI reconstructions.

Methods: Participants enrolled as part of a comprehensive cohort

study having lateral transplants were included. The control group

were randomly selected patients from the Osteoarthritis Initiative with

no evidence of osteoarthritis. Bone was automatically segmented

using active appearance models and menisci were manually seg-

mented from 3-T MRI scans. Pre- and post-operative lateral plateau

coverage, meniscal volumes, extrusion and thickness were compared

between groups.

Results: There were 9 participants in the meniscal allograft trans-

plantation group and 81 patients in the control group. Meniscal

coverage of the lateral tibial plateau improved from 30% pre-opera-

tively to 45% post-operatively (p\ 0.005), which was similar to the

native meniscus (46%). The mean total meniscal volume was 2611

(standard deviation 815) mm3, which was similar to the native

meniscus. The total percentage volume extruded was 26% in the

transplanted menisci.

Conclusions: This study was the first to show three dimensional

comparisons between the transplanted and native lateral menisci.

Tibial plateau coverage of the transplanted menisci was significantly

improved post-operatively and was not significantly different to the

native meniscus. However, there was high total meniscal extrusion in

the transplanted group. This suggests that transplanted menisci have

the potential to improve contact mechanics within the knee.

FP12-1973

Expectations and mid-term results of 196 Meniscal Allograft
Transplants determined by indication
Spalding, T.*1

1University Hospital Coventry, Coventry, United Kingdom

Objectives: Detailed analysis of outcome following Meniscal Allo-

graft Transplantation (MAT) is important to determine failure rates

and expectations to better inform patients. This study reports the

outcome of Meniscal transplantation from a single unit prospective

series with greater than 90% follow up rates.

Methods: All patients undergoing MAT since 2005 using a free graft

sutured through bone technique were prospectively followed col-

lecting surgical, injury and PROM data (KOOS, IKDC, EQ5D,

Lysholm and Tegner scores). From 246 patients undergoing meniscal

transplantation the study group consists of 196 consecutive patients

with minimum 1 year follow-up, no inflammatory arthritis and where

surgery was performed in UK. Data was collected using question-

naires and analysed on xcel. Patients were categorised according to

surgery performed and presence of bare bone. Failure was defined as

graft removal or arthroplasty.

Results: Group A consisted of 88 patients with no or mild wear on

joint surfaces (ICRS Grade 3a or less). Mean age was 29 (8–55), 55%

were male and lateral MAT performed in 78%. 2 grafts failed (x %).

IKDC score improved from mean 41 to 78. Group B (14 patients) had

similar wear but malignment requiring simultaneous tibial or femoral

osteotomy. Mean age 35 (19–47) and 2 patients (14%) failed. Group

C (16 patiente) had simultaneous ACL reconstruction. Mean age was

26 (16–45) nd 1 failed (x%).

Group D (42) patients had bare bone (ICRS Grade 3b) requiring

cartilage repair techniques in 60%. Mean age was 31 (range 18–45)

and there were 4 failures (10%)

Group E (36 patients) had bare bone on both corresponding sur-

faces. 85% required cartilage repair prcedures at same time. Mean age

was 36 (19–49) and 10 failed (28%)

In those where the graft remained intact clinical outcome scores

were not significantly different between the groups. KOOS scores

significantly improved over time with a trend that 5 year scores

showing further improvement.

Overall failure rate was 9.6% and a further 10% had meniscal tears

requiring repair or resection of the torn fragment. The overall rein-

tervention rate was 29%.

Conclusions: Meniscal transplant was shown to be successful option

for patients with compartmental pain due to meniscal deficiiency.

Failure rate was 2% in the best group with good joint surfaces and no

additional procedures, and 30% in the salvage group due to bone on

bone degeneration. This data and the 29% reintervention rate provides

comprehensive information for patients considering MAT.

Shoulder degenerative

FP13-566
Advantages of stemless over conventional-stemmed shoulder

arthroplasty in revision surgery
Smolen, D.*1; Heuberer, P.2; Laky, Brenda2; Pauzenberger, L.2;

Hexel, M.3; Anderl, W.2

1Etzelclinic, Pfaeffikon (SZ), Switzerland; 2Herz Jesu Hospital,

Orthopedic Dept. II, Vienna, Austria; 3Trauma Center of the

Workmen Compensation Board-AUVA, Vienna, Austria

Objectives: Shoulder prosthesis revision surgery remains a challenge

for both, surgeon and patient, and is often accompanied with unsat-

isfying outcome. National registries document primarily data

considering revision incidence in different prosthesis components.

Clinical results after revision shoulder arthroplasty remains scarce

and often only include small cohorts. Modular shoulder systems
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promise better ooutcome in revision surgery cases, due to the fact,

that parts oft he components can be left in situ during revison. Studies

show, that it is nevertheless necessary to change the complete system

in up to 40% oft he cases; irrespective of the changed anatomy and

biomechanics. The recently upcoming stemless total shoulder

arthroplasties include the theoretical advantage of leaving the dia-

physeal aspect of the humerus untouched, granting much better

preconditions for revision surgery, allowing the surgeon and patients

to seize all advantages of this situation. The purpose of this study was

to determine, wether revision surgery in stemless TSA grants superior

outcome to revisions in stemmed TSA.

Methods: A total of 111 Revisions in TSA were performed at our

ward between 2003 and 2014.

76 met our study criteria; 48 patients with stemless SA (19 hemi SA,

29 total SA) and 28 with stemmed SA (19 hemi- and 9 total SA).

Average follow up (FU) after primary surgery was 76 months

(6–201), FU after first revision was 34 months (1–124). Objectives of

primary and revision surgery were evaluated, additionally, patients

were clinically evaluated applying the Constant Score (CS) and

subjective shoulder value (SSV).

Results: The analyses show that revision surgery in stemless SA can

be converted to another anatomic prosthesis significantly more often

then in stemmed SA (44% vs. 11%).

Additionally, patients revised to a reverse prosthesis showed signifi-

cantly better clinical outcome if the primary prosthesis was stemless,

as opposed to stemmd SA (CS Ø53 vs. Ø38; p\ 0.05).

Furthermore, patients undergoing two or more revisions not only

showed a lower CS objectively (CS: Ø51 vs. Ø45), but also a poorer

SSV (Ø67 vs. Ø52).

Conclusions: Patients with stemless SA and patients undergoing only

one revision surgery showed significantly better outcome then

patients with stemmed SA and patients with multiple revisions.

FP13-1226
The role of the subscapularis tendon reattachment in reverse total

shoulder arthroplasty
Franceschetti, Edoardo*1; Palumbo, Alessio1; Giovannetti de

Sanctis, E.2; Paciotti, M.2; Papalia, Rocco3; Maffulli, N.4;

Franceschi, Francesco 2

1University Campus Biomedico of Rome, Rome, Italy; 2University

Campus Bio-Medico of Rome, Department of Orthopaedic and

Trauma Surgery, Rome, Italy; 3University Campus Biomedico of

Rome, Orthopaedic Surgery, Rome, Italy; 4Queen Mary University of

London, Centre for Sport and Exercise Medicine, London, United

Kingdom

Objectives: Concomitant repair of the subscapularis with reverse

shoulder arthroplasty (rTSA) is controversial. Some Investigators

have concluded that an intact SSC is critical for stability and overall

range of motion, wheareas other have found no such correlation.

The purpose of the present study was to evaluate the effects of the

subscapularis repair on the results of reverse total shoulder

arthroplasty.

Methods: A prospective clinical study was performed. Reverse Total

Shoulder Arthroplasty was placed in 125 Patients through a del-

topectoral approach by a single surgeon.

After a mean follow-up of 24 months with a minimum of 12 months,

range of motion, Vas and Constant-Murley score were measured.

Results: The subscapularis was reparable in 65 patients and

irreparable in 60 at the conclusion of the procedure. Dislocation

occurred in one shoulder in the nonrepair group. A calcific tendinits

was the only recorded complication in the Repair group.

Postoperatively, stability (p = 0.123), Range of motion, strenght and

Constant-Murley (p = 0.55) did not differ significantly between repair

and repair and no repair.

Conclusions: Repairing the subscapularis has no appreciable effect

on complication rate, dislocation events or range of motion. Anyway

it is recommended an attempt to repair the subscapularis during

reverse TSA through the deltopectoral approach in every case.

FP13-1293

5-Year outcomes of powerlifters and bodybuilders undergoing
Stemless aspherical humeral head resurfacing with an inlay

glenoid
Uribe, J.*1; Vargas, L.1; Zvijac, J.1; Garcia, C.1

1Miami Orthopedic and Sports Medicine Institute, Coral Gables, Fl,

United States

Objectives: We have noted from our experience of caring for high

level bodybuilders and power lifter’s that symptomatic glenohumeral

arthritis (GHA) among these athletes is relatively common. Once

conservative management fails, the surgical options for this group of

athletes are limited and problematic. They are usually relatively

young with shoulders having tremendous muscle mass and little

compressive body fat. The benefits of arthroscopic management are

limited and short lived. Total shoulder arthroplasty remains contro-

versial and is not only technically more difficult in these athletes but

the stresses on the glenoid upon return to even moderate lifting pre-

sents added risk of failure.

We present a series of competitive or high level recreational body-

builders or powerlifters with advanced GHA who expressed a strong

desire to continue lifting and were managed utilizing a novel stemless

aspherical resurfacing of the humeral head (HHR) combined with an

inlay glenoid (IG

Methods: The series consists of 9 athletes with an average age of 45.6
years (range 25–57) who were prospectively followed. Pre- and

postoperative evaluations included physical examination, radio-

graphic assessment, the American Shoulder and Elbow Surgeons

(ASES) Standardized Shoulder Assessment Form, the Western

Ontario 0steoarthritis of the shoulder index (WOOS), as well as a pain

visual analog scale, and patient satisfaction rating.

Results: The minimum follow-up period was 60 months. The mean

ASES score improved from 18 to 89. The mean WOOS score

improved from 22 to 85. The mean visual analog scale score went

from 8 to 1, mean forward flexion increased from 60� to 180�, mean

external rotation from patients reaching behind their head with their

elbow out forward to full elevation from on top of the head. With

internal rotation, most patients could reach their sacrum pre op, bet-

tering to over T12 after 5 years. Patient shoulder self-assessment was

8 of 9 poor before surgery and improved to 9 of 9 good to excellent at

last follow-up. Radiographic follow-up revealed no evidence of

component loosening, glenoid migration, or evidence of device fail-

ure. All patients were satisfied with the choice of the procedure with 9

of the 9 reported to have returned to at least moderate weight lifting

activities. One patient required an arthroscopic capsular release for

arthrofibrosis which significantly improved function. There were no

blood transfusions and all cases were performed on an outpatient

patient basis.

Conclusions: Stemless aspherical humeral head resurfacing along

with an inlay glenoid is a reliable and effective option for the man-

agement of symptomatic osteoarthritis in this difficult patient

population. The risk for future prosthetic problems or other compli-

cations appears less likely than with standard TSA although longer

follow-up is necessary.
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FP13-1386
Five-year outcome of arthroscopically-assisted partial humeral

head resurfacing
Anderl, W.*1; Pauzenberger, L.1; Domej, Marija1; Ostermann, R. C.1;

Kriegleder, B.1; Laky, Brenda1; Heuberer, P. R.1

1St. Vincent Shoulder and Sports Clinic Vienna, Vienna, Austria

Objectives: The purpose of the present prospective study was to

report 5-year clinical and radiological outcome of arthroscopically-

assisted partial resurfacing of the humeral head.

Methods: Thirty patients (10 female, 20 male; 60.4 ± 9.4 years) who

underwent arthroscopically-assisted partial humeral head resurfacing

between 2010 and 2013 at a single center for focal, chondral lesions

Outerbridge IV (20–35 mm diameter) were included in the present

study. Clinical outcome was evaluated preoperatively, two-, and 5

years postoperatively according to the Constant score (CS) and

American Shoulder and Elbow Surgeons scale (ASES). Radiologic

images were analyzed for signs of loosening and progressive

osteoarthritis. Revision rates were documented throughout the study

period.

Results: Clinical scores (CS, ASES) significantly improved from

preoperatively to the 2-year (p\ 0.001) and 5-year (p\ 0.028) fol-

low-up. While good forward flexion was maintained (152.5 ± 27.5 vs.

160.9 ± 18.1 degree; p = 0.457), abduction significantly increased

from 139.7 ± 39.1 to 162.73 ± 11.0 degree up to the final follow-up.

Both external (57.4 ± 22.3 vs. 72.7 ± 12.7 degree; p = 0.044) and

internal (L3 vs. T12; p = 0.002) rotation were significantly improved

at the 5-year follow-up compared to baseline. Radiolucent lines

around the implant were seen in only one case, but without any

clinical consequences. During the study period, four patients under-

went revision surgery for progressive glenohumeral degeneration,

resulting in a cumulative 5-year survival rate of 87.7%. Detailed

analysis of these cases revealed that all four patients showed con-

comitant severe glenoid lesions (Outerbridge IV) at time of the initial

surgery.

Conclusions: Arthroscopic partial humeral head resurfacing allowed

immediate postoperative mobilization and provided promising clini-

cal outcome with high survival rates for monopolar defects up to 5

years postoperative. Severe glenoid cartilage lesions emerged as a

contraindication for partial humeral head resurfacing.

FP13-1729
Mid- to longterm outcome of glenohumeral microfracturing
Frank, Julia*1; Heuberer, P.1; Lanz, U.2; Bauer, L.3; Wurnig, C.4;

Laky, Brenda5; Anderl, W.6; Pauzenberger, L.1

1St. VIncent Shoulder and Sports Clinic, Wien, Austria; 2mza-

Medizinzentrum, Vienna, Austria; 3Orthopädisches Spital Speising,

Vienna, Germany; 4Orthopädische Spital Wien-Speising, I.

Abteilung, Wien, Austria; 5KH d. Barmherzigen Schwestern Wien,

Wien, Austria; 6St. Vincent Shoulder and Sports Clinic, Wien, Austria

Objectives: The aim of the study was to evaluate the mid- to long-

term outcome of microfracturing for contained glenohumeral

chondral defects.

Localized cartilage lesions present a therapeutical problem in young

and/or active patients. Microfracturing has widely been shown to be a

viable treatment for small to medium osteochondral defects of the

tibia and femur, and to a lesser degree also of the patellofemoral joint.

However, the literature regarding the outcome of microfracturing for

glenohumeral chondral defects is still limited.

Methods: All patients who underwent arthroscopic microfracturing

between 2002 and 2012 at our department were considered for

inclusion in the present study. Clinical and radiological examination

was performed preoperatively and at the latest follow-up. Clinical

outcome was assessed according to the Constant Score, Oxford

Shoulder Score, and Subjective Shoulder Value. Radiological

evaluation included four different grading systems (according to

Guyette et al., Weinstein et al., Kellgren and Lawrence, and Samilson

and Pietro) to assess progression of joint space narrowing, sclerosis,

marginal osteophytes and presence of cysts over time.

Results: A total of 22 patients (age: 48.3 ± 12.5) was available for

follow-up at a mean 94.7 ± 35.7 months. Constant Score (64.0 ± 12.7

to 80.4 ± 11.2; p\ 0.001), Oxford Score (28.3 ± 5.8–32.3 ± 13.0;

p\ 0.001), and Subjective Shoulder Value (24.7 ± 10.6–79.3 ±

18.6; p\ 0.001) changed significantly from pre- to postoperatively.

20 out of 22 patients were able to return to their previous level of

activity postoperatively. During the follow-up period, eight patients

developed radiological signs of progressive glenohumeral degenera-

tion. However, only one patient showed a progression of arthritic

changes of more than one grade according to all four used classifi-

cations. At the latest follow-up, two patients had undergone revision

surgery with implantation of a total shoulder arthroplasty.

Conclusions: The current study confirms the feasibility of

microfracturing as a treatment option for contained glenohumeral

cartilage lesions with reproducible, good mid- to longterm outcome.

FP13-2020

Patient-reported outcomes following anatomic total shoulder
arthroplasty for primary glenohumeral osteoarthritis: mid-term

results at a minimum of 5 years
Altintas, B.*1; Horan, Marilee P.1; Dornan, G. J.2; Pogorzelski, J.3;

Fritz, E.1; Hussain, Z.1; Godin, J.4; Millett, P.4

1Steadman Philippon Research Institute, Vail, United States;
2Steadman Philippon Research Institute, Vail, CO, United States;
3Steadman Philippon Research Institute, Hospital Rechts der Isar,

Munich, Germany, Vail, United States; 4Steadman Philippon

Research Institute, The Steadman Clinic, Vail, United States

Objectives: Promising results have been reported for anatomic total

shoulder arthroplasty (TSA) for the treatment of primary gleno-

humeral osteoarthritis. The purpose of this study is to assess the

longitudinal effects of time, age and sex on patient-reported outcomes

after primary anatomic TSA with a minimum five-year follow-up.

Methods: All patients who underwent anatomic TSA for primary

glenohumeral osteoarthritis by the senior author from 12/2005 to

10/2012 and were at least 5 years out from surgery were included.

Data were prospectively collected and retrospectively reviewed under

an IRB-approved protocol. Patient-reported outcomes included the

Short-Form 12 Physical Component Summary (SF-12 PCS) and

American Shoulder and Elbow Surgeons (ASES) score. Additionally,

patient satisfaction was collected following surgery (10-point scale,

10 = best score). To utilize this unbalanced repeated measures data for

characterization of longitudinal recovery and maintenance of sub-

jective function after TSA, linear mixed-effects models with random

intercepts for each patient were used. Unadjusted models, as well as

models controlling for sex and age at surgery, were constructed.

Tukey post-hoc comparisons were made between post-operative

years.

Results: 91 shoulders (81 patients, 26 women and 55 men) under-

going anatomic TSA met the inclusion criteria for the study.

Subjective outcomes were available for 100%, 58%, 49%, 57% 40%,

38%, 26% and 35% at baseline, 1, 2, 3, 4, 5, 6, and 7 years after

surgery, respectively, and minimum 5 year follow-up data was

acquired on 72/91 (79.1%) shoulders. Three (3.4%) shoulders failed

and were revised with 4 (4.5%) other shoulders undergoing further

surgery for debridement or lysis of adhesions. Significant improve-

ments were seen at 7 years postoperatively in ASES scores (90.8 ±

12.8 from 47.3 ± 17.8; p\ .001) and SF-12 PCS scores (47.3 ± 9.5

from 36.5 ± 7.8; p \ .001) compared to preoperative levels. Out-

comes did not deteriorate and were similar at 1 and 7 years. Median

satisfaction was 10 at all postoperative time points except 5 years,
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where median satisfaction was 9. Men exhibited significantly higher

SF-12 PCS scores than women (p = 0.033), but there were no sig-

nificant sex difference for ASES scores (p = 0.062). Age at surgery

was not a significant predictor of patient-reported outcomes.

Conclusions: Patients undergoing anatomic TSA for primary gleno-

humeral osteoarthritis showed excellent improvement in their

outcome scores and satisfaction in the first year, and these results

were maintained post-operatively for a minimum of 5 years.

FP13-2021

Soft tissue resurfacing for glenohumeral arthritis: a systematic
review
Meaike, J.*1; Patterson, Diana1; Anthony, S.1; Parsons, B.1; Cagle,

P.1

1Mount Sinai Health System, New York, United States

Objectives: Severe glenohumeral arthritis in the young, active patient

remains a challenge. Historically, these patients were recommended

glenohumeral arthrodesis, but this did not allow good return to

function. Total shoulder arthroplasty has shown increasing survivor-

ship at 15 years, but this is still not ideal for young patients. An

alternative, biologic resurfacing of the glenoid with humeral head

replacement, has shown promising results.

Methods: The PubMed and Embase databases were queried in June

2017 for studies evaluating outcomes of glenoid biologic resurfacing

with autograft or allograft. Two independent reviewers performed a

systematic review according to the Preferred Reporting Items for

Systematic Review and Meta-Analysis guidelines.

Results: 18 studies (437 shoulders in 431 patients) were included.

Minimum follow-up was 24 months in all but one study; patient age

ranged from 14–75 years old. Six glenoid grafts were used: 52.3%

lateral meniscus allografts, 16.5% human acellular dermal matrix,

14% Achilles tendon allografts, 9.2% shoulder joint capsules, 7%

fascia lata autografts, and 0.96% biologic patches. Studies reported

significantly improved ASES, VAS, and SST scores postoperatively.

Glenohumeral joint space increased postoperatively in 9/18 studies.

142 (32.5%) were failures (Neer’s evaluation of unsatisfactory or

requiring revision). Infection occurred in 18/348 and 110/437

required a revision.

Conclusions: Soft tissue resurfacing of the glenoid in conjunction

with a metallic humeral component can provided a significant

improvement in pain, motion and standardized outcomes scores in the

well-indicated situation. However, appropriate counseling is required

with an appreciated complication rate of over 26%.

Sports injuries II

FP14-717

A systematic review of musculoskeletal injuries in elite golfers
Robinson, P.*1; Duckworth, A.1; Murray, A.2; Tilley, N.2; Hillman,

R.2; Hawkes, R.2

1University of Edinburgh, Edinburgh, United Kingdom; 2PGA

European Tour, Surrey, United Kingdom

Objectives: An injury sustained by an elite golfer can have a major

impact on their golfing career, including a reduction in performance

leading to a reduced world ranking and loss of income. Despite this,

there is a limited amount of literature describing elite golfers’ injuries

and currently no systematic reviews. The aim of our systematic

review was to collate the available literature reporting muscu-

loskeletal injuries in professional golfers and describe the type and

frequency of injuries sustained.

Methods: A search of Pubmed, SportDiscus, Embase was performed

in February 2017 in line with the 2009 Preferred Reporting Items for

Systematic Review and Meta-Analysis (PRISMA) statement. The

search terms included ‘Golf’ and ‘Injury’. Studies were included

based on the criteria of, published research articles, musculoskeletal

injuries in elite golfers (defined as competitive amateur golfers, col-

legiate golfers or professionals), all ages and sex. Grey literature,

opinion articles and injuries not related to the musculoskeletal system

were excluded. The quality of studies was assessed when applicable

using the Quality Assessment Tool for Quantitative Studies.

Results: Our search strategy identified a total of 1459 studies. There

were 21 studies included after screening and assessment for eligi-

bility. The quality of studies varied and most were of low

methodological quality. The average age of golfer was 30.7 (range

17–70). The back was the most common injury making up 57% of

total injuries. The lumbar spine was the most frequently reported

injury location of the spine. The hand/wrist (14.5%) followed by the

shoulder (9.1%) were the next most frequent areas injured. In the

upper limb, the left side was four times more frequently injured than

the right. The mechanism of injury was described as ‘overuse’ in

76.6% of studies and ‘acute’ in 23.4%. Outcomes such as return to

sport were reported in 70% of studies. Specific performance outcomes

such as driving distance or no. greens in regulation was only reported

in one study (4.8%).

Conclusions: This study reports the most frequent injuries sustained

by elite golfers. It highlights the overall descriptive nature of these

injuries and the lack of reporting on the aetiology, return to sport, and

outcome. We hope that this study highlights the need for more cur-

rent, prospective data collection. In particular, correlating the

relationship between workload and injury to give players evidence-

based advice regarding injury prevention is required. Furthermore,

given the prevalence of back injuries sustained, investigating the

mechanism of injury would be beneficial to enable focused physio-

therapy treatment and strength and conditioning programmes.

FP14-790
Femoroacetabular impingement in Junior Elite cross-country

skiers
Sveen, S.*1; Martin, R. . K.1; Alhaug, E.2; Engebretsen, L.1

1Oslo Sports Trauma Research Center, Norwegian School of Sport

Sciences, Oslo, Norway; 2Sykehuset Innlandet, University of Oslo,

Lillehammer, Norway

Objectives: Cross-country skiing is one of the most popular sports in

Norway and competitive athletes must devote a substantial amount of

time to training. Cross-country skiing consists of two main tech-

niques: classic and skating. Hip motion during the classic technique

primarily consists of repeated flexion and extension while the skating

technique involves a more complex movement pattern adding

abduction, adduction, and rotational actions. This motion is similar to

ice skating, which has been implicated as a risk factor for the

development of femoroacetabular impingement (FAI), specifically

CAM-type, in ice hockey players [1]. The proposed mechanism of

CAM-type FAI development is abnormal stress at the proximal

femoral epiphysis from high-volume training [2, 3]. The purpose of

this study was to compare the presence of FAI in a cohort of elite

junior cross-country (EJCC) skiers with a control group of non-ath-

letes (NA).

Methods: The regional health research ethics board approved this

observational cohort study. EJCC skiers and NA were recruited from

a sports school and regular high school respectively, and informed

consent was obtained. Baseline demographic information and training

history were obtained via a questionnaire. Range of motion and the

presence or absence of impingement signs was assessed clinically.

Bilateral hip magnetic resonance imaging (MRI) was performed and

the alpha angle was measured in three planes: superior, anterosuperior

and anterior. CAM deformity was defined as an alpha angle[55� on
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at least two out of three MRI planes per hip [4, 5]. Comparisons were

conducted using t statistic tests. The alpha level for accepting sta-

tistical significance was set at 0.05.

Results: Twenty EJCC skiers and ten NA participated. All partici-

pants were male, aged 16–19 years. Three-year training history

revealed an average annual training volume of 528.10 ± 68.34 h for

the EJCC skiers compared to 153.50 ± 57.09 for the NA (p\ 0.001).

EJCC skiers had less hip abduction (p = 0.014) and external rotation

(p = 0.032) versus the controls. Flexion, extension, adduction, and

internal rotation was not statistically different. Six patients in the

EJCC skier group had positive impingement signs versus one patient

in the NA group (p = 0.2241). The rate of CAM deformity in at least

one hip on MRI was 50% in both groups (10 EJCC skiers and 5 NA).

Conclusions: Radiographic evidence of CAM-type FAI was not more

common in EJCC skiers compared with NA, although positive

impingement signs were more common clinically. Higher rates of

CAM deformity have previously been associated with increasing age

and level of competition in ice hockey players [1]. Despite the sim-

ilarities in hip motion between hockey and cross-country skiing, the

proximal femoral physis may be partially protected by skiers alter-

nating between the two techniques in both training and competition.

The type, rather than volume or intensity of training may be a more

important risk factor for the development of CAM-type FAI in young

athletes.

1. Philippon et al. (2013): Prevalence of increased alpha angles as a

measure of cam-type femoroacetabular impingement in youth ice

hockey players. Am. J. Sports Med.

2. Siebenrock et al. (2011): The cam-type deformity of the proximal

femur arises in childhood in response to vigorous sporting

activity. Clin. Orthop.

3. Agricola et al. (2014): A cam deformity is gradually acquired

during skeletal maturation in adolescent and young male soccer

players: a prospective study with minimum 2-year follow-up.

Am. J. Sports Med.

4. Johnston et al. (2008): Relationship between offset angle alpha

and hip chondral injury in femoroacetabular impingement.

Arthroscopy

5. Nötzli (2002): The contour of the femoral head-neck junction as a

predictor for the risk of anterior impingement. J. Bone Joint Surg.

Br.

FP14-1016
Influence of equipment on chronical repetitive stress complaints

in tennis
Fehske, K.*1; Flügel, J.2; Ziai, P.3; Hoos, O.4; Meffert, R.5

1University for Wuerzburg, Department for Trauma Surgery,

Wuerzburg, Germany; 2Universitätsklinikum Würzburg, Klinik für

Unfall-, Hand- und Wiederherstellungschirurgie, Würzburg,

Germany; 3Allgmeines Krankenhaus Wien, Wien, Wien, Austria;
4Sportzentrum, Julius-Maximilian Universität, Würzburg, Germany;
5Universitätsklinikum Würzburg, Klinik und Poliklinik für

Unfallchirurgie, Würzburg, Germany

Objectives: Tennis is characterized by complex and repetitive

movements and therefore represents a great challenge to the structures

and joints of the upper extremity. Aim of our study was to evaluate

injuries and repetitive stress complaints of the upper extremity and

find a connection between injuries and equipment using a retrospec-

tive analysis as well as a prospective survey.

Methods: Based on the registering list of the Bavarian and ‘‘Baden

Wuerttemberg’’ tennis clubs, team captains and players of all cate-

gories from regional to national league were contacted. The players

were questioned about playing abilities and performance, training

intensity, material, former injuries und chronical pain complaints.

During a prospective period of a 3 tournament run injuries were

recorded.

A total of 600 players took part in the study (354 male, 178.4 ± 4.2

cm, 24.8 ± 6.6 years). The playing performance level had a mean of

8.8 ± 6.0 (the playing performance is categorized from 1 to 23, 1

being the highest performance level). The average training time was

4.6 ± 4.0 h weekly.

Results: During the survey period we registered 1082 injuries in total

(1.8 injuries per player). 419 injuries ware due to chronical repetitive

stress. Most common was the occurrence of tenosynovitis of the

shoulder (N = 46) and the elbow (N = 70). Chronical complaints

occurred in the shoulder in 43% (N = 34) or 57% (N = 45), elbow in

53.6% (N = 15) or 46.4% (N = 13) an in the wrist in 46.2% (N = 18)

or 53.8% (N = 28) with a racket weight of more OR less than 300g.

Depending on the string tension of the racket of more OR less than

25kg chronical complaints occurred in the shoulder in 54.2% (n = 45)/

45.8% (n = 38), in the elbow in 56% (n = 14)/44% (n = 11) and in the

wrist in 58.7% (n = 27)/41.3% (n = 19). Differentiating between the

different strings (monofilament, multifilament, hybrid) resulted in:

Shoulder 48.1% (n = 39)/30.9% (n = 25)/16% (n = 13), elbow 61.5%

(n = 16)/19.2% (n = 5)/15.4% (n = 4), wrist 52.3% (n = 23)/27.3% (n

= 12)/13.6% (n = 6).

Conclusions: Long term damage mainly affects shoulder, back,

elbow and wrist. Shoulder and elbow complaints are dominantly

caused by tenosynovitis. Racket weight, tension and string fabric

showed no influence on chronical complaints of the upper extremity

in our study. Heavy rackets with a weight of over 300g encourage

muscular injuries of the upper extremity.

FP14-1329
Sport practice after medial displacement calcaneal osteotomy

and flexor digitorum longus transfer for stage II adult flatfoot: 3
years follow-up
Di Silvestri, Claudia A*1; D’Ambrosi, R.2; Manzi, L.1; Indino, C.1;

Maccario, Camilla1; Usuelli, F. G.1

1IRCCS Galeazzi, milano, Italy; 2Università degli studi di Milano,

milano, Italy

Objectives: Medial displacement calcaneal osteotomy (MDCO) with

flexor digitorum longus (FLD) transfer as treatment for the adult

acquired flatfoot stage II according to Myerson classification. Many

Authors assume this technique reliable, effective and reproducible.

Objective of this retrospective study was to evaluate the rate and type

of sport activities practiced at a minimum 3 years follow-up.

Methods: 38 patients have been included and studied. All patients

underwent to medial displacement calcaneal osteotomy with flexor

digitorum longus transfer. The mean age at surgery was 42.8 years

(range 19–74 years).

All patients were evaluated clinically and by calcaneal pitch and

Meary’s index on weight-bearing x-rays. For each included patient

have been recorded pre- and post-operative practiced sport activities,

the number of spent hours and the score of a specific questionnaire,

SAFAS (Sports Athlete Foot and Ankle Score).

Results: At 3 years minimum follow-up (range 3–3.4 years), the

number of patients practicing sport increased from 25 to 31 of 38

(82%), and the mean time spent in sport increased from the pre-

operative 1.5 h/week to 2.9 h/week.

Meary Index decreased from pre-operative 10.9� to post-operative

7.5�; Calcaneal pitch increased from pre-opertive 17.3� to post-op-

erative 19.3�.
SAFAS mean score was 85.9% in symptoms tolerance, 89.5% in

pain tolerance, 95% in daily living performance, and 85.9% in sport

activity practice.

Conclusions: A good percentace of patients affected by stage II adult

acquired flatfoot practiced sport activities at 3 years follow-up after
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MDCO with FLD transfer. Moreover, almost all of patients were

satisfied for the surgical treatment and for the achieved sport activity

level.

Achilles tendon II

FP15-631

New minimally invasive Achilles tendon reconstruction technique
for neglected Achilles tendon ruptures-biomechanical analysis

and 1-y clinical follow-up results
Bakowski, P.*1; Ciemniewska-Gorzela, Kinga1; Kerkhoffs, G. M.2;

Piontek, T.3

1Rehasport Clinic, Poznan, Poland; 2AMC, Amsterdam, Netherlands;
3Medical University of Poznan, Pediatric Orthopaedic Unit,

Rehasport Clinic, Poznan, Poland

Objectives: Chronic Achilles tendon tears, including those with end

gap over 6 cm, making end-to-end suturing impossible, can be treated

with autologous hamstring graft reconstruction. The primary aim of

this study is to present the biomechanical test results of our technique

and the secondary aim is to present the 1-year follow-up clinical

results.

Methods: The minimal invasive Achilles tendon reconstruction was

performed in 8 cadavers, thereafter the failure load was tested. The 8

repairs were subjected to a cyclic loading protocol. Received data

were compared to a previously published data in the literature.

11 patients have undergone 12 minimally invasive hamstrings graft

reconstructions for a neglected Achilles tendon tear. The patients

were assessed at an average 18 months follow-up (12–24 months).

Clinical, functional and isokinetic tests were performed.

Results: During biomechanical testing, all of specimens survived 2

loading blocks (250 cycles of 10–100N, 250 cycles of 10–200N).

Repairs survived mean of 838 cycles (range 509–1000), what is

parallel with approximately 300 N resistance. All 11 patients were

able to walk on tiptoe and were able to return to their previous

physical activity. One of the patient was professional handball player,

and she returned to play on an elite level after 9 months. Mean ATRS

score was 74 ( ± 17), mean pain level according to VAS score was 2 (

± 1.8). The maximum calf circumference of the operated limb was

slightly decreased, but the difference was not significant. The results

of functional tiptoe test indicate a permanent significant reduction in

endurance capacity of the calf muscles in the operated limb. The

results of functional one leg jump test and isokinetic tests indicate a

good recovery of muscle strength of the lower leg muscles. We did

not observe wound healing problems or problems with implants. Four

patients developed a tendinopathy of the opposite Achilles tendon.

Conclusions: The results of the biomechanical tests show that the

reconstruction technique is able to resist a mean of 838 loading

cycles.

1-year clinical results of our new minimal invasive technique for

neglected Achilles tendon rupture are encouraging. Patients returned

to their normal physical activity, including professional sport in 1

case.

FP15-1117

Immediate effects of photobiomodulation therapy on achilles
tendon structural and viscoelastic properties
Corrigan, P.*1; Cortes, D. H.2; Grävare Silbernagel, Karin 3

1University of Delaware, Dept. of Physical Therapy, Newark, DE,

United States; 2Penn State University, Mechanical and Nuclear

Engineering, State College, PA, United States; 3Department of

Physical Therapy, University of Delaware, Newark, United States

Objectives: The objective of this study was to evaluate the immediate

effects of photobiomodulation therapy on tendon morphology and

viscoelastic properties in participants with healthy and tendinotic

Achilles tendons.

Methods: 20 healthy subjects were enrolled after a clinical exami-

nation and ultrasound screening was performed to ensure that both

tendons were healthy. Blinded subjects received an active photo-

biomodulation treatment following an established protocol to one side

(Laser) and a sham treatment to the other side (Sham). Side and order

of treatment were randomized. Average tendon thickness, cross-sec-

tional area (CSA), shear modulus, and viscosity were quantified using

ultrasound imaging and continuous shear wave elastography within

the midportion of the Achilles tendon. These procedures were per-

formed on both sides before, immediately post, 2 h post, and 4 h post

treatment.

To describe the effect of photobiomodulation therapy on tendinotic

tendons, 12 subjects with ultrasound-confirmed Achilles tendinosis

were enrolled. All experimental procedures remained identical,

except the treatment was delivered to the side of the greatest

tendinosis.

Changes in tendon morphology and viscoelastic properties

between laser and sham treatments and the four time points were

analyzed with 2x4 repeated-measures ANOVA. The difference

between baseline and each post-treatment time point was compared

against the minimal detectible change (MDC(95%)) for each variable.

MDC95% was determined from baseline and immediate post data on

the sham side for the healthy cohort.

Results: In the healthy cohort, there was no significant main effect of

treatment side (p = 0.11–0.93; gPartial
2 = 0.01–0.13) or time (p =

0.38–0.92; gPartial
2 = 0.01–0.05) and no significant treatment by time

interaction effect (p = 0.27–0.92; gPartial
2 = 0.01–0.07) for all vari-

ables. Additionally, there were no changes in morphology or

viscoelastic properties greater than the MDC(95%).

In the tendinotic cohort, there was a significant main effect of treat-

ment side (p = 0.001–0.01; gPartial
2 = 0.45–0.63) for thickness and

CSA, but not for viscoelastic properties (p = 0.70–0.72; gPartial
2 =

0.01). There was no significant main effect of time (p = 0.13–0.97;

gPartial
2 = 0.01–0.16) or treatment by time interaction effect (p =

0.32–0.73; gPartial
2 = 0.04–0.10) for all variables. Changes on the laser

side greater than MDC95% included reductions in shear modulus (4 h)

and reductions in CSA (immediately, 2 h, and 4 h). On the sham side,

no changes occurred in viscoelastic properties, but there were

reductions in CSA (4 h) and thickness (2 and 4 h) greater than the

MDC95%.

Conclusions: Our findings suggest that a single treatment does not

have immediate effects on morphology or viscoelastic properties in

healthy Achilles tendons. However, greater changes are seen in

subjects with Achilles tendinosis. This suggests that photobiomodu-

lation therapy may have greater effects when applied to degenerative

tendon.

FP15-1207
Functional results following the treatment of Achilles

tendinopathic tears—a comparative prospective study of two
surgical options
Prejbeanu, R.*1; Haragus, H.2; Balanescu, A.2; Mioc, M.2; Deleanu,

B.2

1University of Medicine and Pharmacy v. Babes, Timisoara,

Romania; 2University of Medicine and Pharmacy Victor Babes,

Emergency Clinical County Hospital, Timisoara, Romania

Objectives: The aim of our study was to determine if the plantaris

longus augmentation technique yields better functional results com-

pared to a normal head-to-head Krachow suture of chronic Achilles

tendinopathic tears by using the VISA-A questionnaire.
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Methods: We performed a prospective study aimed at measuring the

functional results of the two operating techniques. Our patients were

divided into two lots depending on the performed surgical proce-

dure—Plantaris longus augmentation (PLA) and head-to-head

Krachow suture (HTH). All the patients were operated by the same

surgeon, were immobilized in a plaster splint for the same amount of

time, and followed the same rehabilitation protocol. The surgical

procedures were performed by a standard longitudinal postero-medial

approach. The patients were evaluated with the VISA-A questionnaire

before surgery and 6 and 12 months post-operatively.

Results: Our PLA group had 19 (17 male, 2 female) patients and our

HTH group had 17 (16 male, 1 female) patients. The mean preop-

erative VISA-A values were 46 (41–52) for the PLA group and 45

(41–49) for the HTH group. The postoperative values were 82

(78–86) for PLA group respective 76(74–81) after 6 months and 85

(79–88) for PLA group respective 81 (76–85) after 12 months. We

encountered 1 re-rupture in the HTH group, which we than re-oper-

ated with the PLA technique. The mean operating time was 85 min

for the PLA group and 63 min for the HTH group. We had 1 case of

postoperative wound infection in the PLA group which we treated

with antibiotics, local debridement and wound closure.

Conclusions: Even though our lot is small we could observe that the

patients operated with the PLA technique showed more improvement

at both of our follow-up visits, thus demonstrating that better func-

tional results can be achieved with it. Our study is a work in progress,

we are still enrolling patients so that we can obtain a better statistical

significance for our hypothesis.

FP15-1941
Prospective, randomized trial evaluating outcomes

of reconstruction of complete achilles tendon rupture
with and without Msc with a minimum of 1 year follow-up
Zdanowicz, Urszula*1; Smigielski, R.2; Drwiega, M.2; Rosinska,

Agnieszka2; Syrek, Magdalena 2

1Carolina Medical Center, Orthopaedic and Sport Traumatology,

Warsaw, Poland; 2Carolina Medical Center, Orthopaedics, Warsaw,

Poland

Objectives: The objective of that study was to compare outcomes of

acute repair of complete rupture of Achilles tendon with and without

use of autologous fat-derrived mesynchemal stem cells, at a minimum

of 1 year follow-up.

Methods: 60 patients (with no previous problems with Achilles

tendon, age 18–50 y.o., and with no chronic disease) with acute,

complete achilles tendon rupture were randomized into two groups. In

group one they underwent anatomical reconstruction of Achilles

tendon. In second group we first retrieved fat tissue, send it to tissue

bank, where MSc were isolated and a couple of hours later the patient

underwent anatomical surgical reconstruction of Achilles tendon with

injection of autologous Msc simultaninesly. All patients were oper-

ated by two senior surgeons. All patients had the same postoperative

rehabilitation protocol and all were monitored with 8 US and 8 MRI

during the first year. Clinical and radiological outcome was com-

pared. We also monitored other factors associated with healing, like

smoking, UA level.

Results: Clinical and radiological outcome was compared, especially

in terms of speed and quality of healing, adhesions formation, pain

score, heel raise test and biomechanical evaluation at 3, 6 and 12

months postop. We also monitored other factors associated with

healing, like smoking and UA level.

Conclusions: Use of MSc with Achilles tendon reconstruction may

improve healing, however in certain patients may induce greater

adhesion formation, which may impair final outcome.

Meniscus repair

FP16-261

Comparison of outcomes after meniscal repair: absorbable
versus non-absorbable suture
Choi, N.-H.*1; Jung, Y.-H.2; Kim, B.-Y.3; Oh, W.-K.4

1Eulji Medical Center, Orthopaedic Surgery, Seoul, Korea, Republic

of (South Korea); 2Daejin Medical Center, Seong-Nam, Korea,

Republic of (South Korea); 3Mokpo Christian Hospital, Mokpo,

Korea, Republic of (South Korea); 4Eulji University, Orthopaedic

Surgery, Seoul, Korea, Republic of (South Korea)

Objectives: There was ver rare report to compare clinical and radi-

ologic outcomes between absorbable and non- absorbable suture

during arthroscopic inside-out meniscus repair. Therefore, the pur-

pose of this retrospective study is to compare the clinical and

radiological outcomes after arthroscopic inside-out meniscus repair

using absorbable and non- absorbable suture.

Methods: Between June 2008 and November 2013, 55 patients with a

mean age of 28.6 years (range 14–54 years) underwent inside-out

meniscus repair concomitantly with hamstring ACL reconstructions.

Inside-out meniscus repairs were performed with absorbable suture in

29 patients and with non-absorbable suture in 26 patients. Patients

with tears within the red-red or red-white zones of the posterior horn

and body of the medial or lateral meniscus and ACL tears were

included in this study. Patients with tears located in anterior horn,

concomitant use of all-inside fixation device, additional ligament

injury, tears in white-white zone, or repeat trauma after surgery were

excluded from this study. At final follow-up, all patients were eval-

uated to determine whether they Follow-up magnetic resonance

imaging (MRI) scans were obtained postoperatively for all patients to

evaluate meniscal healing.

Results: The demographic characteristics of the 2 groups showed no

significant differences between 2 groups. The mean follow-up period

was 35.5 months (range 24–90 months) in the absorbable suture group

and 36 months (range 24–72 months) in the non-absorbable suture

group. Postoperative functional evaluation and knee stability showed

no significant difference between 2 groups. Mean time at postopera-

tive MRI follow-up were 6.1 months, and follow-up MRI showed that

18 menisci (62.1%) were healed, 6 menisci (20.7%) were partially

healed, and 5 menisci (17.2%) were not healed in the absorbable

suture material group. In the non-absorbable suture material group, 18

menisci (69.2%) were healed, 6 menisci (23.1%) were partially

healed, and 2 menisci (7.7%) were not healed. Follow-up MRI

showed no significant difference between 2 groups (P = .661).

Conclusions: Meniscal repair using either absorbable or non-ab-

sorbable suture materials showed satisfactory results in patients with

concominant autogenous hamstring ACL reconstruction. There was

no statistically significant difference in meniscal healing evaluated by

MRI and functional outcomes between the two suture meterials.

FP16-876

Prevalence and risk factors for meniscal cyst due to meniscal
repair
Nishino, K.*1; Hashimoto, Y.1; Nishida, Y.1; Terai, S.1; Yamasaki, S.2;

Nakamura, H.1

1Osaka City University Graduate School of Medicine, Orthopedic

Surgery, Osaka, Japan; 2Osaka City General Hospital, Orthopaedic

Surgery, Osaka, Japan

Objectives: Meniscal cyst formation due to meniscal repair is rare

complication. There are several case reports about cyst formation,

showing meniscal cyst tended to occur in medial meniscus and after

all-inside repair with anchors. However, no established reports that

analyzed the factors affecting cyst formation. The purpose of this
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study is to investigate the prevalence of the meniscal cyst due to

arthroscopic meniscus repair using MRI and the risk factors of cyst

formation.

Methods: Between October, 2008 and December, 2014, 102 menisci

of 96 knees treated by arthroscopic meniscal repair with all-inside

technique (using suture anchor) and/or inside-out technique were

retrospectively investigated. The mean follow-up period was 3.8 years

(range 2–8 years). The mean age was 21.0 years (range 6–53 years). A

meniscal cyst was diagnosed as a mass of more than 5 mm in size on

both sagittal and coronal T2 fat-suppressed MRI images. Enrolled

menisci were divided into three groups based on repair methods (30

cases in all-inside technique, 60 in inside-out technique, and 12 in

combination of both techniques). The prevalence of meniscal cyst

formation for each group and the risk factors for cyst formation were

analyzed.

ANOVA with post hoc Student t test was used for continuous vari-

ables (age, preoperative and postoperative Lysholm score, and suture

number). The chi-square test was used for categorical variables (sex,

location of meniscal tear, discoid lateral meniscus (DLM), con-

comitant anterior cruciate ligament tear, and cyst occurrence).

Multivariable logistic regression was used to identify demographic

and clinical factors associated with cyst formation.

Results: Fifty-three menisci were treated with ligament reconstruc-

tion surgery, 49 menisci were treated only by meniscal repair surgery.

47 of 49 menisci repaired alone were due to DLM. The overall

meniscal cyst formation was 14 cases (13.7%). The prevalence of

meniscal cyst formation was significantly greater in all-inside group

(12/30, 40%) than that in inside-out group (1/60, 1.7%) and that in

combined group (1/12, 8.3%) (p\ 0.001). Two cases with symp-

tomatic cysts needed removal of the cysts via open excision. Both of

them were in all-inside group and cysts were encasing the anchors.

Lysholm score was significantly improved in each group. There was

no significant difference among three groups in postoperative score.

Medial meniscus tear (odds ratio [OR] = 6.92) and all-inside suture

anchor alone (OR = 15.03) increased the risk of the cyst formation

statistically.

Conclusions: The prevalence of meniscal cyst formation after

arthroscopic meniscal repair was 13.7%. Medial meniscus tear and

use of all-inside device increased the risk of the cyst formation.

FP16-975
Survivorship analysis and clinical outcomes of transtibial pullout

repair for medial meniscus posterior root tears: a 5- to 10- year
follow-up study
Chung, K. S.*1; Ha, J. K.2; Ra, H. J.3; Noh, J. M.4; Lee, D. W.4; Kim,

J. G.4

1Hanil General Hospital, Department of Orthopaedic Surgery, Seoul,

Korea, Republic of (South Korea); 2Department of Orthopaedic

Surgery, Seoul Paik Hospital of Inje University, Seoul, Korea,

Republic of (South Korea); 3Department of Orthopedic Surgery,

Gangneung Asan Hospital, College of Medicine, Ulsan University,

Gangneung, Korea, Republic of (South Korea); 4Orthopaedic

Surgery, Konkuk University Medical Center, Seoul, Korea, Republic

of (South Korea)

Objectives: This retrospective study investigated the clinical out-

comes and mid- to long-term survival rates in patients undergoing

transtibial pullout repair of medial meniscus posterior root tears

(MMPRTs) after a minimum follow-up of 5 years.

Methods: Between 2005 and 2011, patients with MMPRTs who had

been followed for at least 5 years after undergoing transtibial pullout

repair were recruited. Participants were identified using medical

records and information in a prospectively collected database. Clin-

ical outcomes were assessed based on a comparison of patient

preoperative Lysholm scores and their scores at the final follow-up.

A Kaplan-Meier survival analysis was used to investigate the survival

rates of repair procedures. Clinical failures were defined as cases

requiring conversion to total knee arthroplasty (TKA) or having final

Lysholm score less than 65 or less than their preoperative scores.

Results: Overall, 91 patients (mean age, 58.7 ± 9.7 years) were

included: the mean follow-up duration was 84.8 ± 13.8 months.

Among these patients, the mean Lysholm score improved signifi-

cantly from 51.8 ± 7.9 preoperatively to 83.0 ± 11.1 at the final

follow-up (P\ .001). Overall, 4 patients failed due to conversion to

TKA (n = 1) or having final Lysholm scores less than 65 or less than

the preoperative scores (n = 3). The overall Kaplan-Meier probabil-

ities of survival after repair were 99% at 5 years, 98% at 6 years, 95%

at 7 years, and 92% at 8 years.

Conclusions: Among patients with MMPRTs, transtibial pullout

repair demonstrated a high clinical survival rate and the patients

demonstrated clinical improvement, based on mid- and long-term

follow-up examinations.

FP16-1063
Pullout fixation for medial meniscus posterior root tears: does age

really matter?
Chung, K. S.*1; Ha, J. K.2; Ra, H. J.3; Lee, D. W.4; Kim, J. G.4

1Hanil General Hospital, Department of Orthopaedic Surgery, Seoul,

Korea, Republic of (South Korea); 2Department of Orthopaedic

Surgery, Seoul Paik Hospital of Inje University, Seoul, Korea,

Republic of (South Korea); 3Department of Orthopedic Surgery,

Gangneung Asan Hospital, College of Medicine, Ulsan University,

Gangneung, Korea, Republic of (South Korea); 4Orthopaedic

Surgery, Konkuk University Medical Center, Seoul, Korea, Republic

of (South Korea)

Objectives: Pullout fixation for medial meniscus posterior root tears

(MMPRTs) can be performed in middle aged patients to prevent

progressive arthritic change. There have been no studies to investigate

mid-term outcomes in the elderly patients. This retrospective study

compared clinical and radiological outcomes between older and

younger populations after pullout fixation for medial meniscus pos-

terior root tears (MMPRTs).

Methods: Patients who underwent MMPRT pullout fixation and who

were followed for more than 5 years were recruited. Patients were

categorized into two groups based on age: group A (younger age, B

60 years) and group B (older age,[ 60 years). Clinical assessments,

including the Lysholm and International Knee Documentation Com-

mittee (IKDC) score and radiographic arthrosis results, including the

Kellgren-Lawrence (K-L, 0/1/2/3/4) grade and medial joint space

(mm) were evaluated preoperatively and at final follow-up. The

preoperative results were compared with the final results in each

group, and the final results were compared between groups. In addi-

tion, the outcomes of an elderly subgroup (C 65 years, group C) were

compared with those of group A.

Results: Overall, 47 patients (group A, 25 patients; group B, 22

patients) were recruited and their mean follow-up duration was 70.9

months. The Lysholm score (group A, 53.0 ± 9.1–86.0 ± 12.1, P\
.001; group B, 51.1 ± 7.1–82.9 ± 9.7, P\ .001) and IKDC score

(group A, 41.2 ± 7.4–75.7 ± 11.9, P\ .001; group B, 39.4 ±

6.5–72.6 ± 8.3, P\ .001) improved significantly. The joint space

width (group A, 4.7 ± 1.1–3.9 ± 1.1, P\ .001; group B, 4.7 ±

0.9–3.8 ± 0.9, P\ .001) and K-L grade (group A, 3/17/5/0/0–0/7/11/

7/0, P\ .001; group B, 2/14/6/0/0–0/3/14/5/0, P\ .001) worsened

significantly. However, no significant difference among different age

groups was observed in final outcomes, including Lysholm score (P =

.193), IKDC score (P = .224), K-L arthritis grade (P = .363), and

medial joint space narrowing (P = .731). In subgroup analysis (group

C), the Lysholm score (51.7 ± 6.9–80.5 ± 9.7, P\ .001) and IKDC

score (38.4 ± 4.6–70.3 ± 8.2, P\ .001) improved significantly. The
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joint space width (4.8 ± 0.9–3.8 ± 1.1) and K-L grade (0/9/1/0/0–0/2/

6/2/0, P\ .001) worsened significantly. However, there was no sig-

nificant difference between group A and group C in final outcomes,

including Lysholm score (P = .164), IKDC score (P = .159), K-L

arthritis grade (P = .705), and medial joint space narrowing (P = .524).

Conclusions: Following pullout fixation for MMPRTs, elderly

patients showed outcomes comparable to those in younger patients in

terms of progression of arthrosis and clinical scores. Thus, advanced

age may not be an absolute contraindication and fixation can be

applicable in elderly patients without significant arthritis.

FP16-1124
Meniscal repair failure risk and functional outcomes at 5- years:

does level of competition, sport activity, and age matter?
Kim, W.*1; Everhart, J.2; Poland, Sarah2; Magnussen, R.2; Flanigan,

D.2

1Ohio State University Wexner Medical Center, Jameson Crane

Sports Medicine Institute, Columbus, United States; 2Ohio State

University Wexner Medical Center, Jameson Crane Sports Medicine

Institute, Columbus, United States

Objectives: Meniscus repair is a popular surgical option for tears

amenable to repair. Currently, no conclusive evidence evaluates

competition level, type of sporting activity (cutting/pivoting), and age

as risk factors for meniscal repair failure and in post-operative

functional outcomes. The purpose of this study is to examine meniscal

failure rates and subsequent post-operative knee function with respect

to level of competition, type of sport (cutting/pivoting), and age.

Methods: A total of 338 patients from a single surgeon with average

5-year follow-up were evaluated. 86 patients were competitive ath-

letes, 216 were recreational athletes, and 36 were sedentary. 250

athletes were involved in cutting/pivoting sports and 88 were

involved in non-cutting/pivoting sports. 276 patients were age\ 40

(mean 24.1, SD 6.4) and 62 were age [ 40 (mean 46.8, SD 5.4).

Repair failure was defined as meniscectomy, repeat meniscus repair,

or TKA. Logistic regression analysis was used to determine failure

risk while controlling for potential confounding variables including

weight, sex, ACL status, number of implants utilized, tear pattern, and

chondral status at time of repair. Patient-reported outcomes were

recorded using KOOS-Sport/Recreation and IKDC scores.

Results: The overall risk of meniscus repair failure was 12.7%.

Failure risk was 11.6% for competitive, 14.5% for recreational, and

25.7% for sedentary athletes. The failure risk was 11.7% for cutting/

pivoting athletes and 20.2% for non- cutting athletes. The failure risk

was 12.6% among those age\ 40 and 13.8% for age [ 40. After

adjusting for confounding variables, competitive athletes had similar

repair failure risk as recreational or sedentary patients (adjusted OR

1.09, 95% CI 0.48, 2.6; p = 0.84). Cutting/pivoting athletes had

similar repair failure risk as non-cutting/pivoting athletes (adjusted

OR 1.54, 95% CI 0.71, 3.30; p = 0.27). Age[40 was not associated

with increased failure risk (adjusted OR 0.86, 95% CI 0.25, 2.46; p =

0.79). Competitive and recreational athletes had significantly higher

post-operative KOOS (Mean 66.1, SE 5.5) and IKDC (Mean 73.6, SE

6.5) scores than sedentary patients (KOOS mean 34.9, SE 8.7;

p\ 0.001; IKDC mean 54.1, SE 5.6; p\ 0.001). Cutting/pivoting

athletes had similar post-operative KOOS (Mean 50.9, SE 6.9) and

IKDC scores (Mean 64.4, SE 4.5) as non-cutting/pivoting athletes

(KOOS mean 50.1, SE 6.2, p = 0.90; IKDC mean 63.3, SE 4.0, p =

0.78). Age\ 40 had a trend toward higher IKDC and KOOS scores

post-operatively compared to age[40 (Mean IKDC 66.9, SE 3.6 vs.

Mean IKDC 60.7, SE 5.0; p = 0.19; Mean KOOS 56.3, SE 5.7 vs.

Mean KOOS 44.7, SE 7.8; p = 0.12).

Conclusions: Level of competition, type of sport, and age were not

associated with an increased risk of meniscal repair failure at 5-year

follow-up. Competitive and recreational athletes demonstrate

significantly better patient-reported outcomes after meniscal repair.

Type of sport and age did not significantly impact post-operative

patient-reported outcomes.

FP16-1184

Degenerative meniscus lesions succesfully treated
with arthroscopic collagen matrix wrapping and bone marrow

blood injection. A five year clinical follow-up results
Piontek, T.*1; Ciemniewska-Gorzela, Kinga2; Slomczykowski, M.3;

Bakowski, P.4

1Medical University of Poznan, Rehasport Clinic, Poznan, Poland;
2Rehasport Clinic, Poznan, Poland; 3Geistlich Pharma AG, Wolhusen,

Switzerland; 4Rehasport Clinic, Department of Pediatric Orthopedics

and Traumatology, Poznan, Poland

Objectives: ESSKA Meniscus Consensus Project, which was pre-

sented in 2016 proposed arthroscopic partial meniscectomy (APM)

after 3 months nonsurgical treatment and persistent pain and/or

mechanical symptoms related to a degenerative meniscus lesions

(DML) with normal X-rays but an abnormal MRI. Patients treated

with APM for DML present a higher risk for symptomatic knee

osteoarthritis compared to patients with normal knee (healthy

subjects).

To determine if is there a place for arthroscopic collagen matrix

wrapping and bone marrow blood injection (AMMR) for OA knees?

Methods: Five year follow up period was achieved in 53, 6 patients

had been lost to follow up. There were no patients required knee

replacement after AMMR procedure and 2 patients underwent partial

meniscectomy in first year follow up. At the last follow up there were

13 cases with isolated DML (according to the 2016 ESSKA meniscus

consensus criteria—a degenerative meniscus lesion was defined as a

lesion occurring without any history of significant acute trauma in a

patient older than 35 years with MRI characteristic changes) and all

were included to the study. All patients had been assessed preoper-

atively, 24 and 60 months postoperatively with: IKDC 2000

subjective score, IKDC 2000 clinical evaluation score, Lysholm score

and Barret clinical criteria of meniscal healing. All patients in the

study had been assessed with MRI 6, 24, 60 months postoperatively.

Images were scored with respect to modified WORMS criteria for

OA. The medial meniscus extrusion and medial tibial osteofites were

measured.

Results: The statistically significant improvement in IKDC 2000

clinical assessment and in IKDC 2000 subjective and Lysholm scores

between preoperative (D; 39.52; 60.44) and the 2-year follow-up time

points (A; 83.04; 87.61) were observed (p = 0.001). The results were

even better after 5 years (A; 87.98; 90.94; p = 0.03). Barret criteria

demonstrated an improved clinical outcomes between pre- and post-

operative values. MRI in 5 year follow up revealed a non-homoge-

neous signal without meniscal tear in 76% of the operated menisci

and homogenous in 14%. WORMS score was 8.18 in 6 months follow

up and 12.08 in 2 year, and 14.95 in 5 year; there were statisticly

significant differences between 6 month and 2 year obserwation (p =

0.03) and no significant differences between 2 and 5 years obserwa-

tion (p = 0.25) The MRI data did not correlate with clinical and

subjective scores results.

Conclusions: AMMR technique allow patients to acheve good clin-

ical results 2 years after sugery and keep it on the verry good level for

5 years.

The propoused technique could stabilised OA changes in the same

level from 2 to 5 year.

AMMR technique could have an important place in the DML

treatment algorithm to save the meniscus. We need randomised

controlled test in this subject.
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Short-term results of release, reduction and repair of medial

meniscus extrusion with posterior root tear
Aboelnour, M.*1; Elganiny, A.2; Elsallab, R.2

1Mansoura University, Mansoura, Egypt; 2Mansoura university,

Orthopedic department, Mansoura, Egypt

Objectives: Medial meniscus posterior root tear (MMPRT) is

equivalent to total loss of meniscal function, with rapid progression of

degeneration of the medial compartment. After tear meniscal extru-

sion (MEx) occurs and is evident on MRI; MEx makes repair more

difficult and put unnecessary tension on the repair site and meniscal

tissue.

Hypothesis: Release of medial meniscus and reduction MEx, fol-

lowed by double tunnel repair of the medial meniscus root would

improve the patient symptoms and improves knee function.

Methods: Methods: Patients with MMPRT with meniscal extrusion

more than 5 mm documented on perioperative MRI were included.

All patients with varus malalignment or more than grade II

osteoarthritis (OA) on standing X-rays or more than grade II meniscus

degeneration on MRI were excluded from the study.

After confirmed diagnosis by arthroscopic examination, pie-crusting

technique for the medial collateral ligament was done. Arthroscopic

peripheral release of the medial meniscus was carried out to allow

reduction of the MM root to its anatomical insertion, then 2 mattress

high tensile sutures were passed in the posterior root using suture

lasso. 2 tunnels were drilled from the anteromedial aspect of the tibia

to exit on the insertion of the MMPR and the sutures were tied over a

bony bridge. After which outside in repair of the peripheral attach-

ment of the MM was done. The knee was kept in knee immobilizer

with partial weight bearing for 3 weeks. Lysholm score the Tegner

activity scale, IKDC subjective score and Tapper and Hoover grading

system were used to assess all patients preoperatively and at final

follow up.

For comparisons of normally distributed continuous variables, an

independent t test was used. Nonparametric methods were used for

comparisons among groups for the Lysholm score, the Tegner activity

scale.

Results: Results: 47 patients were included in this study. Mean age

was 39 ± 5. The average body mass index of patients was 28.4. The

mean follow up was 37 ± 2 month. The Lysholm score improved

from 48 ± 3 preoperatively to 88 ± 3 at the final follow up. The

IKDC score improved from 56 ± 5 preoperatively to 87 ± 3 at the

final follow up. According to Tapper and Hoover grading system 28

patients 56% were excellent, 13 patients 27% were good and 6

patients 12% were fair and poor.

Conclusions: Conclusion: Release reduction and repair of MMPRT is

associated with improved knee function on short term.

Ankle instability

FP17-287

Augmentation versus MBG for chronic ankle instability: a 5-year
RCT
Porter, M.*1; Shadbolt, B.2; Ye, X.2

1Canberra Orthopaedics and Sports Medicine, Barton Private

Hospital, Canberra, Australia; 2The Canberra Hospital, Canberra,

Australia

Objectives: 25% of patients may develop chronical lateral ligament

(LCL) instability following an ‘‘ankle sprain’’. There is little scientific

research comparing the various surgical techniques available for this

condition, especially long-term functional outcome. ‘Anatomic’ pro-

cedures such as the modified Brostrom-Gould (MBG) remain the

treatment of choice, on the basis of relative simplicity and safety.

However, it may not be suitable for all patients, such as those with

long- standing instability, large body mass, high physical demand and

those with generalized ligamentous laxity. Augmentation of a repair,

using a polyethylene terephthalate ligament is an alternative. Our goal

was to compare the longer term outcomes of these two surgical

techniques using a randomised controlled trial (RCT) in patients with

LCL instability.

Methods: Physically active patients with ruptures of both the anterior

talofibular (ATFL) and calcaneofibular (CFL) ligaments, who satis-

fied the inclusion criteria were randomized to undergo the ligament

augmentation (LA) or MBG procedures. All patients followed similar

post-operative rehabilitation protocol and were followed prospec-

tively. Patients completed the foot and ankle outcome score (FAOS)

before surgery, and again at 1, 2 and 5-years post-surgery. The

occurrence of any complications, including recurrent instability, was

recorded. Statistical analysis was performed using generalized linear

models with multivariate tests, (p\ 0.05).

Results: At final review, the data was complete for 21 patients in the

LA group (male:female = 11:10) and 20 patients in the MBG group

(male:female = 10:10). The mean ages were similar in the two groups,

26.1 years (standard deviation (SD) 8.5) in the LA group, and 24.0

years (SD 7.1) in the MBG group. In the LA group the total scores

increased between baseline, 66.9 (SD 3.9), and 1 year, 92.4 (SD 2.5),

and this was maintained at 2 years, 94.0 (SD 3.0), and 5 years 93.9

(SD 4.1), p\ 0.001. In the MBG group the total scores showed

similar improvement over time, 62.2 (SD 3.5), 78.3 (SD 3.4), 78.0

(SD 5.2) and 75.2 (SD 6.0), respectively, p\ 0.001, but there was

less improvement between baseline and follow-up scores, than that

seen in the LA group, at each time interval, p\ 0.05. Findings were

similar for the subscales within the FAOS. Two patients in the MBG

group experienced recurrent LCL instability, while there were no

recurrences in the LA group. One patient in the LA group required

removal of the fibular fixation. 2 patients were lost to follow up in the

LA group, 1 in the MBG group, and their data was not included in the

analysis.

Conclusions: In physically active patients with ruptures of both the

ATFL and CFLs, the ligament augmentation procedure resulted in a

better outcome than the MBG at 1-year post surgery, and the differ-

ence was greater at 5-years post-surgery, with regard to symptoms,

daily living activity, sport, quality of life and total FAOS scores. The

LA is a safe and effective procedure for LCL instability, with better

outcome than the MBG at 5-years post-surgery.

FP17-515
Reliability and validity of preoperative MRI for surgical decision

making in the chronic lateral ankle instability
Morvan, A.*1; Klouche, Shahnaz2; Thès, A.1; Hardy, P.1; Bauer, T.3

1Hôpitaux Universitaires Paris Ile de France Ouest, AP-HP, Boulogne

Billancourt, France; 2Clinique du Sport, Institut de l’Appareil

Locomoteur Nollet, Paris, France; 3AMBROISE PARE university

HOSPITAL, WEST PARIS UNIVERSITY, Boulogne, France

Objectives: The anterior talofibular ligament (ATFL) is the most

frequently affected ligament in chronic lateral ankle instability. When

surgery is indicated, the choice of technique is performed intraoper-

atively according to the arthroscopic aspect of the residual ATFL. In

our department, the technique used is either the arthroscopic Bros-

trom-Gould procedure repair if the ligament is thickened/disinserted

or an anatomical reconstruction with autograft if ATFL is absent/thin.

The purpose of this study was to assess the reliability and validity of

preoperative MRI for surgical decision making in chronic lateral

ankle instability.

Methods: This single-center prospective study included all patients

who underwent an arthroscopic ankle stabilization between 2013 and

2016. The study complied with the recommendations of the group
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STARD. Preoperative MRI evaluation of ATFL was performed in

axial T2-weighted images, twice, by 2 independent observers.

Arthroscopy assessment, used as the gold standard, was carried out by

a single senior surgeon. The primary endpoint was the ATFL aspect in

two categories: (1) thin or absent/(2) avulsed or thickened. The intra

and inter-observer agreement was assessed by the kappa coefficient

(k). The diagnostic performance parameters of preoperative MRI

were calculated.

Results: Twenty two patients were included in this study, 15 men/7

women, mean age 30.3 ± 9.5 years. An anatomical ligament repair

was performed in 14 patients (63.6%), and 8 patients (36.4%)

underwent a ligamentoplasty with a gracilis autograft. The intra-ob-

server reproducibility of MRI analysis was substantial (k = 0.75 and

0.68) and inter-observer reproducibility was moderate (k = 0.55) to

almost perfect (k = 0.87). In comparison with arthroscopy, the

agreement was substantial and significant (k = 0.70 and 0.80).

Diagnostic performance parameters of preoperative MRI were good:

sensitivity:85.7–87.5%, specificity:86.7–92.9%, and percentage of

patients correctly classified 86.4–90.9%.

Conclusions: Preoperative MRI is a reliable and valid decision

making tool for the choice of surgical stabilization technique in

patients with chronic lateral ankle instability.

FP17-528

Potential prognostic factors associated with ankle sprains
and the development of ankle instability: a systematic review
Vuurberg, Gwendolyn*1; Altink, Nienke1; Blankevoort, L.2;

Kerkhoffs, G.1

1AMC, Amsterdam, Netherlands; 2Academic Medical Center,

Orthopaedic Research Center Amsterdam, Amsterdam, Netherlands

Objectives: Due to its high incidence it is essential to understand the

underlying causes, factors and mechanisms increasing the risk at a

lateral ankle sprain (LAS) and chronic ankle instability (CAI). These

prognostic factors may be used to determine the most effective

treatment strategy for both LAS and CAI, and to prevent the devel-

opment of CAI after an initial LAS. In addition better treatment

decisions may be made for people at risk of CAI.

The purpose of this review is to provide an overview of factors that

have been described as potentially prognostic on sustaining an initial

LAS, and the progression from an initial sprain to CAI by means of a

systematic search of literature and meta-analyses with the objective to

outline prognostic factors that may be target of both treatment and

prevention strategies for ankle sprainers and patients who suffer from

or are at risk of CAI.

Methods: A search was performed in the databases Pubmed, Embase,

Medline, Cochrane and PEDro to identify all articles published until

September 2017 that described factors with any prognostic value on

LAS, CAI, or the progression from acute to chronic lateral ankle

instability. These studies were screened by two researchers individ-

ually for relevance in relation to the research question. All included

studies were categorized (e.g. patient characteristics, neuromuscular

control, biomechanics, bone geometry and external factors) and if

more than two studies were included per variable, a meta-analysis was

performed to assess the data.

Results: The search identified a total of 3889 potentially relevant

studies. After duplicate removal, screening and full text assessment

92 articles were included. Concerning patient characteristics, com-

pared to healthy controls, the meta analyses showed injured patients

were younger co (MD: - 0.44 years (- 0.88, - 0.00)), specifically

CAI patients weighed heavier (2.5kilograms (1.38, 3.61)) and ankle

sprainers and injured patients had a greater BMI (subsequently MD

0.56 (0.14, 0.98); MD 0.55 (0.20. 0.91)). No differences was found for

patient height. Concerning neuromuscular control no differences were

found between injured and healthy controls for balance, coordination

range of motion or stability as measured by time to stabilization. For

biomechanics CAI patients showed greater anterior laxity (MD

1.82millimeters (0.83, 2.81)). Another factor studied on its potential

prognostic value was the fibular position in relation to the tibia, for

which we found no difference between CAI patients and healthy

controls.

Conclusions: Especially the patient characteristics such as age,

weight and BMI seem to be related to an ankle sprain and CAI. An

additional factor that may contribute to the progression to CAI after

an intitial sprain is anterior ankle laxity. To ensure a causal rela-

tionship more prospective studies with a feasible number of study

patients are required.

FP17-902
Clinical results of all-arthroscopic anatomical reconstruction

of lateral ankle ligaments
Odagiri, H.*1; Guillo, S.2; Takao, M.3

1Hotakubo Orthopedic Hospital, Kumamoto, Japan; 2Centre du pied

de la clinique du sport, Bordeaux-Mérignac, France; 3Teikyo

University, Orthopaedic Surgery, Tokyo, Japan

Objectives: Lateral ankle sprain is a very common injury, patients are

mainly successfully treated conservatively. However, approximately

10% of will go on to develop chronic lateral ankle instability (CLAI).

CLAI leads to repeated ankle sprains, articular cartilage injury and the

development of degenerative arthritis of the ankle. Therefore, they

need surgical intervention. There are many surgical techniques

reported for the treatment of CLAI. The commonest procedure is the

Broström repair, with good long-term overall results published.

However, not all patients will do well or maintain this in the long-

term, those with attenuated lateral ligaments, failed previous recon-

struction, high-level athletic activity, obesity or hypermobility may

have poor results from a Broström procedure. These patients require

an anatomical reconstruction using a graft. Anatomical reconstruction

of the lateral ankle ligaments has been reported, however there are

few reports of techniques performed by arthroscopy. We recently

reported an all-arthroscopic technique for anatomical reconstruction

of the anterior talofibular ligament (ATFL) and the calcaneofibular

ament (CFL) by gracilis graft. Therefore, the purpose of this study is

to assess the clinical results of this technique with a minimum of 2

years follow up.

Methods: We retrospectively reviewed 34 ankles from 34 patients

who had been surgically treated for CLAI with our technique and

followed up for more than 2 years,. The key points of our technique

are as follows: 1. Make the bone tunnels at the fibular, talar and

calcaneal attachments of the lateral ligaments. 2. Introduce the tendon

graft to each bone tunnel. 3. Fixation of the tendon graft in the fibular

bone tunnel with an endobutton and interference screws in the talus

and calcaneus. The results were assessed by the Karlsson-Peterson

Ankle Score (Karlsson) and American Orthopedics Foot, Ankle

Society Ankle Hindfoot Scale (AOFAS) and Ankle Activity Score.

Results: Of the patients, (67.6 %) played competitive or recreational

sports before the injury (Ankle Activity Score: 5.5 ± 3.0). At a mean

follow-up of 32.5 ± 5.1 months (range 24–43 months), the Karlsson

and AOFAS score improved significantly from 47.4 ± 11.5 and 57.8

± 12.0 preoperatively to 88.3 ± 9.9 and 94.7 ± 6.3 points postop-

eratively (P\ 0.01). After operation, they recovered same sports

activity level except 1 patients, who has ankle pain (Ankle Activity

Score 5.2 ± 2.9) (N.S.)

Conclusions: Our all-arthroscopic technique for anatomic recon-

struction for CLAI leads to good clinical results. Further studies need

to confirm the indications and superiority of this procedure.
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FP17-1319
Driving ability after conservative treatment of ankle ligament

ruptures—evaluation of brake response time
Jeske, H.-C.*1; Hirnsperger, C.2; Liebensteiner, M.3; Attal, R.4;

Rosenberger, R.1; Roth, T.1; Schlumberger, M.1; Koidl, C.1

1Medical university of Innsbruck, Departement of Trauma, Innsbruck,

Austria; 2Medical university of Innsbruck, Innsbruck, Austria;
3Medical University of Innsbruck, University Hospital for

Orthopaedics, Innsbruck, Austria; 4Departement for Trauma surgery,

Hospital of Feldkirch, Feldkirch, Austria

Objectives: Brake response time (BRT) is considered one of the most

important factors for driving safety. This study aims to evaluate how

much time is necessary to conservatively treat ankle sprain injuries in

order to regain sufficient BRT and therefore safely participate in

traffic. We also evaluated the American Orthopaedic Foot and Ankle

Society—Hindfoot Score (AOFAS-AHS) and defined a numerical

cut-off whereby patients can be considered to have a sufficient BRT.

Methods: In this prospective study, 30 patients with ligament injuries

of the right ankle (18 women, 12 men) and 30 healthy volunteers (19

women, 11 men) participated. BRT was assessed using a previously

published custom-made braking simulator device. We assessed BRT

two, four and six weeks after injury and evaluated AOFAS-AHS

scores simultaneously.

Distribution of data was determined by Kolomgorov-Smirnov anal-

ysis. The Wilcoxon-Test was used to assess level of significance.

Statistical significance was set at a 5% level. SPSS 24.0 software

(SPSS, Chicago, Illinois, USA) was used for all analyses.

Results: The healthy volunteers had an average BRT of 553.6 ± 97.9

(n = 30). This is faster than the legally prescribed requirements, which

vary from 700–1500 ms. Four weeks after injury the BRT was fast

enough for legal requirements 551.8 ± 137.3 ms and significantly (p

= 0.003) faster than BRT after two weeks (690.6 ± 137.3 ms). Four

weeks after injury there were no statistically significant differences

between the BRTs of healthy volunteers and post-injury patients. An

AOFAS-AHS Score of at least 80 points correlated with sufficient

BRT.

Conclusions: Four weeks after injury, patients generally have a

sufficient BRT to safely drive in traffic. Some patients can achieve

sufficient BRTs on an earlier stage. These patients and all patients

with sufficient BRTs correlate with an AOFAS- AHS score of 80

points or more. The AOFAS-AHS score is a sufficient screening tool

to evaluate which patients are ready to operate motor vehicles.

FP17-1649
Arthroscopic repair of ankle lateral ligaments by all-suture

anchors a safe alternative for classic open procedures
Sousa, D.*1; Nunes, J.1; Sousa, L.1; Ripoll, P. L.2; Montes, J.1;

Pereira, H.1

1Centro Hospitalar Póvoa de Varzim/Vila do Conde, Póvoa de

Varzim, Portugal; 2RIPOLL Y DE PRADO SPORT CLINIC MDS

360, Madrid, Spain

Objectives: Arthroscopic techniques have been increasingly used to

repair the lateral ligaments of the ankle as a viable alternative to

traditional open procedures. This study aims to evaluate the efficacy

of the all-inside arthroscopic ankle lateral ligaments repair by all-

suture anchors and to compare the clinical outcomes of two different

all-suture anchors: knot-tie or knotless.

Methods: Inclusion criteria included: sports-active patients, with

symptomatic chronic ankle instability, operated by arthroscopic

repair, with a minimum of 2 years of follow-up. Concomitant ankle

impingement was not considered as exclusion criteria. However those

with intra-articular pathology were excluded. Forty-nine patients (49

ankles) constituted the study cohort. Patients were divided into 2

groups: a regular knot-tie group (31 patients) and a knotless-anchor

group (18 patients). Clinical outcome evaluations were performed

preoperatively, at 3, 6, 12, and at 24 months postoperatively using the

American Orthopaedic Foot and Ankle Society (AOFAS) ankle-

hindfoot score, Foot and Ankle Outcome Score (FAOS), visual analog

scale (VAS) for pain, and Tegner activity level score.

Results: Mean AOFAS score and FAOS significantly improved from

70.9 and 82.4 points preoperatively to 95.3 and 95.0 points at the final

follow-up, respectively (p \ .001). The median preoperative VAS

pain score diminished from 3 to 1 (p \ .001). Preinjury Tegner

activity level was achieved in 83.3% patients; 16.7% had changed to

lower levels but were still active in less demanding sports. Patients

with concomitant anterior impingement had significantly worse

FAOS score than those without it (p\ .05). One patient from knot-tie

group had a superficial peroneal nerve neuropraxia which resolved

spontaneously at 6 months. One patient required surgery for knot

removal after 8 months of surgery. No implant-related complications

were registered on MRI. No significant differences in clinical out-

come were found between the 2 groups.

Conclusions: Arthroscopic lateral ligament repair by all-suture

anchors is an effective treatment method for ankle instability using

both the knot-tie and knotless anchors.

FP17-1680
Results and complications rate after arthroscopic lateral ligament

repair in chronic ankle instability
BATISTA, J.*1; Del vecchio, J.2; Antunez, G.1; Calvo, F.1; Maestu,

R.1

1CAJB, CABA, Argentina; 2Favaloro Foundation, Buenos Aires,

Argentina

Objectives: Ankle sprains and the sequela over the ligament complex

of the ankle are among the most common injuries in athletic activities.

Usually lateral ankle sprain evolves with excellent clinical recovery

with non surgical treatment, however, near about 35% present

symptoms of chronic ankle instability. New arthroscopic surgical

approachs have been described during the last 5 years to treat this

pathology. The objective of this study is to present the prospective

results and complications rate of treatment using the ‘‘all inside lateral

ligament repair through two portals’’

Methods: 86 patients were operated by by the senior author between

february 2012 and march 2017; 54 males and 32 females, and aged

from 16–51 years (mean 27 years).

All patients presented a history of more than three ankle sprains in the

last 2 years and presented positive anterior drawer and talar tilt test of

the ankle in the physical examination. MRI were performed in all

patients to evaluate intraarticular associated pathology.

Anterior ankle arthroscopy was perform in order to treat asociated

disease and then an ‘‘All inside’’ lateral ligament repair through two

portals (anteromedial and anterolateral) using an 4.5 mm anchor

knotless suture was performed.

Results: Clinical outcome evaluations were performed at a mean

follow up of 32 months. (R: 18–59).

Patients were functionally evaluated and overall results has been

shown by means of the American Orthopaedic Foot and Ankle

Society (AOFAS). Mean AOFAS scores improved from 63 points

(range 59–74) preoperatively to 95 points (range 73–100) at final

follow up.

No recurrences of ankle instability were found in the cases

presented.

A complication rate of 4.76% was presented (4 patients) 2

dehiscences of the AM portal, 1 fistula, and 1 anchor rupture. Neu-

rological complications were not reported.

Conclusions: Ligament repairs it is a reproductible technique, pre-

sents lower local morbidity than open or percutaneous procedures

with few complications with high clinical success rate, a relatively
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quick return to sports activities and may be considered valid for the

treatment of chronic ankle instability.. A high knowledge of the

anatomic landmarks should be essential to avoid iatrogenic injuries.

Cartilage

FP18-368

Mid-term clinical outcomes of atelocollagen-associated autologous
chondrocyte implantation for the repair of chondral defects

of the knee
Kaibara, T.*1; Kondo, E.2; Yabuuchi, K.1; Kameda, T.3; Onodera,

T.1; Iwasaki, N.1; Yasuda, K.4

1Hokkaido University Graduate School of Medicine, the Department

of Orthopaedic Surgery, Sapporo, Japan; 2Hokkaido University,

Graduate School of Medicine, Sapporo, Japan; 3Hokkaido University,

Sapporo, Japan; 4Hokkaido University Graduate School of Medicine,

Sports Medicine, Sapporo, Japan

Objectives: A number of treatment procedures have been developed

for chondral defects in the knee joint. Recently, matrix-induced

autologous chondrocyte implantation (ACI) that utilizes the collagen

matrix as a carrier has attracted attention. Atelocollagen-associated

ACI is applied new tissue-engineering technology to create a carti-

lage-like tissue in a three-dimensional culture using atelocollagen gel.

The purpose of this study was to evaluate the mid-term clinical out-

comes and complications in patients undergoing atelocollagen-

associated ACI for the repair of chondral defects of the knees.

Methods: Between 2004 and 2015, thirteen consecutive patients (13

knees) who underwent atelocollagen-associated ACI were enrolled in

this study. There were 8 men and 5 women with a mean age of 33

years (range 16–46). The causes of the osteochondral defect were

trauma (eight knees), and osteochondritis dissecans (four knees) and

avascular necrosis of the femoral condyle (one knee). Osteochondral

autologous implantation was performed in one knee with osteo-

chondritis dissecans. The lesions were on the medial femoral condyle

in eleven knees and lateral femoral condyle in three knees. In surgical

procedure, the patients underwent a two-stage procedure that included

cartilage harvest and subsequent implantation of autologous chon-

drocytes embedded in atelocollagen gel covered by a sutured

periosteal flap. We used the following clinical and MRI evaluation

scales for preoperative and latest follow-up periods after surgery

(mean 10 years, range 2–12 years): Lysholm score, Knee injury and

Osteoarthritis Outcome Score (KOOS) and MR observation of carti-

lage repair tissue (MOCART) score. Arthroscopic biopsy was

performed in four knees. The Student’s t-test was used to determine

the significance of the differences.

Results: The mean size of chondral defect was 4.7 cm2(range 4–6

cm2). The Lysholm score significantly improved from 60 to 90 points

(p\ 0.001). Regarding KOOS, subscales of ADL and QoL improved

significantly (p\ 0.02). MOCART score was improved significantly

(p\ 0.001) from 10 to 70 points. In one case, the graft was detached

at 8 months after the implantation, and arthroscopic debridement was

required. In another case with avascular necrosis of the femoral

condyle, total knee arthroplasty was performed 10 years after surgery.

A biopsy was performed at the site of chondral implantation in four

cases, and we confirmed cartilage-like tissue with a proteoglycan-rich

matrix pathologically.

Conclusions: This study demonstrated there were good mid-term

outcomes of atelocollagen-associated ACI. However, the treatment

failure was subsequently treated with graft removal in one patient,

who had a marked hypertrophic response at the grafted site and then

detachment of approximately half of the graft. This case had been

performed osteochondral autologous implantation before

atelocollagen-associated ACI, so the reason of detachment was

thought to be osteosclerosis of the subchondral bone for implantation.

FP18-600
Biomimetic collagen-hydroxyapatite scaffold versus bone marrow

stimulation for chondral and osteochondral lesions: a 2-year
randomized controlled trial
Filardo, G.*1; Kon, Elizaveta1; Andriolo, L.1; Di Martino, A.1;

Perdisa, F.1; Sessa, A.1; Marcacci, M.1

1Rizzoli Orthopaedic Institute, II Clinic-Biomechanics Lab., Bologna,

Italy

Objectives: To assess the benefit provided by a collagen-hydroxya-

patite (coll-HA) multilayer scaffold for the treatment of chondral and

osteochondral knee lesions

Methods: The coll-HA scaffold was compared to bone marrow

stimulation (BMS) in a multicenter randomized controlled trial: 100

patients affected by symptomatic grade III–IV lesions were evaluated

for up to 2 years (51 study group, 49 control group). Primary efficacy

measurement was IKDCsubj score at 2 years; secondary were: KOOS,

IKDC, Tegner and VASpain scores at 6, 12 and 24 months. Tissue

regeneration was evaluated with MRI Mocart score at 6, 12 and 24

months. An external independent agency ensured data correctness and

objectiveness.

Results: A significant improvement of all clinical scores was obtained

in both groups, although no overall significant differences were

detected between treatments. The subgroup of patients affected by

deep osteochondral lesions (i.e. Outerbridge IV and OCD) showed a

significantly better IKDCsubj outcome (p = 0.036) in the coll-HA

group. Severe adverse events were documented in 3 patients in the

coll-HA group and in 1 in the BMS group. The Mocart score showed

no statistical difference between groups.

Conclusions: This biomimetic implant showed no benefit compared

to BMS for chondral lesions, but this procedure can be considered

safe and a suitable option for the treatment of osteochondral lesions.

FP18-602
Cell-free biomimetic osteochondral scaffold: a pilot prospective

clinical study at 120 months of follow-up
Filardo, G.*1; Kon, Elizaveta1; Andriolo, L.1; Di Martino, A.1; Reale,

D.1; Zaffagnini, S.2; Marcacci, M.1

1Rizzoli Orthopaedic Institute, II Clinic-Biomechanics Lab., Bologna,

Italy; 2University of Bologna, Rizzoli Orthopaedic Institute, Bologna,

Italy

Objectives: The subchondral bone has been demonstrated to be fre-

quently involved in articular cartilage lesions. For this reason,

biphasic scaffolds have been developed to address the different bio-

logical and functional requirements of bone and cartilage tissues, able

to guide the growth of the entire osteochondral unit.

The aim of this prospective clinical study was to document the results

at long term follow-up after the implantation of a cell- free collagen

hydroxyapatite osteochondral scaffold for the treatment of chondral

and osteochondral lesions of the knee.

Methods: 23 patients (7F, 16M, mean age 35.0 yy) affected by

symptomatic ICRS grade III–IV chondral lesions of the knee were

treated and evaluated prospectively up to 120 months of follow-up,

using the ICRS Cartilage Standard Evaluation Form, and high reso-

lution MRI. Four patients had multiple lesions. Mean defect area was

2.5 ± 1.3 cm2. Etiology was traumatic in 5 cases, microtraumatic/

degenerative in 12 and OCD in 6 cases.

Results: A statistically significant improvement in all the clinical

scores between the pre-operative and final follow-up was observed.
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The IKDC subjective score improved from baseline to 24 months

(40.0 ± 12.9 and 78.5 ± 14.3, respectively) and subsequent

stable results over time were maintained up to 120 months of follow-

up (78.0 ± 19.6 at final evaluation). The Tegner score also improved

between pre-operative and final follow-up (from 1.6 ± 1.1 to 3.8 ±

1.8). Nevertheless, it remained lower than the pre-injury level. One

patients failed during follow-up time and was surgically revised. MRI

evaluation revealed some alterations, but a good integration and a

satisfactory filling of the defect.

Conclusions: This one-step approach was effective for the treatment

of chondral and osteochondral lesions of the knee, showing satis-

factory and stable outcomes over long term follow-up, even in large

osteochondral lesions or complex cases. MRI appearance of the graft

improves over time but abnormal findings are still present at final

evaluation.

FP18-710

A prospective randomized study of microfracture
versus mosaicplasty in knee articular cartilage defects with 15

year follow-up
Inderhaug, Eivind*1; Hegna, Janne2; Solheim, E.1

1Haraldsplass Deaconess Hospital, Surgical Department, Bergen,

Norway; 2Aleris Helse, Nesttun, Norway

Objectives: Focal chondral lesions of the knee are debilitating and

continue to represent a challenge for orthopedic surgeons.

Microfracture and osteochondral autograft transfer (OAT) are

amongst the most commonly used surgical techniques and few

prospective studies have evaluated their long-term results. The pur-

pose was therefore to compare outcomes after surgical treatment of

symptomatic cartilage lesions with microfracture versus mosaicplasty

up to 15 years after surgery. The null-hypothesis was that there would

be no difference between the two techniques at any point in time after

surgery.

Methods: Forty patients with articular cartilage defects were ran-

domized to undergoing cartilage repair by either microfracture (N =

20) or mosaicplasty (N = 20). Inclusion criteria were: age 18–50 years

at the time of surgery; one or two symptomatic focal full-thickness

articular chondral defects on the femoral condyles or trochlea; size

200–600 mm2. The main outcome variable was the Lysholm knee

score recorded before the surgery and at 12 months, median 5 years,

median 10 years, and minimum 15 years after the surgery.

Results: Forty patients, 28 male and 12 female with median age 32

(range 18–48) years, were included in the study. We treated defects

with a median defect size of 350 mm2(range 200–500). A significant

increase in the Lysholm score, from mean 53 (SD 16) at baseline to

69 (SD 21, P = 0.001) at the minimum 15 years follow-up, was seen.

The Lysholm score was significantly higher in the mosaicplasty group

compared to that of the microfracture group at 12 months, median 5

years, median 10 years and minimum 15 years; 77 (SD 17) versus 61

(SD 22), respectively (P = 0.01) at the last follow-up. At all points of

follow-up the difference in mean Lysholm score was clinically sig-

nificant ([ 10 points).

Conclusions: At short-, medium- and at long-term (minimum 15

years), mosaicplasty results in a clinically relevant better outcome

than microfracture in articular cartilage defect 2–5 cm2of the distal

femur of the knee in patients aged 18–50 years.

FP18-894
Osteochondral lesions of the knee threated with ‘‘One-step’’ bone

marrow-derived cells transplantation
Vannini, Francesca*1; Buda, R.2; Natali, S.3; Baldassarri, M.4;

Faldini, C.5

1Istituto Ortopedico Rizzoli, Bologna, Bologna, Italy; 2Istituto

Ortopedico Rizzoli, Bologna University, VI Department of

Orthopaedics and Traumatology, Bologna, Italy; 3Istituto Ortopedico

Rizzoli, Bologna, Italy; 4Rizzoli Orthopaedic Institute, I Clinic of

Orthopaedics and traumatology, Bologna, Italy; 5Rizzoli, Bologna,

Italy

Objectives: The optimal treatment of a osteochondral lesions of the

knee (OLK) in a young symptomatic patient remains controversial

and represents a significant challenge for orthopedic surgeons. This

type of lesion has limited regenerative potential and they have the

potential to progress to osteoarthritis. There have been numerous

surgical techniques proposed as mosaicplasty and autologous chon-

drocyte transplantation who have achieved good results but have

disadvantages such as donor site morbidity, long lead times and high

costs. The aim of this study is to demonstrate the results obtained with

the one-step technique in a population of patients with osteochondral

lesions of the knee.

Methods: 25 patients with OLK were treated with transplantation of

BMAC in ‘‘one step’’. Only patients with isolated OLK were included

in the study. We excluded patients with other intra-articular knee

injuries. All patients were evaluated preoperatively with the subjec-

tive IKDC, and KOOS index in different and pre-follow-up. MRI

evaluation was performed in all patients before surgery, 12 months

and at final follow-up. The imaging sequences are valuated with

MOCART score.

Results: The mean lesion size was 2.8 cm2 (min 1.4 cm2 and max 3.7

cm2). The mean depth of the lesion was 5.2 mm (min 3 mm, max 7

mm). None of the lesions was OCD. The preoperative IKDC e KOOS

score were 53.4 ± 12.6 and 42.2 ± 11.6 respectively, 78.9 ± 10.9 and

80.4 ± 10.4 at 12 months of follow-up, 80.7 ± 10.6 and 84.5 ± 9.9

(p\ 0.005) at 24 months of follow up, at the final follow-up 78.5 ±

14.8 months the IKDC and KOOS score were 84.1 ± 8.7 and 91.1 ±

5.3. The analysis of the MRI with the Mocart score showed good

filling of the lesion, partially inhomogeneous tissues and subchondral

edema reduction. Age, sex and size of the lesion were shown not to

influence the final outcome, while previous surgeries have proven a

poor prognostic factor for the score to 12 months, but didn’t affect the

score at final follow up.

Conclusions: In the treatment of osteochondral lesions the gold

standard is represented by autologous chondrocyte transplantation.

The One-step technique has been able to provide good clinical results

and MRI at an average of 78 months of follow-up without any

deterioration in the score over time by limiting the morbidity for the

patient and the costs of the structure. The clinical data and imaging

confirm the effectiveness and reliability of this technique.

FP18-1527

Intraarticular injection of two different doses of autologous bone
marrow mesenchymal stem cells versus hyaluronic acid in knee

osteoarthritis treatment: Multicenter randomized controlled
clinical trial (phase I/II) and medium follow up results
Lamo de Espinosa, J. M.*1; Mora, G.1; Blanco, J.2; Granero, F.1;

Aquerreta, J. D.1; Valenti-Azcárate, A.1; Valenti-Nin, J. R.1; Prósper,

F.1

1Clinica Universidad de Navarra, Pamplona, Spain; 2Hospital

Universitario de Salamanca, Salamanca, Spain

Objectives: Mesenchymal stromal cells are a promising option to

treat knee osteoarthritis. Their safety and usefulness must be con-

firmed and the optimal dose established. We tested increasing doses

of bone marrow mesenchymal stromal cells (BM-MSCs) in combi-

nation with hyaluronic acid in a randomized clinical trial.

For these reasons, the purpose of this study was to randomly assess

the safety, feasibility and efficacy of the intra- articular injection of

two different doses of GMP-produced autologous bone marrow MSCs
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(BM-MSCs) with hyaluronic acid in patients with knee OA and

compare these results assessing the clinical follow up, out of the trial,

to obtain medium follow up data of safety and clinical results.

Methods: A phase I/II multicenter randomized clinical trial with

active control was conducted between August 2012 and October

2014. Thirty patients diagnosed with knee Osteoarthritis were ran-

domly assigned to intraarticularly administered hyaluronic acid alone

(control), or together with 10 million or 100 million cultured autol-

ogous BM-MSCs (GMP), and followed up for 12 months. Pain and

function were assessed using VAS and WOMAC and by measuring

the knee motion range. X-ray and magnetic resonance (WORMS

protocol) imaging analyses were performed to analyze joint damage.

We have completed the clinical follow up (out of the trial) to 44, 43

and 40.5 moths for control, low-dose and high dose group respec-

tively, to obtain medium follow up clinical results (Safety, VAS AND

WOMAC).

Results: No adverse effects were reported after BM-MSC adminis-

tration or during follow-up. BM-MSC administered patients improved

according to VAS during all follow-up evaluations and median value

(IQR) for control, low-dose and high-dose groups change from 5 (3,

7), 7 (5, 8) and 6 (4, 8) to 4 (3, 5), 2 (1, 3) and 2 (0, 4) respectively at

12 months (low- dose vs control group p = 0.005 and high-dose vs

control group p\0.009). Similar improvement have been maintained

in VAS score until the end of the clinical follow up, out of the trial

(low dose vs control group p = 0.0127 and high-dose vs control group

p\ 0.0049).

BM-MSC administered patients were also superior according to

WOMAC, although improvement in control and low-dose patients

could not be significantly sustained beyond 6 months. BM-MSC high-

dose group exhibited an improvement of 16.5 (12, 19) points at 12

months (p \ 0.01) maintaining consist results until the end of the

clinical follow up, out of the trial.

Conclusions: The single intraarticular injection of in vitro expanded

autologous BM-MSCs together with Hyaluronic Acid is a safe and

feasible procedure that results in a clinical and functional improve-

ment of knee OA, especially when 100 million cells are administered.

These results pave the way for a future phase III clinical trial.

FP18-1532

A multi-center, single-blinded randomized control clinical trial
(RCT) to investigate the effect of different product doses

in autologous chondrocyte implantation (ACI): clinical
and morphological results after 4 years
Niemeyer, P.*1; Laute, V.2; Zinser, W.3; John, T.4; Becher, C.5; Diehl,

P.6; Siebold, R.7; Fickert, S.8

1OCM-Orthopädische Chirurgie München, Universitätsklinikum

Freiburg, München, Germany; 211 Joint and Spine Centre Berlin,

Berlin, Germany; 3Orthopedic Surgery and Traumatology, St.

Vinzenz- Hospital, Dinslaken, Germany; 4Clinic for Traumatology

and Orthopedic Surgery, DRK Hospital Westend Berlin, Berlin,

Germany; 5Internationales Zentrum für Hüft-, Knie- und

Fußchirurgie, ATOS Klinik, Heidelberg, Germany; 6Orthopedic

Center Munich East, Grafing, Germany; 7ATOS Klinik Heidelberg,

Zentrum für Hüft-Knie-Fußchirurgie and Sporttraumatologie,

Heidelberg, Germany; 8Sporthopaedicum straubing regensburg,

Straubing, Germany

Objectives: Aim of the present study was to investigate the effect of

product dose of Autologous Chondrocyte Implantation (ACI) for

treatment of full-thickness cartilage defects of the knee and its

influence on clinical and morphological mid-term outcome.

Methods: 75 patients were included in this single-blinded, random-

ized, prospective, controlled clinical intervention study. Patients were

randomly assigned to three different dose groups (Low (3–7 spher-

oids/cm2), Medium (10–30 spheroids/cm2), or High (40–70 spheroids/

cm2)) and followed by standardized clinical and morphological

scoring systems (KOOS, IKDC, MOCART) for 4 years following

intervention.

Results: The analysis population comprised 75 patients (22 women,

53 men) aged 34 ± 9 years. Defect sizes ranged from 2 to 10

cm2following intraoperative debridement. The assessment of the

primary variable ‘overall KOOS’ showed a statistically significant

improvement, compared with baseline, for each dosage group. Pair-

wise comparisons of these dosage groups did not reveal any

statistically significant differences. Likewise, assessment of the sub-

jective IKDC score revealed no statistical significant differences

between the three dose groups up to the 48 months visit. However,

between 12 and 48 months, there was a low, but steady improvement

in the low-dose group and a substantial one in the medium- dose

group.

The mean MOCART total scores 3 months after treatment were 59.8,

64.5 and 64.7 for the low-, medium-, and high-dose group, and 62.9

for ‘all patients’; 48 months after treatment these were 82.0, 84.0 and

69.1 for the respective dose groups and 78.5 for ‘all patients’.

Conclusions: Results of the present study confirm safety of the

applied product, no dose dependence was found neither for the inci-

dence nor for the severity of any adverse events. All doses applied in

the present study showed significant clinical improvement over time

and can therefore be considered as effective doses. The influence of

product doses in the investigated range seems to be low and can be

neglected. Some statistical analyses even reveal a trend towards

improved clinical results for lower doses compared to higher doses.

FP18-1623
Prospective-randomised clinical trial to compare the efficacy

of the treatment with a third generation pure-autologous
chondrocyte implantation technique (ACI) with arthroscopic

microfracture for cartilage defects of the knee between 1 and 4

cm2

Niemeyer, P.*1; Zinser, W.2; Laute, V.3; John, T.4; Diehl, P.5;

Fickert, S.6

1Orthopädische Chirurgie München (OCM), Universitätsklinikum

Freiburg, München, Germany; 2Orthopedic Surgery and

Traumatology, St. Vinzenz- Hospital, Dinslaken, Germany; 311 Joint

and Spine Centre Berlin, Berlin, Germany; 4Clinic for Traumatology

and Orthopedic Surgery, DRK Hospital Westend Berlin, Berlin,

Germany; 5Orthopedic Center Munich East, Grafing, Germany;
6Sporthopaedicum straubing regensburg, Straubing, Germany

Objectives: Cartilage defects lead to impaired joint function and

increased pain. Autologous chondrocyte implantation (ACI) repre-

sents a well-established treatment for isolated cartilage defects, in

which the patient’s own chondrocytes are cultured in vitro and sub-

sequently implanted into the cartilage defect as a cell suspension or,

in a further development of the technique, as chondrocyte spheroids.

The use of spheroids has the advantage over conventional ACI that

application involves a shorter and less invasive treatment. Further-

more it is pure autologous and does not require the use of any

biomaterial. To investigate efficacy of this approach, a prospective

randomized clinical trial has bee initiated in order to compare this

treatment versus microfracturing.

Methods: A total of 102 patients have been included in the study. 52

patients were assigned to the ACI group and 50 to the microfracture

group. Demographic characteristics were well-balanced. For outcome

analysis KOOS, ICRS and MOCART score were used. Change of

overall KOOS from Day 0 to final assessment 24 months after the end

of the respective treatment, compared between the two study treat-

ment groups (ACI and microfracture). Secondary outcome

parameters, were ICRS score and MOCART MRI score for structural
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evaluation at 6, 12 and 24 months. Histological analysis of biopsies

was performed optional.

Results: Both groups showed a significant improvement, relative to

baseline: for the patients treated with ACI the mean overall KOOS

score rose from 56.6 ± 15.4 at baseline to 81.5 ± 17.3 at 24 months

later, while for those treated by microfracture this score rose corre-

spondingly from 51.7 ± 16.5 to 72.6 ± 19.5 (p \ 0.0001 in both

cases). The mean change from baseline was ?24.9 ± 17.4 for patients

in the ACI group and 20.9 ± 17.7 for those in the microfracture

group. The MOCART score was respectively 66 ± 16 and 62 ± 11

for the ACI group and microfracture group at 3 months, improving to

77 ± 14 and 76 ± 14 at 12 months and 76 ± 16 and 79 ± 13 at 24

months. Although the overall KOOS Score at 24 months was higher

in the ACI group, this lacked of statistical significance. A significant

superiority of the ACI group was found for the KOOS subscore

‘‘Quality of daily life’’ and ‘‘Activity’’ at 12 months respectively 24

months. Histological analysis of biopsies from 16 patients suggested a

better quality of repair in the ACI-treated patients.

Conclusions: According to all criteria, the result of the ACI treatment

with chondrosphere was at least as good as that of the microfracture

treatment, demonstrating superiority in two of the KOOS subscores.

Improvement in the patients’ condition was generally more rapid in

the ACI group in the first year after treatment, while a more pro-

nounced relative increase in various outcome variables was observed

in the microfracture group in the second year. Furthermore, in the

subgroup of patients who underwend second-look arthroscopy, his-

tological quality of the repair tissue was better in the ACI group.

Osteotomies HTO

FP19-369
Incidence of deep vein thrombosis in patients undergoing

osteotomies around the knee
Onishi, S.*1; Nakayama, H.2; Kanto, R.2; Yoshiya, S.3

1Hyogo college of medicine, Hyogo, nishinomiya, Japan;
2Department of Orthopaedic Surgery, Hyogo College of Medicine,

Nishinomiya, Hyogo, Japan; 3Department of Orthopaedic Surgery,

Hyogo college of Medicine, Nishinomiya, Japan

Objectives: The purpose of this study was to evaluate the incidence

of DVT before and after osteotomies around the knee performed for

varus osteoarthritic knees.

Methods: During the period between April 2013 and August 2017,

130 patients (167 knees) with varus osteoarthritis underwent osteot-

omy around the knee, and this consecutive series of patients

constituted the base of the study. The study subjects comprised 92

knees in 70 patients with medial opening wedge high tibial osteotomy

(OWHTO), 24 knees in 20 patients with closing wedge high tibial

osteotomy (CWHTO), and 51 knees in 40 patients with double level

osteotomy (DLO). For every patient, ultrasonographic evaluation for

DVT was performed at 1 month before and 7 days after surgery. Mean

age of patients in each group was 60.7 years in OWHTO, 67.5 year in

CWHTO and 62.9 years in DLO, respectively. As potential factors

that influence the incidence of DVT, clinical characteristics such as

age, sex, BMI, history of smoking and preoperative physical status

were subjected to the analysis. As for laboratory data, preoperative

hemoglobin, platelet, PT-INR, APTT, and D-dimer values as well as

postoperative D-dimer values at 7 and 14 days were derived from the

patients’ records. Additionally, procedure-related factors such as

sidedness, surgical time and the mode of postoperative wound

dressing/management were assessed for correlation with occurrence

of DVT. During the study period, immediate postoperative manage-

ment was changed from the use of Robert Jones bandage (bulky

compression dressing) to elastic stockings and intermittent pneumatic

compression device in November 2015. Edoxaban (anti-coagulant)

was administered (30 mg per day) for one week after surgery for

prevention of DVT. All data were statistically analyzed using SPSS.

Statistical comparison among the three groups was made using one-

way ANOVA or Chi-square test with the significant level set at

P\ 0.05. A multivariate analysis using logistic regression was con-

ducted to identify risk factors related to the incidences of DVT.

Results: The preoperative evaluation revealed DVT in 10 knees

(6.0%). In the postoperative evaluation, incidences of DVT after each

of the three procedures were 11.9% for OWHTO, 26.1% for

CWHTO, and 8.0% for DLO, respectively. All DVTs developed at

below-knee level and no case with above-knee DVT or symptomatic

pulmonary embolism was encountered during the study period.

Among the clinical factors assessed for correlation with occurrence of

DVT, postoperative management with Robert Jones bandage was

identified as a risk factor.

Conclusions: This study demonstrated that the incidence of DVT was

6.0% before surgery and 12.7% after surgery. For prevention of DVT

after osteotomy around the knee, the use of elastic stockings with

intermittent pneumatic compression device could effectively reduce

the incidence of DVT compared to management with bulky com-

pression dressing.

FP19-501

What factors predict patient dissatisfaction after contemporary
medial opening-wedge high tibial osteotomy?
In, Y.*1; Cho, H. S.1; Koh, I. J.1; Kim, M. S.1; Kang, B.1

1Seoul St. Mary’s Hospital, The Catholic University of Korea, Seoul,

Korea, Republic of (South Korea)

Objectives: Changes in demographics and physical activities of

younger population have increased the number of patients with

medial unicompartmental knee osteoarthritis (OA) requiring surgical

intervention. The medial opening-wedge high tibial osteotomy (HTO)

is established treatment options in this clinical scenario. Recently,

several risk factors for poor clinical outcomes and early failure have

been identified and current advances in technology and understanding

of the surgical techniques have improved outcomes and longevity,

and the indications for HTO have expanded. However, factors asso-

ciated with satisfaction following contemporary medial-opening

wedge HTO remain unclear. Thus, we (1) identify risk factors for

dissatisfaction following HTO; and (2) determine how these factors

are affecting patient-reported outcome measures.

Methods: We retrospectively reviewed the medical records and

radiographs of consecutively enrolled 112 medial opening-wedge

HTOs with a minimum 2 year follow-up. All patients underwent HTO

using the anatomical locking plate with surgical goal of a 62% of

weight loading line (WLL) ratio. Preoperative demographics (age,

gender, weight, height, and BMI), physical activity levels (Tegner

activity level), varus deformity status (hip-knee-ankle axis), degree of

osteoarthritis (OA)(Ahlbäck grade) and intraoperative findings

including articular cartilage and meniscus status were recorded.

Postoperative radiographs including alignment, correction amount

and WLL ratio and PROMs including pain visual analogue scale

(VAS), Western Ontario and McMaster Universities Osteoarthritis

Index score (WOMAC), and patient satisfaction, were assessed.

Patients were categorized into satisfied or dissatisfied group by sat-

isfaction score. Patient and surgical factors were compared and

PROMs were compared by the identified predictors.

Results: Of the 112 patients, 92 (82%) satisfied with their results, but

20 (18%) did not. Univariate comparisons revealed that only pro-

portion of severe OA (Ahlbäck C 2) was different between the

satisfied (12%) and dissatisfied (45%) group (p\ 0.01). There were

no between-group differences in patient demographics, combined

procedure and postoperative alignmentm (p[ 0.1 in all comparisons).
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Multivariate logistic regression analysis revealed that risk for dis-

satisfaction was increased 6-fold for Ahlbäck C 2 severe OA (OR,

6.025; 95% CI 2.0–17.8, p\ 0.01). Severe OA increased pain VAS

and decreased satisfaction of all kinds of activities (sitting, lying, light

duty and heavy duty or recreational activity) in patients underwent

HTO (p\ 0.05 in all comparisons).

Conclusions: Although recent advances in technology and technique

improved functional outcome and longevity of HTO, 18% of patients

may not satisfy their results. Severe OA was strongly associated with

patient dissatisfaction following medial opening-wedge HTO with

current rigid locking plate. Surgeon should take into account for

realizing patient expectation before HTO in patient who has severe

OA.

FP19-531
Long-term clinical and radiological outcomes following open

wedge high tibial osteotomy for patients aged younger than 45
years
Hantes, M.*1; Natsaridis, P.2; Koutalos, A.2; Ono, Y.3; Doxariotis,

N.2; Raoulis, V.1

1University Hospital of Larisa, Orthopaedics, Larisa, Greece;
2University Hospital of Larissa, Larissa, Greece; 3Univeristy Hospital

of Nagoya, Nagoya, Japan

Objectives: To report the long-term outcomes of medial open wedge

high tibial osteotomy (MOWHTO) for the treatment of medial

compartment knee osteoarthritis in patients younger than 45 years old.

Methods: Patients under 45 years old, who underwent MOWHTO for

symptomatic medial compartment knee osteoarthritis between 2001

and 2005 were prospectively followed for a minimum of 10 years.

The osteotomy was performed utilizing a locking plate without the

use of bone graft. Patients were evaluated pre- and post-operatively

using the International Knee Documentation Committee score, the

Oxford Knee Score, the Knee injury Osteoarthritis Outcome Score

and the Short Form-12 score. Standardized standing whole-limb

radiographs were also obtained to assess mechanical tibiofemoral

angle (mTFA) and the grade of osteoarthritis.

Results: A total of 20 patients (18 males, 2 females, mean age 35.4

years) with a mean follow-up of 12.3 years were included in the

study. During the follow-up period, one patient required conversion to

total knee replacement (95% survival rate). All clinical outcome

scores (IKDC, KOOS, OKS, and SF-12) significantly improved post-

operatively, with no significant deterioration over time. Preoperative

varus alignment with an mTFA of -5.8 ± 2.4 degrees was corrected to

2.5 ± 1.9 degrees immediately after surgery, and remained 2.2 ± 1.7

degrees at the last follow-up. Furthermore, no significant radiographic

progression of osteoarthritis was observed.

Conclusions: Excellent long-term clinical and radiological outcomes

were obtained following MOWHTO in patients aged younger than 45

years. This joint preserving procedure may yield long-lasting knee

function and alignment with minimum arthritic progression in

patients who suffer from symptomatic medial compartment knee

osteoarthritis, but are still too young to consider joint replacement.

FP19-1162
Opening wedge high tibial osteotomy in athletes—the effect

of limb alignment on postoperative patient-reported outcome
and sports activities
Kanto, R.*1; Nakayama, H.2; Yoshiya, S.3

1Hyogo college of Medicine, Orthopaedic, Nishinomiya, Japan;
2Hyogo College of Medicine, Orthopaedic surgery, Nishinomiya,

Japan; 3Hyogo colledge of medicine, Nishinomiya, Japan

Objectives: Introduction

Recently, as the number of middle-aged and elderly athletes has

increased, so too has the number of athletes giving up sports activities

because of pain caused by knee osteoarthritis (OA). Although the

surgical outcomes of opening wedge high tibial osteotomy (OWHTO)

in athletes have been occasionally reported in literatures, a few

reports have investigated how the postoperative lower extremity

alignment influences the subjective outcome and the level of sports

activities. In this study, we aimed to examine the effect of radiolog-

ical parameters related to lower extremity alignment on patient-

reported outcome and the rate of return to sport following OWHTO in

athletes.

Methods: Patients and Methods

Among the patients who underwent OWHTO at our hospital from

January 2013 to July 2016, those who had participated in sports

activities with Tegner activity score of [ 4 were selected for the

analysis, and minimal 1-year follow-up data were available for 60

knees in 46 patients. The patient population comprised 29 men and 17

women, with a mean age of 60.3 years and mean follow-up period of

23.9 months. In the outcome evaluation, subjective results were

assessed using the International Knee Documentation Committee

(IKDC) subjective score and Knee Injury and Osteoarthritis Outcome

Score (KOOS), while the status of sports activity attained after sur-

gery was evaluated by the rate of return to the original sports activities

and postoperative time at return to sport. Postoperative limb align-

ment was assessed on standing long-leg radiographs and the derived

parameters were examined for the association with the patient-re-

ported outcomes and the status of return to sport.

Results: Results
In total, 42 of 46 patients (91%) returned to the original sports

activities after surgery, with a mean time period of 8.4 months (range

4–14 months). In patient-reported outcome analysis, both the IKDC

subjective score and KOOS improved after surgery with the mean

pre- and postoperative scores of 33 and 70 in the IKDC subjective and

201 and 405 in the KOOS scores respectively. Regarding the effect of

postoperative limb alignment on the outcomes, the threshold value

levels for unsatisfactory functional outcomes (e.g., inability to return

to sport or median score of\75 for the sports and recreation subscale

of the KOOS) were postoperative percent mechanical axis (%MA) of

[60% and medial proximal tibial angle (MPTA) of[95�. Although
the intended postoperative limb alignment was slight valgus, even a

mild-degree overcorrection tended to be subjectively unfavorable for

this patient population.

Conclusions: Conclusions
OWHTO can accomplish good functional recovery for athletes with

relatively high activity level (Tegner activity score [ 4) with over

90% rate of return to sport. Achievement of optimal limb alignment

with physiological joint line obliquity is critical to attain satisfactory

surgical outcomes.

FP19-1177

Effect of the microfracture on the regeneration of the cartilage
and clinical outcome in the open wedge high tibial osteotomy
Lee, Y. S.*1; Lee, O.-S.1; Lee, S. H.1

1Seoul National University Bundang Hospital, Seongnam-si, Korea,

Republic of (South Korea)

Objectives: The purpose of this study was to compare the regener-

ation of the cartilage, radiologic, and clinical outcomes after open

wedge high tibial osteotomy (OWHTO) with and without

microfracture.

Methods: From 2014 to 2015, 87 patients who underwent OWHTO

were retrospectively included in this study. Fifty-seven OWHTOs

with microfracture on medial femoral condyle (MFC) (group1) and 30

OWHTOs without microfracture (group2) were compared after mean

2-years follow up. The articular cartilage status of all compartments
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was evaluated using International Cartilage Repair Society (ICRS)

grade on the second-look arthroscopy. The cartilage regeneration was

evaluated using the magnetic resonance observation of cartilage

repair tissue (MOCART) score on magnetic resonance imaging

(MRI). The weight-bearing line (WBL) ratio, hip-knee-ankle (HKA)

angle, joint line convergence angle (JLCA) and Ahlbäck grade were

evaluated on simple standing radiographs. The clinical outcomes were

evaluated using the Western Ontario and McMaster University

(WOMAC) scores and the Knee Society (KS). The differences

between the groups were analyzed with Student’s t-test and Pearson’s

chi-square test.

Results: The improvement of ICRS grade of the MFC was greater in

the group 1 than in the group 2 (43/57 (75.4%) vs. 16/30 (53.3%), p =

0.014). However, change of the ICRS grades of the lateral and

patellofemoral compartments showed no statistical difference

between groups. Total MOCART scores were superior in group 1

compared to that of the group 2 on MRI at 2 year postoperatively

(41.8 ± 18.6 vs. 31.8 ± 19.8, p = 0.023). In terms of the MOCART

score, microfracture was only effective in the defect filling and

integration to the border zone of the MFC (p\ 0.001 and p = 0.035,

respectively). The WBL ratio, HKA angle, JLCA and Ahlbäck grade

showed no statistical difference between groups. The postoperative

WOMAC scores and KS scores also showed no statistical difference

between groups.

Conclusions: Microfracture of the MFC during OWHTO was only

helpful for the filling of the cartilage defect and the cartilage inte-

gration with adjacent cartilage. However, it could not improve the

clinical and radiologic outcome in the OWHTO.

FP19-1668
The use of bone wedge allograft in high tibial osteotomy—a

prospective follow-up study of pain and time to union
Khakha, R.*1; Yasen, S.2; Belsey, J.3; Rawaf, D.2; Risebury, M.2;

Wilson, A.4

1Basingstoke and North Hampshire Hospitals, Basingstoke, United

Kingdom; 2Basingstoke and North Hampshire Hospital, Basingstoke,

United Kingdom; 3University of Winchester, Department of Sport and

Exercise, Winchester, United Kingdom; 4Basingstoke and North

Hampshire Hospital, Basingstoke, UK, Basingstoke, United Kingdom

Objectives: To identify whether the use of a cancellous bone wedge

allograft improves clinical outcomes and time to union.

Methods: Data was collected prospectively with three interventions.

The first arm received a HTO using an osteotomy plate with bone

graft (G1). The second arm received an Osteotomy plate with no bone

graft (G2). The third arm utilized a novel osteotomy plate with bone

graft (G3). Power was set at 80% with p\ 0.05, requiring 15 patients

in each arm. Patient outcome scores including KOOS, OKS, EQ-5D,

APQ and VAS scores were collected pre-operatively and 12 weeks.

Opiod use and pain scores were measured in the first 48 h post-

operatively, with repeat scores at weeks 3, 6, 9 and 12. Signs of union

were assessed radiologically 3 months.

Results: All patients were successfully followed-up to 12 weeks.

There was a significant reduction in the pain scores, opiod use and

swelling in groups using bone graft (G1 and G3) in the immediate

post-operative period up to 6 weeks, compared to those without

(p\ 0.05). These scores became equivocal at 12 weeks. There were

fewer outliers in the accuracy of surgical correction in the bone wedge

group. Time to clinical and radiological union was quicker in the bone

allograft groups. There were no associated complications in the use of

allograft.

Conclusions: Bone wedge allograft can be safely used in high tibial

osteotomy surgery with the benefits of reduction of pain and swelling

in the immediate post-operative period. Early safe mobilization and

improved surgical accuracy can be achieved with the use of a

precision bone wedge allograft. No adverse events were reported as a

result of using the allograft.

FP19-1718
Patient specific cutting guides for High Tibia opening wedge

osteotomy are precise and reliable
Ollivier, M.*1; Donnez, M.1; Argenson, J.-N.1; Parratte, S.1

1Institute for movement and locomotion, orthopedic surgery,

MARSEILLE, France

Objectives: The management of medial knee arthritis using high

tibial valgus opening osteotomy (HToO) is more effective when the

angular correction is optimal. Conventional instrumentations are often

limited by correction errors specifically when a multi-planar (Frontal

and sagittal plane) correction is required.

Hypothesis: Patient specific cutting guide (PSCG) in high tibial val-

gus osteotomy (HToO) allows accurate correction (\2 � difference) as
compared to the preoperative planning.

Methods: Between February 2014 and September 2015, the first 100

patients operated using PSCG were prospectively included in this

reliability study. All patients were operated according to the same

internal addition technique. Preoperatively, planning was based on

long-axis X-ray and CT scan with 3-D reconstruction. Custom guides

were obtained, following surgeon instruction in a step-by-step pro-

cess. The PSCG was designed to guide 11/osteotomy cut 2/

(anatomical plate) locked-screws holes position 3/K-Wire insertion to

stop the saw and protect the hinge during HTO opening

Patients’ mean age was 46 years (range 31; 59), BMI of 28 kg/

m2(range 24.2; 39.4) and only patients with Ahlb äck grade 1 or 2

arthritis were included. The mean preoperative HKA angle was

171.9� (range 166–177�), mean proximal tibial mechanical angle was

87 � (range 81–88�), mean tibial slope of was 7.8� (1 range -22�).
Accuracy analysis was done through a 3D registration process

between preoperative planning and the correction obtained 1/on

postoperative Long- axis X-rays (HKA) 2/on post-operative CT-Scan.

Statistical comparison of the variables was made using a two-tailed

paired t test, p\ 0.05 was taken to be statistically significant.

Results: For every patients surgical procedure was entirely achieved

using customized cutting guide. Long-axis X-ray analysis exhibited a

mean HKA 182.3� (range 180–185�), and CT analysis means tibial

mechanical angle of 94� (88–98�) and a mean tibial slope 7.1� (range
4–11�). In 97 cases, a difference \2� between the desired and

obtained correction was observed when 3D analysis in the three

planes of space, in three outliers patients tibial slopes were insuffi-

ciently corrected (mean difference to 4�; range 3–4�). ICC between

the postoperative and planning measures were respectively for HKA

and tibial slope of 0.98 [0.92–0.99] and 0.96 [0.79–0. 99].

Conclusions: Our Result show that HTO PSC guides allow optimum

correction in reliable and very precise manner. Larger scale studies

are now need to confirm that those systems provide a direct clinical

benefit to patients suffering from low grade medial knee arthritis.

FP19-1850
The role of ipsilateral iliac crest autograft in medial opening-

wedge high tibial osteotomy—a prospective randomized
controlled trial
Tscholl, P. M.*1; Koch, P. P.2; Sutter, R.3; Fucentese, S.4

1Dpt of Orthopaedics, University Hospital of Geneva, Geneva,

Switzerland; 2Orthopädische Klinik, Kantonsspital Winterthur,

Winterthur, Switzerland; 3Uniklinik Balgrist, Radiologie, Zürich,

Switzerland; 4Uniklinik Balgrist, Orthopädie, Zürich, Switzerland

Objectives: Medial opening-wedge high tibial osteotomy (mHTO) is

a valuable surgical technique in medial osteoarthritis and varus knees.
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Supporting material such as iliac crest autograft (ICA) is thought to

promote healing of the osteotomy and to prevent loss of correction. So

far, little is known from randomized control trials.

Methods: Between 2005 and 2009, patients undergoing mHTO sta-

bilized by a medial locking compression plate, that matched the

inclusion criteria (between 18 and 60 years with isolated medial

gonarthrosis) and exclusion criteria (infection, previous surgery on

the iliac crest, rheumatoid arthritis or other inflammatory diseases of

the joints, varus malalignment[ 20� and flexion contracture[ 20�),
were randomized in a group with ICA and a control group. Patient’s

demographics, pre- and postoperative leg axis, healing of the

osteotomy measured on CT scan in percentages at 3 and 12 months

postoperatively and functional scores (Knee Society Score (KSS) and

WOMAC score) were recorded.

Results: 40 patients were included wherefrom 15 knees were ran-

domized in the ICA group, and 25 knees in the control group. The

groups were comparable in terms of age (42.3 vs 43.3 years), gender

distribution (7 out of 15 vs. 17 out of 25 male), BMI (30.2 vs. 29.2 kg/

m2), active smoker (6 out of 15 vs. 8 out of 25) and partial medial

meniscectomy (3 out of 15 vs. 6 out of 25). Pre-operative varus (6.9�
in ICA vs. 7.6�) and post-operative valgus (2.2� vs. 3.0�) were similar.

Increased osseous gap healing was found after 12 and 52 weeks in the

ICA group (40.1% vs. 10.8% phigh tibial osteotomy, RCT, bone

grafting, autograft, CT0.045 and 91.5% vs. 59.1% p B 0.001). A

multiple linear regression analysis for healing of the osteotomy found

that bone grafting was a promoting and increased pre-operative varus

a retardant independent factor at 12 weeks (phigh tibial osteotomy,

RCT, bone grafting, autograft, CT0.004 and p B 0.002) and 52 weeks

(pB 0.001 and pB 0.003), whereas age as promoting factor only at 12

weeks (pB 0.001). No correlation was found between bone healing of

the osteotomy and any functional outcome parameter, BMI, history of

smoking or previous meniscal surgery.

Conclusions: ICA significantly increases healing of the osteotomy

after mHTO at 12 and 52 weeks. Pre-operative varus and age of the

patient are other independent factors that influence bone healing. No

improvement of ICA in terms of functional outcomes could be found

at 12 or 52 weeks postoperatively. Hence routine use of ICA cannot

be recommended.

Complications and revision after ACL reconstruction

FP20-267
One-stage revision anterior cruciate ligament reconstruction

depending on bone defect due to tunnel widening: 5–15-year
follow-up
Yoon, K. H.*1; Park, S. E.1; Kim, J. S.1

1Kyung Hee University Hospital, Seoul, Korea, Republic of (South

Korea)

Objectives: Bone defects due to tunnel widening are one of important

factors which affect the outcomes of revision anterior cruciate liga-

ment reconstruction (ACLR). Revision ACLR can be either a one- or

two-stage procedures. This study aimed to compare the mid- to long-

term outcomes of 1-stage revision ACLR based on tunnel widening

sizes.

Methods: From 2002 to 2012, eighty-eight patients who underwent

revision ACLRs were enrolled. The patients were divided into two

groups based on the tunnel widening size (group A,\12 mm; group

B, [ 12 mm). The following parameters were evaluated pre- and

postoperative 5–15 years of follow-up: clinical scores (International

Knee Documentation Committee [IKDC] subjective score, Lysholm

score, Tegner score), and knee joint stability (anterior drawer test,

Lachman test, pivot shift test, and the side-to-side difference in

anterior tibial translation on Telos stress radiographs). The failure rate

and survivorship were compared.

Results: The mean time to final follow-up was 7.9 ± 2.6 years. There

were 44 patients each in both groups. In both groups, there were no

significant differences in postoperative IKDC subjective score,

Lysholm scores, or Tegner activity scores. However, group A showed

superior results in knee joint stability tests except for the anterior

drawer test. We had 3 failures in group A (6.8%) and 6 in group B

(13.6%). The overall survival rate was 93.1%, 84.6% after 15 years,

respectively.

Conclusions: In conclusion, in the 5–15-year results of the two

groups, postoperative clinical scores were not significantly different.

However, in the group with tunnel diameter\ 12 mm, postoperative

Lachman test, pivot-shift test and side-to- side difference in anterior

tibial translation on Telos stress radiographs were significantly

superior compared to the group with tunnel diameter[ 12 mm.

FP20-944
Pre-soaking of hamstring grafts reduces risk of infection

after ACL-reconstruction. A prospective study including 1500
patients
Offerhaus, C.*1; Balke, M.2; Höher, J.2

1Sportsclinic Cologne, HELIOS Spital Überlingen, Köln, Germany;
2Sportsclinic Cologne, Köln, Germany

Objectives: Post-operative infection of the knee is one of the major

concerns following anterior cruciate ligament reconstruction (ACLR).

The purpose of this study was to investigate whether the pre-soaking

of hamstring grafts in vancomycin reduces the incidence of post-

operative knee joint infection.

Methods: This prospective study included more than 1500 patients

undergoing primary ACLR over a period of 5 years. Group 1 received

intra-operative iv-antibiotics without pre-soaking of the graft. Group

2 received iv-antibiotics and additionally the graft was bathed in a

vancomycin solution of 5 mg/mL.

Results: In group 1, a total of 2.5% of the patients suffered a post-

operative joint infection. In contrast, there were no post- operative

infections in the second group (0 %). Statistical analysis revealed a

significantly reduced post-operative infection rate when bathing the

autograft in vancomycin.

Conclusions: Pre-soaking of hamstrings grafts with vancomycin

combined with classical iv antibiotic prophylaxis reduced the rate of

post-operative infection when compared to iv-antibiotics alone. This

technique should be utilized to reduce the overall incidence of knee

infections following ACL reconstruction.

FP20-1097

Revision anterior cruciate ligament reconstruction restores knee
laxity but shows inferior subjective knee outcome compared

to primary reconstruction
Cristiani, R.*1; Engström, B.2; Edman, G.3; Forssblad, M.3; Stålman,

A.2

1Capio Artro Clinic, Stockholm Sports Trauma Research Center,

Stockholm, Sweden; 2Capio Artro Clinic, Stockholm Sports Trauma

Research Center, Stockholm, Sweden; 3Stockholm Sports Trauma

Research Center, Karolinska Institutet, Stockholm, Sweden

Objectives: To compare knee laxity and subjective knee outcome

between primary and revision anterior cruciate ligament (ACL)

reconstruction.

Methods: The same cohort of patients who underwent primary

hamstring tendon (HT) and subsequent revision bone- patellar-ten-

don-bone (BPTB) ACL reconstruction (ACLR) at a single institution

from February 2000 to November 2015, with no associated ligament
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injuries, was included. A comparative study was performed based on

a retrospective analysis of data collected prospectively. The KT-1000

arthrometer, with an anterior tibial load of 134-N, was used to eval-

uate laxity pre-operatively and 6 months post-operatively. The Knee

Injury and Osteoarthritis Outcome Score (KOOS) was collected pre-

operatively and at 1 year follow-up both at primary and revision

ACLR. Post-hoc analyses were made with Student’s t- test (paired) to

analyze differences in pre-operative and post-operative laxity

between primary and revision ACLR. Differences in distribution of

stratified post-operative laxity classes were analyzed with Wilcoxon’s

matched pair test. KOOS improvements were analyzed with an

ANOVA for repeated measurements (primary/revision ACLR * pre-

operative/follow-up).

Results: A total of 118 patients with primary and revision ACLR

laxity measurements available were included (51% males; mean age

at primary 21.7 ± 7.1 and revision surgery 24.3 ± 7.5 years). The

KOOS was available for primary and revision ACLR in a subgroup of

73 patients (55.4% males; mean age at primary 21.6 ± 7 and revision

surgery 24.7 ± 7.3 years). The pre-operative side-to-side (STS) dif-

ference was not significantly different between primary (Mean 4.1;

SD 2.9; S.E. 0.30) and revision ACLR (Mean 4.5; SD 2.7; S.E. 0.27)

(Mean difference - 0.34; SD 3.4; S.E. 0.35; 95% CI - 1.04 0.36; P =

0.34) as well as the post-operative STS difference [primary (Mean

2.4; SD 2.6; S.E. 0.24); revision ACLR (Mean 2.2; SD 2.0; S.E. 0.18)

(Mean difference 0.21; SD 2.8; S.E. 0.26; 95% CI - 0.30 0.73; P =

0.42)]. However, primary ACLR showed a significant higher fre-

quency of post-operative STS difference [ 5 mm compared to

revision ACLR (8.4% vs 5%; P = 0.02). The improvement from pre-

operative to 1-year follow-up was significantly better for primary

ACLR in all KOOS subscales: Symptoms (73.6 ± 18–84.4 ± 13.1 vs

81.3 ± 14.7–81.7 ± 18.1; [F(1.96) = 11.67; P = 0.001]; Pain (81.6 ±

11.6–91.2 ± 10.4 vs 85.6 ± 11.7–87.7 ± 12.9; [F(1.96) = 14.08;

P\ 0.001]; Activity of Daily Living (91.1 ± 10–97 ± 5.1 vs 92.6 ±

8.7–93.8 ± 8.7; [F(1.96) = 10.72; P = 0.002]; Sports (46.9 ± 25.6–79

± 19.4 vs 56.5 ± 26.9–64.3 ± 26.6; [F(1.96) = 31.36; P\ 0.001];

Quality of Life (35.1 ± 19.2–64 ± 20.5 vs 41.7 ± 24.1–58 ± 25.4;

[F(1.96) = 8.12; P = 0.006].

Conclusions: Revision ACLR restores knee laxity but shows inferior

subjective knee outcome improvement compared to primary

reconstruction.

FP20-1748

Vancomycin in ACL reconstruction—a retrospective analysis
of clinical outcome and occurrence of postoperative deep infection

with or without graft-presoaking
Brandl, G.*1; Pauzenberger, L.2; Laky, Brenda3; Anderl, W.4

1Dept. of Orthopaedics, St. Vincent hospital Vienna, Vienna, Austria;
2St. Vincent Shoulder and Sports Clinic, St. Vincent Hospital Vienna,

Wien, Austria; 3St. VIncent Hospital Vienna, Abteilung für

Orthopädie, Wien, Austria; 4Shoulder and Sports Clinic, St. VIncent

Hospital Vienna, Wien, Austria

Objectives: Deep infection following ACL reconstruction (ACL-R)

is a rare but devastating event. Usually repeated surgery and long

term antibiotic therapy are effective, but clinical outcome scores and

return to sport are not comparable to straightforward ACL-R.

It has been shown that presoaking the graft with vancomycin effec-

tively reduces the incidence of septic arthritis. Nevertheless effect on

clinical and functional outcome has not been investigated, as clinical

parameters would imply adverse effects of the antibiotic solution on

the graft itself or graft maturation. The aim of the present study was to

retrospectively compare infection rate, clinical and functional out-

come between 2 cohorts of patients undergoing ACL-R with (group 1)

or without (group 2) presoaking the graft with a vancomycin solution

with a minimum follow up of 1 year.

Methods: Patients undergoing ACL-R (hamstring or BPTB autograft)

between 2014 and 2016 were investigated.

Since beginning 2015 patients were treated with a graft presoaked for

a minimum of 15 min in a 5mg/mL vancomycin- presoaked surgical

swab (group 1) in addition to routine single shot antibiotic treatment

intraoperatively.

Occurrence of postoperative deep infection was diagnosed with

clinical (anamnesis, physical examination) and laboratory parameters

(CRP level and WBC), and culture of synovial fluid aspiration,

respectively.

Clinical examination (Tegner, Lysholm score, return to preinjury

activity level) was performed at a minimum follow up of 1 year

postoperatively.

Results: A total of 167 patients undergoing ACL-R (hamstring or

BPTB autograft) between 2014 and 2016 were investigated

In 3 patients (1.8%) postoperative septic arthritis of the knee was

diagnosed, requiring repeated surgical wash-outs and i.v. antibiotic

therapy to cure infection. All three occurred in group 2(n = 78) and

patients were subsequently excluded from clinical evaluation, none

occurred in the vancomycin-treated group 1(n = 89).

142 patients were available for clinical examination after a min-

imum of 1 year postoperatively. At follow up no significant

differences between group 1 and group 2 regarding Lysholm and

Tegner score, and return to preinjury activity level, respectively, was

found (P[ 0.05).

Conclusions: Presoaking the graft with a vancomycin solution in

ACL-R effectively reduced the rate of deep infection of the knee

(P\ 0.01). No negative influence on clinical outcome scores or return

to preinjury-activity level has been detected. Therefore administration

of local vancomycin to the graft does not seem to have adverse effects

on outcome of ACL reconstruction.

Shoulder posterior and multidirectional instability

FP22-351
The incidence of posterior shoulder instability and labral

reconstruction: an 18-year population based study
Woodmass, J.*1; Lee, Julia2; Wu, Isabella3; Camp, C.3; Dahm,

Diane3; Krych, A.3

1Boston Shoulder Institute, Boston, United States; 2SIerra Pacific

Orthopaedics, Fresno, United States; 3Mayo Clinic, Rochester, United

States

Objectives: Posterior shoulder instability (PSI) is estimated to rep-

resent \10% of patients with glenohumeral instability. PSI often

occurs in the absence of posterior glenohumeral dislocation. The

purpose of this project is to define the population-based incidence of

PSI, describe trends over time, and evaluate changes in the rate of

surgical management.

Methods: The study population included 115 patients (14 females,

101 males) who were diagnosed with new-onset PSI between 1996

and 2014. Complete medical records were reviewed to extract patient

demographics and treatment details. Age and gender specific inci-

dence rates were calculated and adjusted to the 2010 US population.

Poisson regression using the crude incidence rates analysis was per-

formed to examine trends by calendar timeline, gender, and age.

Results: The overall age- and sex- adjusted annual incidence of PSI is
4.2 per 100,000 person-years and posterior shoulder dislocation is 1.0

per 100,000 person-years. The peak incidence for PSI occurred at

30–39 years for both males and females (15.7 and 2.1 per 100,000

person-years, respectively). PSI incidence is higher in males than

females (7.3 vs 1.1 per 100,000 person-years, p\ 0.001). The 5-year

cumulative risk of surgical intervention in 1996–2002, 2003–2008,

and 2009–2014 was 50.0%, 64.2%, and 85.0%, respectively. Patients
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first seen between 2009 and 2014 had a significantly increased risk for

surgery (p = 0.009, HR = 2.2, 95% CI 1.2–4.0) compared to patients

seen in 1996–2002.

Conclusions: The incidence of posterior shoulder instability is 4

times greater than the incidence of posterior shoulder dislocation.

There is a significantly greater incidence of PSI in males than females

with a peak incidence in both genders in the 30–39 years range. The

increased rate of surgical intervention observed during the study

period may reflect evolving indications and surgical techniques.

FP22-352
Does labral reconstruction prevent osteoarthritis after posterior

shoulder instability: a population-based study
Lee, Julia*1; Woodmass, J.2; Wu, Isabella3; Camp, C.3; Dahm,

Diane3; Krych, A.3

1SIerra Pacific Orthopaedics, Fresno, United States; 2Boston Shoulder

Institute, Boston, United States; 3Mayo Clinic, Rochester, United

States

Objectives: Diagnosis of and treatment for posterior shoulder insta-

bility (PSI) has improved with advances in surgical technique and

radiographic imaging. It is unknown if PSI, or surgical measures to

correct PSI, affect the progression of osteoarthritis in the gleno-

humeral joint. The purpose of this study is to evaluate the effect of

posterior capsulolabral reconstruction (PCLR) and demographic risk

factors on the rate of radiographic progression of osteoarthritis in

shoulders with PSI.

Methods: The study population included 115 patients (14 females,

101 males) diagnosed with PSI between January 1994 and July 2012

with an average follow up of 12.5 years (range 5–23). Medical

records were reviewed to evaluate patient demographics, surgical

intervention, and radiographic progression of osteoarthritis. Kaplan

Meier survival was used to estimate survival and Cox models were

used to examine associations with osteoarthritis progression.

Results: Overall, 16/115 (14%) patients had radiographic progression

of glenohumeral arthritis with 5-year survival at 88.3% (95% CI

79.7–97.3%). Age greater than or equal to 30 at the time of instability

was associated with arthritis progression (p\ 0.05). The number of

previous dislocations, sport, and gender each did not affect progres-

sion (p[ 0.05). PCLR with at least one anchor along the posterior

glenoid rim was performed in 56/115 (48%) of patients. There was no

difference in the rate of radiographic arthritic progression in those

who underwent PCLR and those who did not (7/56, 13% vs 10/59,

17%, p[ 0.05). One male patient who underwent PCLR progressed

to end-stage arthritis, necessitating a shoulder arthroplasty at age 53.

Conclusions: Radiographic progression of glenohumeral arthritis

occurred 14% of patients with PSI. Age greater than or equal to 30 at

the time of initial instability was associated with radiographic pro-

gression of glenohumeral arthritis.

FP22-899

Incidence and risk factors for failure of arthroscopic posterior
capsulolabral reconstruction
Arner, J.*1; Sachidhanand, J.2; Bradley, J.2; Vyas, D.1

1UPMC, Pittsburgh, United States; 2University of Pittsburgh Medical

Center, Pittsburgh, United States

Objectives: Although arthroscopic capsulolabral repair for posterior

shoulder instability has been shown to be effective, risk factors and

outcomes of revision arthroscopic posterior capsulolabral repair are

not well defined. It is hypothesized that athletes who require revision

arthroscopic posterior unidirectional capsulolabral repair will have

poorer outcomes and return to play with risk factors including

younger age, injury size, bone loss, anchor number, and anchor type.

Methods: A retrospective review of 161 shoulders who underwent

arthroscopic posterior capsulolabral repair using modern techniques at

minimum 2 year follow up was completed. In addition to surgical

data, ASES, stability, ROM, strength, and pain scores were compared

pre- and post-operatively as well as return to sport. Those who

required revision surgery were identified and compared to those not

undergoing revision. A paired sample Student t test, chi-square test, or

Mann Whitney U test were used to evaluate data when appropriate.

Results: Twenty shoulders required revision surgery (12.4%) at 5.3

year follow-up. Significant risk factors included female gender (p =

0.001), dominant shoulder (p = 0.005), and concomitant rotator cuff

injury (p = 0.029). Patients with 3 or fewer anchors were more likely

to require revision (OR = 3.48). There was no difference after nor-

malization to tear size and location (p[0.05). Return to sport at the

same level was significantly lower if revision surgery was required

(15.4% vs. 64.3%) (p = 0.004). All patients had significant

improvements in ASES, pain, ROM, and strength after the original

surgery, however, those who required revision surgery had less

improvement (p \ 0.05). Stability improved significantly in non-

revision athletes (p \ 0.001), but did not in revision patients (p =

0.662).

Conclusions: Athletes required revision arthroscopic posterior cap-

sulolabral repair at an incidence of 12.4% and had poorer outcome

scores and return to play with risk factors being dominant shoulder

surgery, female gender, concomitant rotator cuff injury, and the use of

3 or fewer anchors. This data is essential for patient selection, optimal

treatment techniques, and patient education as posterior shoulder

instability failure requiring revision has not previously been

evaluated.

FP22-1596

The relationship between posterior instability of the shoulder
and scapular dyskinesis—applicability of the scapular mobility

Jerk Test
Fujii, Y.*1; Kakoi, H.2; Izumi, T.2

1The Health Service Center, National Institute of Fitness and Sports in

Kanoya, Kanoya, Japan; 2Orthopaedic Surgery, Kagoshima

University, Kagoshima, Japan

Objectives: The purpose of this study was to show the relationship

between posterior instability of the shoulder and scapular dyskinesis

using the Scapular Mobility Jerk Test (SMJT), an original test we

developed to evaluate scapular dyskinesis in the jerk test.

Methods: This study evaluated 62 shoulders including posterior

instability (posterior instability group: PIG) and 160 normal shoulders

(normal group: NG) using the SMJT.

Scapular mobility was evaluated according to whether or not the

scapula was abducted when the shoulder was adducted horizontally

during the jerk test. When the scapula showed minimal or no

abduction in spite of shoulder horizontal adduction, the SMJT was

determined to be positive. When the scapula was abducted with

shoulder horizontal adduction in order to prevent posterior subluxa-

tion of the shoulder, the SMJT was deemed negative. Statistically

analysis between the two groups was performed using the Fisher’s

exact probability test.

Results: In PIG, the SMJT was positive in all shoulders, while only 3

of the 160 shoulders were positive in NG (1.9%) (p\ 0.05). The

results of SMJT showed that scapula mobility was clearly restricted in

PIG, particularly in shoulder horizontal adduction position.

Conclusions: Shoulders with posterior instability displayed a high

correlation to scapular dyskinesis such as minimal or no abduction of

scapula when the shoulder was adducted horizontally in the jerk test.
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FP22-1642
Early surgical stabilization of the shoulder is recommended

before multiple anterior dislocations
Yoshida, M.*1; Takenaga, T.1; Chan, C.2; Musahl, V.3; Debski, R.4;

Lin, A.5

1Orthopaedic Robotics Laboratory, University of Pittsburgh,

Department of Orthopedic Surgery, University of Pittsburgh,

Pittsburgh, United States; 2Orthopaedic Robotics Laboratory,

University of Pittsburgh, Pittsburgh, United States; 3Department of

Orthopedic Surgery, University of Pittsburgh, Orthopaedic Robotics

Laboratory, University of Pittsburgh, Pittsburgh, United States;
4Orthopaedic Robotics Laboratory, University of Pittsburgh,

Department of Bioengineering, University of Pittsburgh, Pittsburgh,

United States; 5Department of Orthopedic Surgery, University of

Pittsburgh, Orthopaedic Robotics Laboratory, University of

Pittsburgh, Pittsburgh, United States

Objectives: In a young population, the recurrence following an acute

traumatic anterior shoulder dislocation has been reported following

conservative treatment. Some surgeons recommend non-operative

management following a first time shoulder dislocation. In addition,

some patients fail to seek medical treatment following a first episode

and do so after multiple dislocations. In these patients, the best chance

for optimal surgical treatment may have been missed before an

increased propensity for recurrent instability. The purpose of this

study is to assess the kinematics of the glenohumeral joint following

multiple anterior dislocations in order to quantify joint stability, and

to evaluate the relationship between the number of dislocations and

the propensity for recurrence.

Methods: Eight fresh-frozen cadaveric shoulders (age range 48–66

years) were dissected free of all soft tissue except the glenohumeral

capsule. Each joint was mounted in a robotic testing system. To

evaluate the function of the intact capsule, a simulated apprehension

test was performed at 60 degrees of glenohumeral abduction and 60

degrees of external rotation. At this position, a 50 N anterior load was

applied to the humerus, and the resulting joint kinematics were

recorded. Each joint was then dislocated at 60 degrees of abduction

and 60 degrees of external rotation by applying an anterior load to the

humerus. The humerus was allowed to move until the anterior

translation reached one half the maximum anterior-posterior width of

the glenoid plus 10 mm. To evaluate the effect of the dislocation, a 50

N anterior load was applied to the shoulder and the resulting kine-

matics were recorded following 1, 2, 3, 4, 5 and 10 dislocations. To

assess the propensity for recurrence of the dislocation, the anterior

load required to achieve the dislocation was measured. A repeated-

measures analysis of variance (ANOVA) was used to compare the

kinematics and force required for dislocation following each dislo-

cation. Statistical significance was set at p\ 0.05.

Results: The anterior force required for dislocation was significantly

decreased between the intact shoulder and all subsequent dislocations

(p\ 0.05). In addition, the anterior force required for dislocation was

significantly decreased following the 4th dislocation compared to the

2nd dislocation. Anterior translation in response to an anterior load

was statistically increased between the intact shoulder and all sub-

sequent dislocations (p\ 0.05). Anterior translation was also

significantly increased following the 3rd, 4th and 10th dislocations

compared to after the 1st dislocation. (p\ 0.05)

Conclusions: The propensity for recurrent shoulder dislocation is

significantly increased following a 1st dislocation. Additionally, the

2nd and 3rd dislocations are also important thresholds regarding

further loss of anterior stability. Thus, early surgical stabilization

following the first dislocation may be necessary to prevent a signifi-

cant loss of anterior stability.

FP22-1682
Magnitude and location of glenohumeral capsular injury

following multiple shoulder anterior dislocations
Yoshida, M.*1; Takenaga, T.1; Chan, C.2; Musahl, V.3; Lin, A.3;

Debski, R.4

1Orthopaedic Robotics Laboratory, University of Pittsburgh,

Department of Orthopedic Surgery, University of Pittsburgh,

Pittsburgh, United States; 2Orthopaedic Robotics Laboratory,

University of Pittsburgh, Pittsburgh, United States; 3Department of

Orthopedic Surgery, University of Pittsburgh, Orthopaedic Robotics

Laboratory, University of Pittsburgh, Pittsburgh, United States;
4Orthopaedic Robotics Laboratory, University of Pittsburgh,

Department of Bioengineering, University of Pittsburgh, Pittsburgh,

United States

Objectives: Permanent deformation of the glenohumeral capsule can

occur during multiple shoulder dislocations resulting in capsular

injury. During surgical repair, the glenohumeral capsule is often

plicated and shifted to reduce joint laxity, following multiple dislo-

cations. However, quantitative evaluation and regional capsular injury

has not been described. The purpose of this study is to evaluate the

location and magnitude of the glenohumeral capsular injury following

multiple dislocations.

Methods: Seven fresh-frozen cadaveric shoulders were (age range

48–66 years) were dissected free of all soft tissue except the gleno-

humeral capsule. A 7 9 11 grid of strain markers were affixed to the

anterior and posterior band of the inferior glenohumeral ligament

(IGHL), and the axillary pouch. The humerus and scapula were then

mounted within a robotic testing system. An anterior load was applied

to the joint and the humerus was allowed to move until the anterior

translation reached one half the maximum AP width of the glenoid

plus 10 mm. Following dislocation, the positions of the strain markers

were recorded again and served as the non-recoverable strain state.

Marker capture was performed following 1, 2, 3, 4, 5 and 10 dislo-

cations to determine the magnitude of non-recoverable strain. The

non-recoverable strains in the anteroinferior capsule were divided into

eight sub-regions: 1) anterior band of IGHL on the glenoid side

(ABG), 2) anterior band of IGHL on the humeral side (ABH), 3)

anterior axillary pouch on the glenoid side (AAPG), 4) anterior

axillary pouch on the humeral side (AAPH), 5) posterior axillar pouch

on the glenoid side (PAPG), 6) posterior axillary pouch on the

humeral side (PAPH), 7) posterior band of IGHL on the glenoid side

(PBG), 8) posterior band of IGHL on the humeral side (PBH). For

each specimen, a spearman’s rank-order correlation was performed

between the peak value of non- recoverable strain and the number of

dislocation. Statistical significance was set at p\ 0.05.

Results: The peak value of non-recoverable strain of the inferior

capsule following multiple dislocations statistically increased with the

number of dislocations in five specimens. (p\ 0.05) The non-re-

coverable strain in the AAPH increased with the number of

dislocations compared to the other regions (p\ 0.05). Significantly

higher non-recoverable strain was also identified in the AAPG than

the ABH, PAPG and PBG. (p\ 0.05) The region of the capsule that

had the peak value of non-recoverable strain varied according to the

number of dislocations.

Conclusions: The magnitude of injury of the glenohumeral capsule

increased with the number of dislocations. The most injured regions

of the capsule varied following each dislocation. In addition, the

humeral region of the anterior axillary pouch of the glenohumeral

capsule demonstrated the highest magnitude of capsular injury

through all of the dislocations. The amount and location of capsular

plication may vary based on each individual and number of

dislocations.
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FP22-1926
Arthroscopic inferior capsular shift in multidirectional shoulder

instability
El Shewy, M.*1

1Cairo University, Cairo, Egypt

Objectives: Asses the results of arthroscopic inferior capsular shift

(AICS based on the principles of Neer and Foster open technique) in

management of multidirectional shoulder instability due to capsular

redundancy with or without a labral tear.

Methods: Arthroscopic inferior capsular shift was used to treat 98

patients with multidirectional shoulder instability due to capsular

redundancy (confirmed clinically and during arthroscopy). It aims at

reducing the size of the redundant inferior capsular pouch and rein-

forcing the thinned out capsule.

Results: Patients were followed for a minimum of 9 years. All

patients had multidirectional instability with redundant capsules.

Eighteen patients had an associated labral tear and 7 had an open

rotator interval. Three patients suffered from redislocation following a

significant trauma. The range of motion preoperatively was 170 � in
forward elevation, 65� in external rotation and reaching up to T5 in

internal rotation. Postoperatively it was 165� in forward elevation, 60�
in external rotation and reaching up to T6 in internal rotation. The

ASES, Constant and UCLA was significantly improvement

postoperatively.

Conclusions: Arthroscopic inferior capsular shift addresses the

problem of capsular redundancy present in cases of multidirectional

shoulder instability in a manner similar to that of the Neer and Fos-

ter’s open inferior capsular shift procedure. The overall outcome is

good and comparable to those of open capsular shift.

FP22-1971

Discus preserving reconstruction of recurrent anterior sterno-
clavicular instability in young persons: a 1–5 years follow-up
Rathcke, M.*1; Høffner, Rikke1; Krogsgaard, M.1

1Bispebjerg Hospital, Copenhagen, Denmark

Objectives: Recurrent anterior luxation of the sternoclavicular joint

(SCJ) is a functionally disabling condition, which complicate over-

head activities and many sports. It occurs in young persons, often

nontraumatic or after a minor trauma. If non-operative treatment

(physiotherapy) fails, surgical treatment is indicated. Often the discus

is resected, but in young persons it should preferedly be saved, and

therefore we introduce a stabilizing procedure that is preserving the

discus. It uses a gracilis autograft to form a triangular reconstruction

of the anterior SCJ capsule, anchoring the graft to manubrium and the

medial clavicle.

Objectives

To present the 1–5 year-result of this discus preserving SCJ

reconstruction for recurrent anterior dislocation in a prospective

cohort.

Methods: 30 SCJs (16 right/14 Left) in 25 patients (5 had bilateral

instability) were operated for recurrent dislocation of the SCJ during

the period 2010–17. Two patients had a re-operation due to recurrence

of the SCJ instability. Allografts were used in two patients, one pri-

mary and one re-operation.

All patients filled in the DASH questionnaire, OSS and WOSI *)

before the operation and at 1, 2 and 5-year follow-up. Stability, pain

and satisfaction were also registered. *) Disability of Arm, Shoulder

and Hand Score, Oxford Shoulder Score and Western Ontario

Shoulder Instability Index.

Results: Mean age at operation was 19 years (13–30). In 5 patients,

the procedure was bilateral.

At 1-year follow-up there was 4 re-instabilities, and two of these were

re-operated. 26 SCJ = 87 % were considered stable. One patient had

suture of a torn disc. Two patients complained of donor site from

harvest of the gracilis tendon, and 3 patients had keloid formation in

their scar. The subjective condition evaluated with DASH was sig-

nificantly increased at follow-up.

Conclusions: The 1–5 year results of a new discus preserving SCJ-

reconstruction using a gracilis graft had a satisfying outcome, as 87 %

were stable at follow-up. We suggest a discus- and joint-preserving

procedure for anterior SCJ reconstruction is standard in young

patients with intact discus and cartilage.

Ankle cartilage

FP23-374
Do outcomes differ following microfracture with biologic

augmentation with extracellular cartilage matrix vs.
microfracture alone for the treatment of articular cartilage

lesions of the talus?
Clanton, T.*1; Matheny, Lauren2; Chang, Angela 1

1Steadman Philippon Research Institute, Vail, United States;
2Steadman Philippon Research Institute, Clinical Research, Vail,

United States

Objectives: The purpose was to determine whether there is a sig-

nificant difference in function and postoperative activity level in

patients who underwent microfracture with extracellular cartilage

matrix versus microfracture alone, for treatment of articular cartilage

lesions of the talus, while accounting for factors such as body mass

index (BMI), chondral lesion size and sex. Our hypothesis was that

patients who underwent microfracture with ECM augmentation will

have similar functional levels and activity levels postoperatively.

Methods: All patients who underwent microfracture with

microfracture alone or microfracture plus ECM augmentation for the

treatment of an Outerbridge grade 3 or 4 articular cartilage lesion of

the talus, by a single surgeon between January 2013 and December

2014 were included. Intraoperative data were documented at time of

surgery. Patients completed a subjective questionnaire at minimum 2

years following ankle surgery. All data were collected prospectively

and stored in a data registry. Regression models were utilized for the

primary dependent variables FAAM and Tegner.

Results: There were 42 patients (16 females, 26 males, average age =

42.6 years (SD = 13.6; range 18–73) in this study. There were 22

patients in the microfracture cohort and 20 patients in the ECM

cohort. Minimum 2-year follow-up was obtained for 93% of patients

(39/42). There was no significant difference in sex (P = .809) or age

between microfracture cohort (44.1 years; SD = 13.6; range 18.0–72.9

years) and ECM cohort (41.0 years; SD = 13.6; 19.2–69.0 years) (P =

.465). There was no significant difference in FAAM score between

cohorts while adjusting for BMI, sex and chondral lesion area (P =

.583). The microfracture cohort had a mean FAAM total score of 81.4

(SD = 16.6) compared to the ECM cohort of 84.1 (SD = 17.5)). BMI

was 25.9 (SD = 4.1) in the microfracture cohort and 25.1 (SD = 3.6) in

the ECM cohort. Mean chondral lesion size was 56.8 mm2 (SD =

81.0; range 15.0–400.0) in the microfracture cohort and 61.6 mm2

(SD = 47.0; 12.0–200.0) in the ECM cohort. Chondral lesion size was

the only significant predictor of FAAM. As chondral lesion size

decreases, FAAM score increases (P = .004). There was no significant

difference in Tegner activity scale between cohorts while adjusting

for BMI, sex and chondral lesion area (P = .199). The microfracture

cohort had a median Tegner score of 3.0 (mean = 4.1, SD = 1.8)

compared to the ECM cohort of 5.0 (mean = 4.9; SD = 2.0)). The only

significant predictor was BMI. As BMI decreases, Tegner activity

scale significantly increases (P = .001). All other outcomes measures

were similar between groups.

Conclusions: There were no significant differences in outcomes in

patients who underwent microfracture alone versus microfracture plus
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ECM for the treatment of an articular cartilage lesion of the talus or

mortise. Size of articular cartilage lesion was a significant predictor of

function and BMI was a significant predictor of activity level. All

patients improved in function postoperatively.

FP23-624

Prevalence of osteochondral defects in rotational type ankle
fractures with syndesmotic rupture. Should we scope them all?
Lambers, K.*1; Saarig, A.1; Turner, Hayley2; Stufkens, S.1;

Doornberg, J.2; Kerkhoffs, G.1; Jaarsma, R.2

1Academic Medical Center, Amsterdam, Netherlands; 2Flinders

Medical Centre, Adelaide, Australia

Objectives: The aim of this study was to evaluate a prospective

cohort of patients with protocolled bilateral post-operative low-dose

computed tomography (CT) scans after open reduction and internal

fixation (ORIF) of rotational type ankle fractures that required syn-

desmotic fixation. This in order to diagnose osteochondral defects

(OCD) that in retrospect may have been amenable to concomitant

operative fixation (Berndt & Harty Type III & IV) during the index

procedure.

Our hypothesis was that the incidence of OCDs that are amenable to

operative fixation is higher in ankle fractures w ı́th associated syn-

desmotic injuries than in the complete spectrum of rotational type

ankle fractures that have been the subject of previous reports in the

Orthopaedic literature.

Methods: We retrospectively reviewed a prospective cohort of

patients who underwent open reduction and internal fixation of an

ankle fracture with syndesmotic injury with either static- (screws) or

dynamic fixation. As per hospital protocol, these patients underwent

routine bilateral post-operative low-dose CT assessment of reduction

of the syndesmosis. Two independent observers -not involved in

patient care- classified ankle fractures according to Weber and OCDs

according to the classification system by Berndt and Harty.

Results: Fifty-nine patients fit the inclusion criteria. There were 19

(32%) Weber B type ankle fractures, and 39 (66%) Weber Type C.

One patient (2%) had fixation for a syndesmotic rupture without

(proximal) fibula fracture and could not be classified according to the

Weber classification. Talar osteochondral lesions were present in

eight patients (14%). In one patient two osteochondral lesions were

found which resulted in a total of nine lesions. According to the

Berndt and Harty classification, one was classified as Stage I, three as

Stage III, and five as stage IV.

Conclusions: This diagnostic imaging study reveals a 14% incidence

of talar OCD lesions in ankle fractures with syndesmotic rupture as

identified on routine post-operative CT assessment of syndesmotic

reduction. The majority of these OCDs were amenable to arthro-

scopic-assisted or mini-open fixation according to the grading system

by Berndt and Harty. One may consider arthroscopic assisted open

reduction and internal fixation to assess both syndesmotic injury, as

well as diagnose and fix talar OCDs that may be present in 1 of 7

patients.

FP23-806

Cortical bone peg fixation for medial osteochondral lesions
of the talus—arthroscopic transmalleolar bone tunnel approach
Kumai, T.*1; Higashiyama, I.2; Matsui, T.3; Sugimoto, T.4

1Faculty of Sport Sciences, Waseda University, Tokorozawa, Japan;
2Dept. of Orthopaedic Surgery, Matsukura Hospital, Nara, Japan;
3Dept. of Orthopaedic Surgery, Saiseikai Nara Hospital, Nara, Japan;
4Dept. of Orthopaedic Surgery, Kawamura Hospital, Osaka, Japan

Objectives: Since osteochondral lesions of the talus (OLT) follow

different clinical features in individual cases, it is impossible to treat

all lesions by a single approach. When treating with relatively large

fragments, it is important to achieve morphological repair of the talar

dome and the osteochondral fragment should be reattached whenever

possible. We have reported before that bone peg fixation could yield

favorable clinical results even in unstable chronic OLTs. However,

the conventional technique requires a medial malleolar osteotomy to

address medial lesions which result in the delay to sporting activities.

We recently developed arthroscopic bone peg fixation technique

through transmalleolar bone tunnel. The purpose of this study is to

introduce the new arthroscopic technique and to report a preliminary

outcome in relation to the return to sporting activities.

Methods: Methods: Twenty ankles in 20 patients with symptomatic

medial osteochondral lesions of the talus were examined. Their ages

ranged from 15 to 26 years (mean: 21.2 years) and were followed up

postoperatively for 2 years to 3.5 years. The stage of the lesions was II

in 12 and III in 8 ankles. Cases with unstable chronic osteochondral

fragment with osteosclerotic talar bed were indicated for this proce-

dure. Transmallolar bone tunnel 8 mm in diameter was made by

coring reamer. The stability of the lesion was assessed through bone

tunnel and fibrous tissue on the talar bed was curetted if necessary.

The lesion was fixed with 2 or 3 bone pegs (about 15–20 mm in

length) donated from the anterior tibia. After two-weeks cast immo-

bilization, partial weight-bearing was started and full weight-bearing

was allowed 6 weeks after operation.

Results: Results: Clinical results were good in 18 (90%) and fair in 2

ankles; improvement were observed in all patients. Radiological

improvements were seen in 17 ankles (85%), however, 3 patients

rated as poor showed depression of the fragment on CT. All patients

who were playing sports returned to preoperative state. Recovery time

to the jogging was 3.3 months postoperatively.

Conclusions: Discussion: Bone peg fixation for osteochondral lesion

of the talus should be considered in patients with old lesions

accompanied by osteosclerosis of the talar bed. A short-term clinical

result of the new arthroscopic procedure revealed excellent and

patients enabled earlier return to sporting activities than that with

conventional malleolar osteotomy.

Conclusions: The arthroscopic transmalleolar bone peg fixation may

have a great advantage especially for athletes although it is techni-

cally challenging.

FP23-879
Arthroscopic one-step bone marrow derived cells transplantation

for the treatment of osteochondral lesions of the tibial plafond:
midterm clinical and MRI results
Baldassarri, M.*1; Buda, R.2; Ricciarelli, M.3; Vannini, Francesca4;

Faldini, C.3

1Rizzoli Orthopaedic Institute, I Clinic of Orthopaedics and

traumatology, Bologna, Italy; 2Istituto Ortopedico Rizzoli, Bologna

University, VI Department of Orthopaedics and Traumatology,

Bologna, Italy; 3Rizzoli, Bologna, Italy; 4Istituto Ortopedico Rizzoli,

Bologna, Bologna, Italy

Objectives: Osteochondral lesions of the distal tibial plafond

(OLTPs) are rare and far less common than osteochondral lesions of

the talus. Literature data do not report clinical records with significant

follow up. The aim of our study was to evaluate the clinical and MRI

outcomes following arthroscopic treatment of distal tibia osteochon-

dral lesions and to report our results with treating these rare lesions.

Methods: From 2010 to 2016 a retrospective chart review was per-

formed on 18 patients treated arthroscopically with the one-step

BMDCT for OLTPs. The Patients with associated astragalic lesions,

extra-articular or intra-articular injuries, infectious and rheumatic

diseases were excluded from the study. Clinical evaluation and MRI

scans were perform to all patients pre-operatively and during the

follow up. The AOFAS Score was used to obtain patient-reported
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functional outcome scores preoperatively and postoperatively at the

final follow-up.

Results: A total of 18 patients (9 males and 9 females with a mean

age at surgery of 39 ± 10.2 years) were included in the study. All the

patients were treated with the one-step BMDCT throughout an

anterior ankle arthroscopy. 10 lesions were in the medial region of the

tibial plafond, 3 in the central region and 5 in the lateral side of the

tibial planfond. Mean lesion size was 172 ± 96 mm2. Patients were

followed up to a mean of 44 ± 19 months.

The AOFAS score improved from 52.4 preoperatively to 80.6 at the

mean final follow-up. All the patients were satisfied with the proce-

dure. In 14 cases the MRI showed a complete filling of the

osteochondral defect, in 2 patients a hypertrophic tissue was observed,

while in the other 2 patients an incomplete repair of the lesion

associated with a persistent slight subchondral edema were reported.

Conclusions: Osteochondral lesions of the distal tibia represent a

challenge for the orthopedic surgeon. The high incidence of good

outcome in our series indicate that the one-step BMDCT could be a

valid option for the treatment of this type of lesions. Further studies

with a longer follow-up are necessary to confirm these results.

FP23-1064
Lift, drill, fill and fix (LDFF), an arthroscopic treatment for talar

osteochondral defects: our latest results
Lambers, K.*1; Stufkens, S.1; Kerkhoffs, G.1

1Academic Medical Center, Amsterdam, Netherlands

Objectives: Management of talar osteochondral defects is still a

challenge with multiple factors to be taken into account when

determining the best available treatment. There are multiple surgical

treatment strategies available with a substantially increase over the

past decades. Internal fixation of the osteochondral defect can be a

good way of restoring the original congruency of the ankle mortise

and preserves hyaline cartilage. This in contrast to the also often used

bone marrow stimulation techniques where the focus lies on the

intrinsic capacity of the cartilage to heal itself due to the formation of

new fibrocartilage.

We previously reported about a promising minimally invasive

arthroscopic internal fixation procedure, described as the Lift, Drill,

Fill, Fix (LDFF) technique. This is a new technique used for arthro-

scopic fixation of primary and larger ([ 10 mm) OCDs of the talar

dome. It showed encouraging results after 1 year of follow up. Our

objective is to describe the clinical outcome at 2 year post-operatively

in a now larger study group.

Methods:We obtained outcome measures on 23 patients 2 years after

their original surgery. The Numeric Rating Scale (NRS) of pain and

satisfaction and the Foot and Ankle Outcome Score (FAOS) were

used as outcome parameters.

Results: Median patient satisfaction was 8.0. The numeric rating

scale for pain in rest improved from 2.6 pre-operatively to 1.2 at time

of follow up (p = 0.016). Pain during weight bearing improved from

6.3 pre-operatively to 2.1 (p = 0.000). The median FAOS for pain,

other symptoms, activity of daily living, and for sport and recreation

was 86, 71, 94, and 70 respectively.

Conclusions: LDFF of an osteochondral talar defect has a satisfactory

outcome at 2 years follow up and stays to be a promising arthroscopic

treatment option for primary talar OCDs.

FP23-1246
Surgical repair of osteochondral lesions of the talus using biologic

inlay osteochondral reconstruction: clinical outcomes
after treatment using a medial malleolar osteotomy approach

compared to an arthroscopically-assisted approach
Puszkarz, M.*1; Laprus, H.1; Whyte, G.2; Klon, W.1; Sadlik, B.1

1St Luke’s Hospital, Biological Joint Reconstruction Department,

Bielsko-Biala, Poland; 2New York Presbyterian Hospital/Queens,

Department of Orthopaedics and Rehabilitation, New York, United

States

Objectives: The aim of the study is to provide a comparative analysis

of clinical outcomes of talar osteochondral lesion repair using bio-

logic inlay osteochondral reconstruction in patients who did or didn’t

undergo medial malleolar osteotomy, with specific focus on lesion

surface area and volume.

Methods: Patients treated for osteochondral lesions of the talus

through a medial malleolar approach or arthroscopically- assisted

approach were prospectively followed. Surgical technique was bio-

logic inlay osteochondral reconstruction (autogenic bone graft,

porcine collagen or hyaluronic acid-based matrix soaked in bone

marrow concentrate). Assessment tools consisted of the visual ana-

logue scale (VAS) and the American Orthopaedic Foot and Ankle

Society Ankle-Hindfoot score (AOFAS). The MRI observation of

cartilage repair tissue (MOCART) score was used postoperatively.

Results: Data for 24 patients (14M/10F, mean age 34 years, mean FU

22 months) was analyzed. 11 patients underwent medial malleolar

osteotomy, and 13 were treated without osteotomy using the arthro-

scopically-assisted technique through an anteromedial approach.

Mean age for those treated with osteotomy was 35.3± 13.3 years, and

for those treated without osteotomy 32.9 ± 14.0, BMI was 26.2 ± 3.8

and 24.0 ± 3.2 kg/m2, the mean lesion area was 130.6 ± 56.4 and

120.5 ± 35.4 mm2, lesion volume was 988.6 ± 995.1 and 768.2 ±

516.8 mm3, respectively. There were no statistically significant dif-

ferences between treatment groups with respect to age (p = .523),

BMI (p = .213), lesion area (p = .977) or volume (p = .417). To

reconstruct the osteochondral defect, porcine collagen matrix was

used in 13 cases, and hyaluronic acid-based matrix matrix was used in

11. There was no difference in follow-up duration for those patients

who did or did not undergo osteotomy (p = .366).

In the group of patients who underwent malleolar osteotomy,

mean AOFAS increased from 57.7 ± 13.0 preoperatively to 81.2 ±

12.3 at final FU (p\ .001), and mean VAS decreased from 5.7 ± 1.0

preoperatively to 1.9 ± 1.0 (p\ .001). In those who didn’t undergo

osteotomy, mean AOFAS increased from 54.4 ± 12.4 preoperatively

to 84.0 ± 14.6 at final FU (p\ .001), and mean VAS decreased from

7.6 ± 1.7 preoperatively to 2.0 ± 1.4 (p\ .001). The change in mean

score from preoperative assessment to final follow-up was not sig-

nificantly different for the VAS (p = .067) or AOFAS (p = .213)

scores between treatment groups.

There were no significant correlations identified between lesion

area/volume and improvements in mean scores of VAS (rs = 0.083, p

= .699/rs = - 0.205, p = .336) or AOFAS (rs = - 0.377, p = .070/rs =

- 0.150, p = .484) scores. Comparing outcomes between different

types of matrices (porcine collagen or hyaluronic acid-based), there

was no significant difference in improvements of VAS (p = .328) or

AOFAS (p = .480) scores at final follow-up.

Conclusions: Osteochondral lesions of the talar dome can be treated

successfully by biological inlay osteochondral reconstruction tech-

nique without medial malleolar osteotomy, with good to excellent

clinical outcomes expected.
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FP23-1271
The osteotomy of the medial malleolus in the operative therapy

of an OD of the talus—an obsolete procedure
Waizy, H.*1; Weber, Carla1; Andric, Vlatka1; Kinkelin, Michaela 1

1Klinik für Fuß- und Sprunggelenkchirurgie, Hessing Stiftung,

Augsburg, Germany

Objectives: The aim of this presentation is to point out that the exact

preoperative planning of the approach to the talus does not require a

medial malleolar osteotomy.

Methods: In the period 7/13 to 11/16 we treated 64 patients with the

diagnosis of symptomatic osteochondrosis dissecans. In 86%, the OD

was localized medially, in 9% laterally. 2 patients had a central

anterior, 1 patient a combined medial and lateral OD. Preoperatively,

native x-ray images of the ankle and the hindfoot and an MRI were

obtained, which were used to assess the exact localization of the OD

and the position of the foot during the examination. The appropriate

access was chosen by means of this information. Preoperative, 8

weeks and 15 weeks postoperatively, the clinical data were collected

using the visual analogue scale and the FAOS (Foot and Ankle

Outcome Score).

Results: No medial malleolar osteotomy was necessary for surgical

therapy; In 30 patients the OD was addressed via ventral, in 32

patients via dorsal arthrotomy. 2 patients were treated arthroscopi-

cally with anterograde drilling of the. Dissecat refixations (n = 5) and

the AMIC procedure (n = 57) could be performed without problems

after careful preoperative selection of the approach. Clinical scores

showed a significant postoperative improvement and high patient

satisfaction.

Conclusions: Due to the exact evaluation of preoperative MRI ima-

ges, the medial malleolar osteotomy is no longer necessary in the

therapy of the OD, which is a decisive advantage for the patient and

the surgeon. Surgical therapy of an OD via anterior or posterior

arthrotomy leads to excellent clinical results.

FP23-1571

Arthroscopic microfracture vs. arthroscopic autologous matrix-
induced chondrogenesis for the treatment of articular cartilage

defects of the talus
Becher, C.*1; Moataz, A.1; Malahias, M.1; Thermann, H.1

1Internationales Zentrum für Hüft-, Knie- und Fußchirurgie, ATOS

Klinik, Heidelberg, Germany

Objectives: Microfracture is an established method in the treatment

of articular cartilage defects of the talus. The value of an additional

acellular matrix is still under debate. Aim of this study was to com-

pare the results of arthroscopic microfracture vs. arthroscopic

autologous matrix-induced chondrogenesis using a collagen I/III

matrix (AMIC) in the treatment of articular cartilage defects of the

talus with common clinical scores.

Methods: Patients from our database with a minimum follow-up of 5

years after arthroscopic treatment for an articular cartilage defect of

the talus with either microfracture alone or an additional acellular

matrix were matched according to the variables age, sex and BMI. All

arthroscopic treatments were performed by one surgeon who changed

his approach after availability of the acellular matrix independent of

any other influencing factors. The Hannover Scoring System for the

ankle (HSS) and a Visual analog scale (VAS) for pain, function and

satisfaction were used to evaluate the clinical outcome. Overall

median values were taken for statistical analysis using a non-para-

metric Mann-Whitney U-Test for group comparisons and Wilcocoxon

sign rank sum test for differences between the pre- and postoperative

values. A p-value\ 0.05 was considered significant.

Results: 32 patients (16 microfracture, 16 AMIC) were included. No

significant between-group differences were observed in demographic

data and preoperative score values. Both groups showed statistically

significant improvement when comparing the pre- and postoperative

score values. No statistically significant differences were observed

between the median values of the groups with the HSS (microfrac-

ture: 82 (71–96) points; AMIC 88 (40–98) points). Accordingly, no

significant differences were observed with the VAS pain (mi-

crofracture: 0.95 (0–3.8); AMIC: 1.0 (0–8.5), VAS function

(microfracture: 8.4 (3.5–10); AMIC: 9.0 (1.5–10) and VAS satisfac-

tion (microfracture: 8.9 (2.8–10); AMIC: 9.45 (1.5–10).

Conclusions: Good clinical results were observed for arthroscopic

microfracture with or without an additional acellular collagen I/III

matrix in the treatment of articular cartilage defects of the talus. The

results were statistically comparable between both groups with a

slight tendency towards better score results at the HSS and VAS

function and satisfaction with the AMIC approach.

Patellofemoral II

FP24-493

Clinical results of pulsed signal therapy on anterior knee pain
with patellar chondropathy: a randomized clinical trial
Gomes Gobbi, R.*1; Pastore e Silva, Adriana1; Kawamura Demange,

M.1; Ricardo Pecora, J.1; Luis Camanho, G.1

1Hospital das Clinicas, HCFMUSP, Faculdade de Medicina,

Universidade de Sao Paulo, Sao Paulo, Brazil

Objectives: Pulsed electromagnetic fields (PEMFs) have been used

since the 1970s as an alternative method of pseudoarthrosis treatment.

More recently, a patented pulse frequency for bones and soft tissues,

termed pulsed signal therapy (PST), was also introduced. PST has

been used relatively empirically to treat various diseases, including

arthrosis of various joints, spine pain syndromes, tendinopathy, sports

injuries and even as an adjunct in rheumatic diseases.

Objective: Evaluate the effect of pulsed signal therapy (PST) on

patellofemoral pain syndrome associated with patellar chondropathy.

Methods: Prospective randomized double-blind placebo controlled

clinical trial, including 25 patients (41 knees) between 20 and 50

years with pain due to isolated patellar chondropathy confirmed

through MRI. The PST group received nine 50-min daily sessions of

PST treatment. The control group received nine 50-min daily sessions

of blinded placebo treatment. The main outcome was improvement in

Kujala score for patellofemoral disorders. Hypothesis was that PST

treated knees would be better after 3-month follow-up. A 12-month

follow-up was planned to check duration of clinical improvement.

Kujala score was ascertained before and 3, 6 and 12 months after

allocated intervention.

Results: Seventeen knees (5 males and 12 females, mean age 36.7 ±

7.9) received placebo and 24 knees (8 males and 16 females, mean

age 35.5 ± 8.9) received PST. By the third month, PST group

exhibited a mean improvement of 9.63 ± 7.5 Kujala points, compared

to 0.53 ± 1.8 in the placebo group (p\ 0.001). There was also a

significant progressive improvement between pre-treatment and the

3rd month, between the 3rd and 6th and between the 6th and 12th

month (p\ 0.016). With superiority of PST against placebo at 3

months, effective PST treatment was performed for the knees in the

placebo group, which also improved at 3 months (p\ 0.001) and 6

months (p = 0.005). No adverse effects were reported.

Conclusions: Pulsed signal therapy in patients with patellofemoral

pain syndrome was effective in improving Kujala score compared to

placebo 3 months after treatment. Moreover, improvement was pro-

gressive up to 12 months of follow-up.
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FP24-1625
The outcomes of trocheoplasty in patellofemoral instability:

a systematic review and meta-analysis
Sethi, E.*1

1National University Hospital, Singapore, Singapore, Singapore

Objectives: Trochlear dysplasia is one of the commonest causes of

patellofemoral instability, affecting 96% of patients with patellofe-

moral instability. It has also been proven to be one of the predictors of

recurrent instability. Trocheoplasty is then developed to improve the

outcomes of patients with patellofemoral instability.

This article aims to provide a comprehensive systematic review and

meta-analysis to examine the outcomes of trocheoplasty, and the

factors affecting these outcomes.

Methods: The review was conducted according to PRISMA guide-

lines. All studies that reported clinical outcomes before and after

trocheoplasty were included in the review. Quantitative random

effects meta-analysis was performed to compare between the pre-

operative and post-operative outcomes. Meta-regression was

employed to identify potential moderators. Articles were evaluated

qualitatively when quantitative data were not reported.

Results: A total of 21 publications with 779 knees were included.

Surgical indications include recurrent patellar dislocation, high-grade

trochlear dysplasia (Dejour B, C and D), lateral patellar glide, positive

apprehension test, persistent pain and failed conservative manage-

ment. Statistically significant improvement in all outcomes was noted

post-operatively, including patient satisfaction (RR 46.7; 95% CI:

16.5–131.9), Tegner score (1.91; 95% CI: 0.97–2.84), Kujula scores

(SMD 1.84; 95% CI 1.07–2.62), International Knee Documentation

Committee score (SMD 1.55; 95% CI 1.16–1.94) and Visual Ana-

logue Scale for pain (RR 1.46; 95% CI 0.83–1.09). This statistically

significant improvement was independent of the other concomitant

procedures performed. The patient’s age and Dejour’s classification

for trochlear dysplasia also did not affect the post-surgical outcomes.

Complications reported include redislocation, patellofemoral pain,

range of motion deficit, arthritis, need for further surgeries including

arthroplasty, thromboembolic events and wound infection.

Conclusions: Trocheoplasty is an effective procedure to indepen-

dently improve the outcomes of patients with patellofemoral

instability, regardless of the presence of concomitant procedures as

well as the patient’s age and classification of trochlear dysplasia.

FP24-1735

5-year results after isolated patellofemoral inlay resurfacing
arthroplasty—a prospective study
Pogorzelski, J.*1; Cotic, M.1; Bartsch, Eva1; Imhoff, A. B.1

1Department of Sports Medicine, Hospital Rechts der Isar, Munich,

Germany

Objectives: Although the implantation of patellofemoral arthroplasty

systems has been used for more than 30 years, it remains a chal-

lenging procedure. Patient selection remains the key factor fur

successful mid-term outcomes. However, drawbacks of prosthetic

designs such as onlay-designs are believed to be partially responsible

for failures of early implant concepts. As a result, a different type of

prosthesis with an inlay-design was developed recently. As long-term

results of this type of prosthesis are rare, the purpose of this study was

to prospectively evaluate the clinical 5-year results after isolated

patellofemoral inlay resurfacing (PFIR) arthroplasty.

Methods: In this IRB-approved study with prospectively-collected

data, all patients had undergone PFIR arthroplasty implantation and

were at least 5 years out from surgery. Patients with concomitant

surgery on the index knee were excluded from the study. The overall

Western Ontario and McMaster Universities Arthritis Score

(WOMAC), Tegner Activity Scale and Pain Visual Analog Scale

(Pain VAS) was collected pre- and postoperatively. Additionally, all

patients underwent radiographic examination at final follow up.

Failure was defined as conversion to total knee arthroplasty.

Results: From 09/2009 to 04/2012, a total of 30 isolated PFIR pro-

cedures were performed in 29 patients (19 male, 10 female, mean age

of 47.6 ± 11.8 years at surgery). All knees demonstrated significant

baseline symptoms refractory to conservative care and 73.3% (n = 22)

of all patients underwent prior surgical interventions. Of the 29

patients available, seven patients refused participation prior to

enrollment and one patient passed away from unrelated causes. Four

patients were converted to a total knee replacement and thus con-

sidered failures; one patient suffered from an allergic reaction against

chrome/nickel while the remaining three suffered from persistent

pain. Finally, the remaining 17 patients (18 knees) could be included

into the statistical analysis. At a mean follow-up of 63.3 ± 3.5

months, the following medians and interquartile ranges (25th–75th

percentile, Q1, Q3) could be observed: The median Pain Vas

decreased significantly (p = 0.001) from 5 (Q1:4; Q3:7) preopera-

tively to 2 (Q1:0; Q:3) postoperatively. The median Tegner Activity

Scale score did not drop significantly (p = 0.408) from 3 points (Q1:2;

Q3:4) preoperatively to 3 points (Q1:2; Q3:4) postoperatively. The

median overall WOMAC score increased significantly (p = 0.007)

from 67 (Q1:58; Q3:72) preoperatively to 90 (Q1:72; Q3:91) post-

operatively. Radiographically, no significant progression of the

tibiofemoral Kellgren Score (KS) could be observed.

Conclusions: At minimum five-year follow-up, patients treated with

an inlay patellofemoral resurfacing arthroplasty can expect good

clinical outcomes with little postoperative pain and a low failure rate.

Moreover, no significant progression of tibiofemoral osteoarthritis

could be detected and the level of sport ability could be maintained.

FP24-1755

Age at time of surgery but not sex related to outcomes
after isolated MPFL reconstruction
Hiemstra, Laurie*1; Kerslake, Sarah2; Lafave, Mark3

1University of Calgary, Banff Sport Medicine, Banff, Canada; 2Banff

Sport Medicine, University of Alberta, Edmonton Canada, Banff,

Canada; 3Mount Royal University, Physical Education, Calgary,

Canada

Objectives: Multiple studies have shown that children and adoles-

cents are at increased risk of patellofemoral instability compared to

adults, as well as being at increased risk of recurrence after a first-

time dislocation. Sex has also been proposed to have an influence on

patellofemoral instability. The purpose of this study was to investigate

the influence of age at the time of surgery and sex on patient-reported

quality of life and clinical outcome following isolated medial patel-

lofemoral ligament (MPFL) reconstruction for recurrent lateral

patellofemoral instability.

Methods: Demographic and clinical data was collected pre-opera-

tively including age at first dislocation, sex, the presence of knee

hyperextension greater than 10�, the presence and grade of trochlear

dysplasia, and the WARPS/STAID classification. Patients were

assessed clinically at the 12- and 24-month follow-up appointments,

and any reports of re- dislocation or instability were also noted.

Patients completed the Banff Patellofemoral Instability Instrument

(BPII) pre- operatively and at the post-operative follow-up visits, to

assess disease-specific quality of life. To assess the effects of age at

surgery and sex on BPII, multiple linear regression models were fit

predicting BPII at 12- and 24-months.

Results: Complete data and minimum 12-month BPII scores were

available for analysis for 298/328 patients (90.9%). Average duration

of follow-up was 26.4 months. There were eleven failures in the

cohort (3.4%). The pre-operative unadjusted regression model did not

indicate a significant (alpha = 0.05) difference in BPII scores when

compared using age at time of surgery or sex. For the 12- and
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24-month BPII scores, the model indicated no significant effect of

sex. Age at the time of surgery was statistically significant for each

post-operative time point, with lower BPII scores apparent for each

10-year increase in age at time of surgery. In the adjusted regression

model, the WARPS/STAID score was significantly associated with

the pre-operative BPII score. For the 24-month post-operative BPII

scores, age at time of surgery and the pre-operative WARPS/STAID

score were both significant. Lower BPII scores were apparent for each

10- year increase in age at time of surgery, as well as for lower scores

on the WARPS/STAID classification.

Conclusions: This study demonstrated that patient age at the time of

surgery had a significant effect on patient-reported outcomes, with

lower BPII scores apparent for each 10-year increase in age at time of

MPFL reconstruction. These findings suggest that delaying stabi-

lization surgery in symptomatic patients may lead to poorer outcomes.

There was no difference demonstrated in outcomes for males versus

females at 12- or 24-months post-operative. Patients who presented

with a lower WARPS/STAID classification score demonstrated lower

pre- and post-operative quality-of-life outcome scores.

Shoulder basic

FP25-1536
Coracoacromial ligament thickness and Rotator Cuff

Tendinopathy: validition and reproducibility of two measures
methods using MRI based imaging
Pages, Laure*1; TOANEN, Cecile1; Fallet, Laure1; DAHAN, Meryl1;

Desmoineaux, P.1; Boisrenoult, P.2; Pujol, N.3

1CH Versailles, LE CHESNAY, France; 2Hospital of Versailles,

Versailles Saint Quentin en Yvelines, Le Chesnay, France; 3Hospital

of Versailles, Orthopedic department, Le Chesnay, France

Objectives: Etiopathogeny of rotator cuff tendinopathy (RCT)

remains a discuss problem. Relationships between coracoacromial

arch and rotator cuff tendinopathy have been already described.

However, coracoacromial ligament thickness (CAL) thickness has not

been studied. The aim of this study was to describe and validate two

methods of CAL thickness measurement using MRI or Magnetic

Resonance Arthrography (MRA) imaging.

Methods: Thirty patients were divided in 3 groups, similar for age,

sex and shoulder side. RCT group (n = 20) has been studied using

MRI (group 1: n = 10) or MRA (group 2 n = 10). RCT groups have

been compared to a control group (group 3 n = 10), explored using

MRI for another shoulder pathology than RCT or rotator cuff tear.

CAL thickness (CALT) measurements were made on coronal views

using FAT-SAT T2 weighted images. Direct measurement of CALT

was defined by the distance (in mm) between superior and inferior

side of the CAL. Indirect measurement of CALT was made using

ratio (AH/CH) defined by the distance (AH) (in mm) between inferior

cortical part of acromion to the superior cortical border oh humeral

head, divided by the distance (CH) (in mm) between CAL inferior

side to the superior cortical border of humeral head. Each measure has

been done twice for each patient, by two independents observers.

Intra- and interobserver correlation and concordance tests were per-

formed by Pearson’s correlation. Interobserver measures have been

compared using Wilcoxon test at 0.05 alpha level.

Results: No significant difference was found between interobserver

measures: MRI vs. MRA, direct measure of CALT, indirect measure

of CALT. Direct and indirect CALT measurements were accurate and

reproducible (correlation efficiency (r): intraobserver: 0.84–0.64;

interobserver: 0. 96- 1; 0. 80–0.86). Direct and indirect CALT mea-

surements were significantly higher in RCT groups than in control

group (respectively, in mean: 2.39 vs. 0.98 mm and 1.39 vs. 1.17) (p =

0.028).

Conclusions: Direct or indirect CALT measurements were accurate

and reproducible, using both MRI and MRA. CAL was thicker in

patients with RCT than in the control group with rotator cuff disease.

FP25-1563

Umbilical cord stem cells and pulsed electromagnetic fields:
potential tools for tendon repair?
Marmotti, A.*1; Peretti, G.2; Mattia, S.3; Mangiavini, L.2; de

Girolamo, Laura4; Blonna, Davide5; Bellato, E.1; Castoldi, F.1

1University of Torino, Turin, Italy, San Luigi Hospital, Torino, Italy;
2Istituto Ortopedico Galeazzi, Milano, Italy; 3University of Torino,

Molecular Biotechnology Center, Torino, Italy; 4IRCCS Istituto

Ortopedico Galeazzi, Orthopaedics Biotechnology Lab, Milano, Italy;
5Az. Osp. Ordine Mauriziano, Orthopaedics, Torino, Italy

Objectives: The use of umbilical cord mesenchymal stem cells (UC-

MSC) and pulsed electromagnetic fields to improve tendon repair is

still investigational. The combination of PEMF, and UC-MSC sup-

plementation may have clinical relevance for improving tendon cell-

based tissue engineering. The aim of the study is to evaluate in vitro

the effect of low-frequency PEMF on tenogenic differentiation of

MSC isolated from human UC-MSC

Methods: 15 Fresh UC samples from women with healthy pregnan-

cies were retrieved at the end of caesarean deliveries. The UC

samples were manually minced without any enzymatic digestion into

very small fragments and cultivated in an MSC expansion medium,

then UC tissue was removed and adherent cells were allowed to

expand. At day 28, the adherent cells were collected and replated until

confluence (passage 1, P1).

Immunophenotypic characterization was performed.

For tendon differentiation the medium was: DMEM, 10% FCS, 50

U/ml penicillin, 50 lg/ml streptomycin, 2 mM L-glutamine and 5 ng/

ml b-FGF.

The following cell cultures have been set up:

1. UC-MSCs with MSC differentiation medium ? exposure to

PEMF

2. UC-MSCs with MSC differentiation medium without exposure to

PEMF

3. UC-MSCs with MSC-grown base medium (without b-FGF)

without exposure to PEMF intensity of magnetic field = 1.5 mT,

frequency = 75Hz

The UC-MSCs were subjected to PEMF for 4 h/day (PEMF1) or 8

h/day (PEMF2) .

At 7, 14, 21 days of differentiation, the apoptosis was analyzed by

flow cytometry, using annexin V/propidium iodide. At the same time

points immunofluorescence analysis was performed to evaluate the

expression of collagen type I and scleraxis (markers of tendon dif-

ferentiation) and PCNA (proliferative marker).

Results: At P1, we obtained a mean value of 0.78 (SD 0.28) 9 10E6

cells/gr of UC.

Cells were positive for CD73, CD90, CD105, CD44, CD29 and HLA-

I, and negative for CD34 and HLA-class II.

The UC-MSCs in the presence of FGF-2 and PEMF showed

greater production of collagen type I and scleraxis than controls

without PEMF and without PEMF and FGF-2 (p\ 0.05): the

expression of this markers increased from 7 to 21 days of culture, both

in PEMF1 than PEMF2. PEMF2 showed a better expression than

PEMF1 of the specific tendon differentiation markers. The expression

of PCNA, in the presence of FGF-2 and PEMF, was significantly

lower (p\ 0.05) than controls without PEMF and without PEMF and

FGF-2. The exposure to PEMF did not influence cell viability

Conclusions: The use of PEMF provides a mechanical stimulus that

seems to enhance tendon differentiation of UC- MSC. Clinical rele-

vance is that
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i) the newly described tenogenic effects of PEMF may represent a

positive therapeutic tool to be used during tendon repair

procedure

and

ii) the combined use of PEMF and UC-MSC may represent a future

perspective, with a strong in-vitro rationale shown by this work,

to ameliorate cell-based tissue engineering of specific joints, i.e.

the shoulder enthesis, that may benefits of both chondrogenic and

tenogenic improvement.

FP25-1737

Restoration of capsulolabral anatomy with the Labral Bridge
repair in comparison to a native and standard technique
Ostermann, R. C.*1; Heuberer, P.2; Pauzenberger, L.3; Wijdicks, C.4

1St. Vincent Shoulder and Sports Clinic, Wien, Austria; 2Herz Jesu

Krankenhaus, Orthopädie II, Wien, Austria; 3St. Vincent Shoulder

and Sports Clinic, St. Vincent Hospital Vienna, Wien, Austria;
4Arthrex Research, Munich, Germany

Objectives: Traditional open Bankart repairs seem to have signifi-

cantly lower redislocation rates when compared to arthroscopic

techniques. A recently published arthroscopic technique, the Labral

Bridge, aims to achieve a normal anatomy by using a tape to secure

the torn labrum to the glenoid in a running mattress type fashion.

The aim of this study was to evaluate the labral height and native

labral footprint coverage following a Labral Bridge repair (LB) when

compared to a traditional knotted suture anchor repair (TT).

Methods: A total of 18 fresh-frozen male human cadaveric shoulders

(9 matched pairs) were used for this study (6 pairs for height mea-

surement and 3 pairs for footprint measurement). Native labral height

was measured at the clock positions using an electronic caliper in six

pairs. Then, Bankart lesions were created from the 2 to 6 o’clock and

the 6 to 10 o’clock positions and repaired with either the Labral

Bridge technique (group LB) or a traditional technique using three

knotted suture anchors with simple horizontal stitches (group TT).

Following the repair, the restored labral height was measured again.

In further 3 pairs the labral tissue was carefully dissected from the 2 to

6 o’clock and from the 6 to 10 o’clock positions and the native labral

footprint was colored. A standardized photograph was then taken

from the colored footprint and the colored area was analyzed with

imaging software. After repairing the lesions according to group LB

or TT another photograph was taken and the remaining uncovered

colored area was analyzed.

Results: The mean native labral height in group LB was 5.2 mm and

5.1 mm in group TT, respectively (no significant difference). Fol-

lowing the repair, the mean labral height was 6.6 mm in group LB

compared to 5.6 mm in group TT (p = 0.01). The mean native labral

footprint before the repair was 71 mm2in group LB and 78.5 mm2in

group TT (no significant difference). After the repair the remaining

uncovered area of the native footprint was 33.1% in group LB and

77.4% in group TT (p = 0.002).

Conclusions: The Labral Bridge technique creates a significant

higher capsulolabral bump and provides a significant better coverage

of the native labral footprint than a traditional technique using three

knotted suture anchors with simple horizontal stitches in a cadaver

model. The more anatomic repair might further lead to a better

healing of the capsulolabral complex and therefore provide higher

stability.

FP25-1834
Biomechanical evaluation of a modified transosseous all-suture

anchor compared to standard suture anchor in anterior
instability repair of the shoulder
Aboalata, M.*1; Halawa, A.2; Bassyoni, Y.1

1Department of Orthopaedic Surgery, Mansoura University,

Mansoura, Egypt; 2Orthopaedic department Benha Medical School,

Benha, Egypt

Objectives: This study aims to evaluate the ultimate load to failure of

a modified transosseous all-suture anchor in anterior shoulder insta-

bility repair. Bankart repair through 3 separate glenoid bone tunnels is

supposed to be more stable, stiff and secure than using 3 suture

anchors in the bony glenoid substance.

Methods: Twenty fresh-frozen bovine shoulders were used in two

groups, each 10 specimens.

In group A, three 2.8 mm metal anchors were inserted at the 3, 4 and

5.30 O’clock positions. In group B, 3 bone tunnels were drilled

transgelnoid using a 2 mm drill bi tat the same positions. A special

configuration of strong non-absorbable #2 polyethylene/polyester

suture passed through Suture tape to produce an all/suture anchor was

used. The anchor is loaded on a special inserter and inserted trans-

osseous through the glenoid from anterior to posterior till it rests

against the posterior glenoid cortex. Specimens were randomly

assigned to each group. Biomechanical evaluation is performed for

each specimen to test the ultimate load to failure under continuous

load (5N/sec).

Results: The Modified Transosseous All-Suture Anchor provide

significantly higher load to failure (319 ± 43 N) than the standard

metal suture anchors (189 ± 52 N) P\ .001. Transosseous all-suture

anchors achieve a significantly higher stiffness (28.9 ± 6.7 N/mm)

than the traditional suture anchors (15.2 ± 4.5 N/mm, P\.05).

Conclusions: Bankart repair with 3 separate bone tunnels using a

modified all-suture anchor would achieve higher biomechanical

properties in the early postoperative phase compared to the repair

using standard suture anchors. This may improve the clinical results

thanks to the better healing and the earlier and more secure

rehabilitation.

MPFL reconstruction I

FP26-471
Radiological identification of anatomical femoral insertion

of the medial patellofemoral ligament using a virtual radiograph
reconstructed from three-dimensional computed tomography
Ishikawa, M.*1; Hoo, C.1; Ishifuro, M.2; Nakamae, A.1; Nakasa, T.1;

Suga, N.1; Hayashi, S.1; Adachi, N.1

1Department of Orthopaedic Surgery, Hiroshima University,

Hiroshima, Japan; 2Hiroshima University Hospital, Hiroshima, Japan

Objectives: The femoral attachment of the medial patellofemoral

ligament (MPFL) is critical in determining graft behavior following

reconstruction. Schöttle et al described radiographic landmarks for

femoral tunnel placement using true lateral radiograph in cadaveric

knee with the point of intersection of anatomical lines. Although still

argued with determining the MPFL femoral insertion, the Schöttle’s

point is widely used in the MPFL reconstruction. The purpose of this

study is 2-fold:

(1) to identify anatomical femoral insertion of the MPFL in a virtual

true lateral radiograph reconstructed from 3- dimensional computed

tomography (CT) of the patient with recurrent patellar dislocation

(RPD) and (2) to measure the point of intersection comparing with the

Schöttle’s point.

Methods: The 10 consecutive patients with 12 affected knees with

RPD who underwent MPFL reconstruction are involved in this study
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(2 males; 8 females; mean age, 22.8 years old). From preoperative CT

images, true lateral 3-dimentional CT (3DCT) images were obtained

and the MPFL femoral insertion was identified according to the

reports described by Baldwin et al and Fujino et al. The center of the

femoral insertion was marked with a 2-mm of circle. Then, on the

software, virtual lateral radiograph was reconstructed from true lateral

3DCT image and the 2-mm of circle was superimposed to this virtual

lateral image. With this image, the point of intersection was evaluated

as anterior-posterior as well as proximal-distal position following the

Schöttle’s method.

Results: All of twelve insertion points in RPD patients were located

posterior (4.0 ± 2.0 mm) to a line representing an extension of the

posterior cortex of the femur, and distal (9.0 ± 1.3 mm) to the pos-

terior origin of the medial femoral condyle. Of note, all insertion

points were accumulated around the most posterior point of the

Blumensaat line.

Conclusions: In the patients with RPD, an anatomical and radio-

graphic femoral insertion point of the MPFL was identified at more

posterior and distal location compared to the Schöttle’s point. The use

of intraoperative fluoroscopy combining with our method will guide

more precise anatomical tunnel placement for the MPFL recon-

struction in each patient.

FP26-1538

Relationship between anatomical risk factors, articular cartilage
lesions, and patient outcomes following medial patellofemoral

ligament reconstruction
Hiemstra, Laurie*1; Kerslake, Sarah2; Holliday, C.3; Grant, J.4

1University of Calgary, Banff Sport Medicine, Banff, Canada; 2Banff

Sport Medicine, University of Alberta, Edmonton Canada, Banff,

Canada; 3University of Michigan Medical School, Ann Arbour,

United States; 4Department of Orthopedic Surgery, University of

Michigan, Ann Arbour, United States

Objectives: In patients with recurrent patellar instability, the risk

factors for developing patellofemoral cartilage lesions, and the impact

of these lesions on quality of life, have yet to be clearly delineated.

Clinicians should appreciate the effect of these risk factors, and the

natural course of patellofemoral cartilage lesions, when making

treatment decisions and prognosticating outcome in patients with

recurrent lateral patellar instability. The study hypotheses were: 1)

Patellar instability risk factors will be associated with the presence of

patellofemoral cartilage lesions; and 2) Post-operative disease-speci-

fic quality of life will be negatively affected by the presence,

increasing severity, and increasing size of patellofemoral cartilage

lesions identified at the time of patellar stabilization surgery.

Methods: Pre-, intra-, and post-operative demographic, anthropo-

metric (BMI, Beighton score, hip rotation), radiographic (cross-over

sign, trochlear dysplasia), cartilage lesion morphology (presence, size,

location, grade), and outcomes data (Banff Patellar Instability

Instrument [BPII]) were prospectively collected from patients

undergoing isolated medial patellofemoral ligament reconstruction

(MPFLR). For all knees, single and multiple variable logistic

regression was used to determine if any patellar instability risk factors

affected the odds of having a cartilage lesion. In patients with uni-

lateral symptoms, single variable linear regression was used to

determine if the presence, size, or ICRS grade of cartilage lesions

could predict the 12 or 24? month post-operative BPII score.

Results: 264 knees were included (69.7% female). Mean age at first

dislocation was 15.6 ± 5 years, the mean time to surgery from first

dislocation was 8.7 ± 8.1 years, and patients sustained a mean of 9.3

± 13 dislocations before surgery. Patellofemoral cartilage lesions

were present in 84.5% of knees, with 88.3% of these lesions located in

the distal-medial patella. Trochlear dysplasia (high-grade, OR: 15.7,

p\ 0.001; low grade, OR: 2.9, p = 0.015), and age at surgery (OR:

1.1; p = 0.001), were associated with the presence of a cartilage

lesion. The presence, size, and grade of cartilage lesions were not

associated with 12 or 24? month post-operative BPII scores.

Conclusions: Trochlear dysplasia was a risk factor for the develop-

ment of patellofemoral cartilage lesions in this patient population.

Cartilage lesions most commonly involved the distal medial patella.

There was no significant relationship between patellofemoral carti-

lage lesion presence, size, or grade, and post-operative BPII scores.

FP26-1853

Accelerated rehabilitation program following medial
patellofemoral ligament reconstruction does not increase risk

of recurrent instability
Kaeding, C.*1; Peters, N.1; Magnussen, R.1; Flanigan, D.1

1The Ohio State University, Jameson Crane Sports Medicine Institute,

Columbus, OH, United States

Objectives: Patellofemoral instability with recurrent patellar dislo-

cations is a debilitating condition that frequently affects a young,

active patient population. Isolated medial patellofemoral ligament

(MPFL) reconstruction has emerged as an effective treatment (risk of

recurrent less than 2%) of recurrent patellar dislocations that occur in

the absence significant patellofemoral malalignment or osseous

abnormalities. Rehabilitation following MPFL reconstruction often

includes bracing, extensive limited weight bearing and slow

advancement in range of motion. We hypothesize that an accelerated

rehabilitation program following MPFL reconstruction will yield low

rates of recurrent dislocation and subsequent treatment failure.

Methods: Chart review identified MPFL reconstructions without

concurrent bony procedures (such as tibial tubercle osteotomy) per-

formed between 2008 and 2015 by four sports medicine fellowship

trained orthopedic surgeons at our center. Forty-two patients (54

knees) were included in the study; of those, 18 were male and 24 were

female. Average patient age at time of surgery was 27.6 years. Each

patient underwent an accelerated rehabilitation program with imme-

diate weight bearing without immobilization, early range of motion,

and initial post-operative strengthening exercises focused on hip

abductors, external rotators and extensors. Chart review was under-

taken to identify recurrent patellar dislocations and surgical revisions.

Results: Data were collected in patients undergoing the accelerated

rehabilitation program with complete baseline data and minimum 1

year follow-up following isolated MPFL reconstruction. Patients

regained full range of motion at an average of 112 days postopera-

tively. Recurrent dislocation occurred in 1 patient following the

accelerated MPFL postoperative rehabilitation protocol (1.9 %). This

was treated non-operatively, there were no revision MPFL recon-

structions performed.

Conclusions: An accelerated rehabilitation program following iso-

lated MPFL reconstruction is safe, effective, and yields a low risk of

repeat dislocation (\2%) that is comparable to the risk reported in the

existing literature.

FP26-1862

Does the schoettle point in MPFL reconstruction clinically
matter? A clinical and radiographic study
Tscholl, P. M.*1; Pedrazzoli, Linda2; Ernstbrunner, L.3; Fucentese,

S.3

1Dpt of Orthopaedics, University Hospital of Geneva, Geneva,

Switzerland; 2Medical School, Zurich, Switzerland; 3Uniklinik

Balgrist, Orthopädie, Zürich, Switzerland

Objectives: The reconstruction of the medial patellofemoral ligament

(MPFL) has become an important treatment option for recurrent

patellar instability. Positioning of the femoral tunnel is a crucial step
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for restoring patellofemoral joint kinematics. The main objective of

the current study was to correlate the femoral tunnel positioning with

clinical outcome

Methods: 63 patients (23 ± 7.7 years at the time of surgery, 79.4%

female), who underwent MPFL-reconstruction for recurrent patellar

instability, were included in this retrospective study. Mean follow-up

was 5.6 ± 3.2 years. The distance between the centre of the drill hole

and the radiographic landmark for anatomic MPFL reconstruction

(‘‘Schoettle point’’) was measured on true lateral conventional

radiographs only and regarded as mal-positioned with a greater dis-

tance as 10 mm. The distance was then correlated to subjective

outcome measurements (Kujala score, relative knee score) and post-

operative complications such as loss of range of motion, revision

surgery, and recurrent instability. Furthermore, patellar height (Caton-

Deschamps-Index), trochlear dysplasia, congruence angle and patellar

dysplasia according to Wiberg were recorded.

Results: The centre of the drill holes had an average distance of 13.3

mm to the Schoettle point, and 32 out of 63 knees were found to be

malpositioned. There was no correlation to be found with Kujala

score, patients’ satisfaction or any patellofemoral measurement.

However, four out of the five knees requiring mobilisation under

femoral nerve catheter due to loss of range of motion showed a

malpositioned femoral tunnel.

Conclusions: A malpositioned femoral tunnel in MPFL reconstruc-

tion will not necessarily lead to an adverse postoperative outcome

however is associated with postoperative complications such as loss

of range of motion. It seems warranted to analyse the influence on

subjective outcome in function of other factors such surgical indica-

tion, graft tensioning, and patellar height.

Sports injuries III

FP30-310

How useful is the flexion-adduction-internal rotation (FADIR)
test for diagnosing femoroacetabular impingement—a systematic

review
Shanmugaraj, A.*1; Shell, J.1; Horner, N.1; Duong, A.1; Simunovic,

Nicole2; Ayeni, O.3

1McMaster University, Hamilton, Canada; 2McMaster University,

Hamilton, ON, Canada; 3McMaster University, Orthopaedic Surgery,

Hamilton, Canada

Objectives: The Flexion, Adduction and Internal Rotation (FADIR)

provocative test, also known as the anterior impingement test, was

originally designed to detect anterosuperior labral lesions. Clinicians

also frequently use this test in the diagnosis of femoroacetabular

impingement (FAI). However, the diagnostic utility of this test to

diagnosis FAI remains unclear. The purpose of this review was to

determine the effectiveness and diagnostic role of the FADIR test in

diagnosing patients with FAI.

Methods: MEDLINE, EMBASE and PubMed, were searched from

database inception to January 13, 2017. Screening of studies and

assessment of quality and level of evidence were done independently

and in duplicate. Data regarding patient demographics, other diag-

nostic tests used and summary measures (e.g. sensitivity, specificity,

etc.) of FADIR were recorded. The Methodological index for non-

randomized studies (MINORS) checklist was used to assess the

quality of all included studies.

Results: Eleven studies of level III (63.6%) and IV (36.4%) evidence

were included after applying our inclusion and exclusion criteria. This

review examines a total of 455 patients (626 hips) with a mean age of

28.8 ± 10.8. X-Ray (74.4%), MRI (20.8%) and CT-Scan (4.8%) were

used to confirm the diagnosis of FAI on assessed hips. The sensitivity

of the FADIR test when confirmed by X-Ray, MRI or CT-Scans were

0.8–1, 0.33–1 and 0.90 respectively. The specificity when confirmed

by X-Ray and MRI were 0.11 and 1 respectively. When confirmed by

X-Ray, the positive and negative predictive values were 0.57 and

0.71. The positive and negative likelihood ratios were 1.1 and 0.4.

When confirmed by MRI, the positive and negative predictive values

were 1 and 0.15 whereas the and positive and negative likelihood

ratios were infinity and 0.44. The radiographic signs of alpha (74.9%)

and/or centre-edge (26.8%) angles were primarily used to diagnose

hips with FAI when using X-Rays, MRIs and CT Scans.

Conclusions: The quality and quantity of the existing body of liter-

ature on the FADIR test in diagnosing patients with FAI limits our

ability to provide conclusions on its overall accuracy. The outcome

measures of sensitivity and specificity of this test varied widely when

confirmed by X-Rays, MRIs and CT Scans. The FADIR test is highly

sensitive when confirmed with X-Rays and CT-Scans and has a low

sensitivity when confirmed with MRIs. Meanwhile, the specificity of

this test is really low when confirmed by X-Rays and high when

confirmed by MRIs. Prospective studies with large sample sizes

should focus on the accuracy of FADIR in diagnosing FAI. Studies

should also investigate the usefulness of this test in diagnosing all

types of impingement.

FP30-1259
Changes in supraspinatus muscle-tendon and long head biceps

tendon after pitching: how long is the rest needed
after pitching?—Sonoelastography on supraspinatus muscle-

tendon and long head biceps tendon in youth baseball players
Oh, J. H.*1; Yeo, J. H.1; Kim, J. Y.2; Nam, K. P.1; Rhee, S. M.1; Kang,

H. D.3

1Seoul National University, Bundang Hospital, Seongnam-si, Korea,

Republic of (South Korea); 2Seonam University College of Medicine,

Myongji hospital, Goyang-si, Gyeonggi-do, Korea, Republic of

(South Korea); 3Baseball Academy, Seongnam-si, Korea, Republic of

(South Korea)

Objectives: Baseball players usually get injuries such as rotator cuff

tear or SLAP lesion due to repetitive pitching since youth. However,

there have been few researches regarding effects of pitching on

shoulder muscle-tendon, and time-based recovery of youth baseball

players, so the break time after pitching has been determined

empirically. The purpose of the current study was to evaluate the

effect of pitching on supraspinatus (SSP) muscle-tendon and long

head biceps tendon (LHBT), shoulder ROM and time-based recovery

of youth baseball players.

Methods: The subjects were 15 youth baseball players registered to

the Baseball Academy. The thickness of SSP tendon and LHBT, and

the strain ratio of SSP muscle-tendon (red, soft; blue, hard) were

measured by sonoelastography. To determine the effects of pitching

on SSP muscles-tendon and LHBT, authors measured the variables

before and immediately after pitching (as many as possible, average

78 ± 13.3). To confirm time-based recovery, those variables were

measured 30 min, 24 h, and 72 h after pitching, respectively. In

addition, range of motions (ROM) of shoulder joint was measured at

each time-point.

Results: Immediately after pitching, the thickness of SSP tendon

(6.64–6.27 mm, p = 0.026) and LHBT (2.56–2.26 mm, p = 0.02)

significantly decreased. The strain ratio of SSP muscle was decreased,

and the strain ratio of SSP tendon increased without reaching statis-

tical significance. For shoulder ROM, external rotation increased

(119.7 � to 127.3�, p = 0.001) and horizontal adduction decreased

(34.7� to 29.3�, p = 0.02). For the time-based recovery, the thickness

of SSP tendon and LHBT did not fully recover at 30 min and 24 h, but

recovered significantly to pre-pitch level at 72 h (p = 0.04 and p =

0.04, respectively). The strain ratio of SSP muscle-tendon tended to

recovered to pre-pitch level at 72 h. Also, external rotation and
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horizontal adduction did not also recover to the pre-pitch level at 30

min and 24 h after pitching, but recovered to the pre-pitch level at 72

h significantly (p = 0.017 and p = 0.04, respectively).

Conclusions: The effect of pitching on SSP muscle-tendon, LHBT,

and ROM of youth baseball players could be confirmed through the

current data. Those meaningful changes were recovered to pre-pitch

level at 72 h after pitching. Therefore, it is considered that it is better

to take enough rest until third day after pitching to prevent injuries of

youth baseball players.

FP30-1318
ACL injuries in German professional and amateur football—

return to same level?
Krutsch, W.*1; Koch, M.1; Angele, P.2; Achenbach, L.1; Nerlich, M.1;

Zellner, J.1

1Klinik für Unfallchirurgie, Universitätsklinikum Regensburg,

Regensburg, Germany; 2Klinik für Unfallchirurgie,

Universitätsklinikum Regensburg, sporthopaedicum Regensburg,

Regensburg, Germany

Objectives: The treatment strategies for ACL injuries show in gen-

eral good until excellent clinical results. One important indication for

the surgical restoration of the ACL instability is the return to sports

and the continuation of the sports career. Sports activities with high

requirements and a need for restoration of stability is football. First

results in the international professional football level show a nearly

complete return to play to football, but after 3 years a significant

decrease of playing on the same level. National data about return to

same level in amateur and professional football are missing.

Methods: In a prospective investigation since the football season

2014/15, ACL injuries in German amateur and professional football

were systematically registered. In cooperation with the German

Football Association (DFB), the regional Football Association Bayern

(BFV) and the Public Trauma Insurance for professional athletes in

Germany (VBG) were ACL injured player investigated regarding

injury mechanism, influecing factors and the return to play issues.

First results of the players’ return to play were presented.

Results: The mean return to competition time in the first investigated

season of ACL injured player of the 1. Bundesliga was 288 days, the

2. Bundesliga showed a RTC after 277 days and the third proofesional

league after 278 days. While player of the semi-professional leagues

of the 4th (234 days) and 5th level (221 days) show earlier RTC, show

players of lower amateur levels a delayed RTC of 300 days. The RTC

in professional football is 97%, while in amateur leagues is the RTC

89%. After the RTC showed the ACL injured football players of all

leagues a decrease of the played football level. Both in professional

football and amateur football showed one third 1 year after RTC a

decrease of the football level and after 2 years one half a decrease of

the player football level.

Conclusions: Beside good clinical results of ACL injuries after sur-

gical treatment in football players with a high rate of return to play,

show the results of this ‘‘National ACL Registry in Football’’ in the

period directly after the return to competition in football a high per-

centage of decreased performance in affected football players.

FP30-1759
Knee injuries in children and adolescents in alpine sports
Zacharopoulos, A.*1; Chados, T.1

1General hospital of Amfissa, Amfissa, Greece

Objectives: Knee injuries are common injuries especially in alpine

skiing. The purpose of this study is to evaluate the incidence of these

injuries in children and adolescents in alpine sports and to identify the

risk factors that may be associated with this incidence.

Methods: In a prospective case-control study, all the injuries (2999

injured with 3304 injuries) occurred at Parnassus ski resort, during the

period 2007–2016 (nine winter seasons) were recorded on a multi-

variate protocol. From these 671 of the injured were under 18 years

old and 196 of them sustained a knee injury (Study Group). We

divided and analyzed the study group into 3 subgroups according to

the patient’s age (\11, 11–14, 15–17). A second group of 680 adults

(517 skiers and 163 snowboarders) with a knee injury was also ana-

lyzed. A control group of 207 uninjured \18 years old, randomly

selected on the slopes, were also evaluated using a similar protocol

(Control Group). The number of skier/boarder days was calculated

from total tickets number. Statistical analysis was performed using

t-test and 9 2-test.

Results: 27.8% of all the injuries in children and 27.1% in adults

were knee injuries. The injury rate for knee injuries (expressed in

MDBI: mean days between injuries) was 596 days for children and

adolescents and 833 days for adults. The age subgroups of 15–17

years in skiing (28% vs 17% of controls) and 11–14 years in boarding

(62.5% vs 46% of controls) sustained the highest prevalence of knee

injuries. Beginners skiers (especially in the subgroup of 11–14 years,

41% vs 20% of controls) and moderate and expert snowboarders had

the highest risk for knee injuries. Fatigue was a risk factor for young

skiers. Jumps (22.7% vs 15.3%) and collisions (13.6% vs 7.4%) were

more often the cause of knee injuries in young snowboarders than in

adults. Rented equipment was a risk factor for injury among skiers.

68.4% of all the knee injuries in skiing and 62.5% in boarding were

ligament sprains. Females sustained a significantly higher prevalence

of ligament injuries than males in both sports. As age increased the

prevalence of ligament sprains was higher (\11: 66.2%, 11–14:

68.3%, 15–17: 71.4%).

Conclusions: Knee (mainly ligament related) injuries are very com-

mon among children and adolescents, especially in alpine skiing, in

all age groups. The types and the causes of these injuries may be

different for children compared to adults. Certain factors are associ-

ated with this increased risk. Understanding and addressing these

factors possibly provides pathways for risk reduction.

Basic science ankle

FP32-707

What is the purpose of Kager’s fat pad?—An anatomical
and biomechanical assessment
Malagelada, F.*1; Stephen, Joanna2; Dalmau-Pastor, M.3; Vega, J.3;

Calder, J.4

1The Royal London Hospital, London, United Kingdom; 2Fortius

Clinic, Imperial College London, London, United Kingdom;
3University of Barcelona (Hospitalet de Llobregat), Barcelona, Spain;
4Imperial College, London, Fortius Clinic, London, London, United

Kingdom

Objectives: The Kager fat pad (KFP) is one of the largest soft tissue

structures local to the ankle joint, yet it is poorly understood. It has

been hypothesised to have a role in Achilles tendinopathy. This study

aimed to clearly define KFP anatomy and perform a preliminary

investigation into its biomechanical function.

Methods: Eight fresh frozen cadaveric ankles (mean age = 44, range

38–51) were mounted in a customized testing rig, to allow plan-

tarflexion and dorsiflexion of the ankle. A needle tipped pressure

sensor was inserted in three areas of the KFP under ultrasound

guidance. Pressure readings were recorded with the ankle in 5 ranges

of ankle plantarflexion, including terminal range. Following testing,

specimens were dissected. A cutaneous window to expose the tendo

Achilles (TA) and the crural fascia were created. The KFP was then

visible and dissected from the muscles of the deep posterior
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compartment of the leg. This allowed the TA to be reflected enabling

clear visualization of the KFP. The KFP was freed of all attachments

and its dimensions and volume recorded. The total length of the KFP

adherence to the TA was recorded.

Results: Mean pressures rose in all specimens in terminal ankle

motion. Anatomically the KFP is adherent to the TA at its posterior

part for a mean length of 9.3 cm (91% of KFP length). The most distal

part of the KFP is an exception and it dettaches from the TA to give

way to the retrocalcaneal bursa for a mean length of 0.88 cm (9% of

KFP length). The bursal space is partially occupied by a constant

‘wedge’ of KFP. The mean dimensions of the extension were 0.9 cm

length (from its base to the tip) and 1 cm width at its base. The wedge

consistency is smoother than adipose fat present in the rest of the

KFP. The mean volume of the whole KFP is of 12.6cc. The KFP

contacting the TA is displaced upwards and the wedge is introduced

into the retrocalcaneal bursal space during plantarflexion as evidenced

in video and ultrasound images.

Conclusions: The retrocalcaneal bursa and the KFP wedge seem to be

an important part of the KFP and they may have a proprioceptive role

giving feedback. The KFP structure may be more important than

currently understood, which could have implications for posterior

ankle arthroscopy as well as the pathophysiology and surgical man-

agement of Achilles tendinopathy. Further investigations are

warranted.

FP32-751
Preoperative factors associated with higher patient satisfaction

and functional outcome one year following ankle arthroscopy
Weel, Hanneke*1; Zwiers, R.1; Snoeker, Barbara1; Lucas, C.1; van

Dijk, C. N.2; Kerkhoffs, G. M.1

1AMC, Amsterdam, Netherlands; 2Academisch Medisch Centrum,

University of Amsterdam, Amsterdam, Netherlands

Objectives: Primary aim of this study is to identify factors related to a

higher patient satisfaction, 1 year after arthroscopic ankle surgery.

Secondary aim is to identify factors associated with a higher func-

tional status or health-related quality of life.

Methods: This study was performed on a prospective cohort of

patients that underwent ankle arthroscopy in the AMC between March

2014 and June 2015. Preoperative factors associated with patient

satisfaction and functional outcome 1 year postoperative were

selected using multivariate regression analysis.

Results: A total of 366 patients underwent arthroscopic treatment, of

whom 55 (15%) had an additional open procedure and were therefore

excluded from analysis. No factors associated with patient satisfaction

could be identified. There were however factors associated with

functional outcome. A higher BMI was associated with lower func-

tional outcome scores at 1-year follow-up after ankle arthroscopy.

Male gender showed to be a positive predictor having fewer symp-

toms. In addition, there was an association between less mental

distress and better functional outcome at 1-year follow-up after ankle

arthroscopy.

Conclusions: Although no predictive factors for patient satisfaction

were found, this study contributes to the knowledge of which patients

can be expected to have a better outcome 1 year after ankle arthro-

scopy. Several preoperative factors were identified as predictive for

functional outcome 1 year following ankle arthroscopy. Patients with

a high BMI, females, and patients with more mental distress were

more likely to show lower functional outcome. Age and activity level

were not associated with functional outcome.

FP32-934
The lateral fibulotalocalcaneal ligament complex of the ankle. The

anatomical connection between the inferior fascicle
of the anterior talofibular ligament and the calcaneofibular

ligament
Dalmau-Pastor, M.*1; Vega, J.1; Malagelada, F.2

1University of Barcelona, Hospitalet de Llobregat, Spain; 2The Royal

London Hospital, London, United Kingdom

Objectives: The objectives of the study were: to clarify the anatomic

relation (if any) between the anterior talofibular ligament (ATFL) and

the calcaneofibular ligament (CFL); to provide anatomical support to

the stablished fact that a repair of the ATFL also increases tension on

CFL; to clarify the anatomy of ATFL (1, 2, or 3 fascicles); to verify

the intra-articular or extra-articular location of the ligaments.

Methods: 30 fresh-frozen ankle specimens were dissected. Careful

dissection of the lateral ankle ligaments was performed. Methodology

when making a classic ankle ligaments dissection consists in resecting

any fibers that are not ligament consistent. In this case and in order to

assess if there are any anatomical relation between the ATFL and

CFL, any fibers found plantar to the ATFL were preserved for further

analysis. Measures of the ligaments from insertion-to- insertion in

maximum plantarflexion and dorsiflexion were performed in order to

assess the function of each ligament structure.

Results: The ATFL is a 2 fascicles ligament: the superior fascicle is

intra-articular and it is relaxed in dorsiflexion and tenses in plan-

tarflexion; the inferior fascicle is extra-articular and it is an isometric

structure. Arciform fibers connecting the inferior fascicle of ATFL

and CFL were found in every case, forming an anatomical unit that

was named by the authors as the lateral fibulotalocalcaneal ligament

complex of the ankle. The ligament complex includes the following

structures: inferior fascicle of ATFL, arciform fibers and CFL: these

three structures were extra-articular and were isometric structures.

Conclusions: The findings of this anatomical study will change for-

ever the understanding of ankle ligaments. The fact that the ATFL has

two fascicles with very different characteristics probably means that

the two fascicles should indeed be considered two different ligaments.

On the other hand, the fact that the inferior fascicle of ATFL, the

arciform fibers and the CFL form an isometric complex highlight the

importance that the lateral fibulotalocalcaneal ligament complex will

have in ankle instability diagnosis and treatment.

FP32-1948

Calcaneofibular ligament repair in lateral ankle ligament
surgery: Implications for evolving arthroscopic techniques
Hunt, K.*1; D’Hooghe, P.2; Duarte Pereira, H. M.3; Fuld, R.1;

Anderson, N.1; Kelley, J.1; Baldini, T.1

1University of Colorado School of Medicine, Department of

Orthopaedic Surgery, Aurora, United States; 2ASPETAR Qatar

Orthopaedic and Sports Medicine Hospital, Doha, Qatar; 3Dept. of

Polymer Engineering, University of Minho, Headquarters of the

European Institute of Excellence on, Caldas das Taipas, Guimarães,

Portugal

Objectives: Lateral ankle sprain is the most common athletic injury.

Many athletes with severe ankle sprains will develop chronic ankle

instability, and possibly require surgical repair in order to restore

function. The standard for lateral ligament stabilization is direct repair

of the ATFL by open or arthroscopic technique. However, implica-

tions and necessity of repairing the CFL are not well understood. The

purpose of this study was to assess the impact of repairing the ATFL

alone compared to repairing both the ATFL and CFL, in a biome-

chanical cadaver model. We hypothesized that repairing the CFL will

add significant ankle and subtalar joint stability during weight-bearing

ankle inversion compared to ATFL repair alone.
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Methods: Ten matched pairs of fresh frozen human cadaveric ankles

were dissected to expose intact ATFL and CFL. Ankles were mounted

to an Instron at 20� plantar flexion and 15� of internal rotation. Each
ankle was loaded to body weight and then inverted from 0 to 20� for
three cycles; torque was recorded and stiffness was calculated. Ankles

then underwent sectioning of ATFL and CFL and were randomly

assigned to ATFL only repair using two arthroscopic Brostr öm all-

soft anchors, or combined ATFL and CFL repair. Testing was repe-

ated after repair to 20 � of inversion, then load-to- failure (LTF).

Results: The predominant mode of failure (17/20) after repair was at

the ligament/suture interface—there were no occurrences of anchor

pull-out. There was a significant increase in stiffness in combined

repairs, and minimal increase in single repairs, compared to the

complete injury condition. The CFL failed at lower torque (p = .017)

and rotation (p = .01) than the ATFL in combined repairs. However,

there was no difference between groups in inversion degrees or torque

at failure of the ATFL during LTF. There was a strong correlation (r =

.74) with intact stiffness and stiffness after repair, across both groups,

and a strong correlation (r = .77) with intact stiffness and ATFL

torque in LTF testing, across both groups.

Conclusions: We found a greater increase in stiffness following

combined ATFL and CFL repair compared to ATFL repair alone.

This added stability is likely due to complimentary contributions of

the CFL, not augmented strength of the ATFL, since ATFL rotation

and torque at LTF were unaffected by CFL repair. Intact specimen

stiffness correlated strongly with both stiffness after repair, and LTF

torque of ATFL. Thus, a patient’s inherent laxity or stiffness is likely

a meaningful contributor to strength after repair. The CFL fails before

the ATFL, potentially indicating its vulnerability immediately fol-

lowing repair. As arthroscopic techniques and outcomes continue to

evolve and improve, restoring the CFL likely plays a role in lateral

ligament repair. However, protection from inversion motion during

recovery is critical to mitigate risk of ligament stretching and repair

failure.

TKA II

FP33-68
Comparison of adductor canal block with combined adductor

canal block and intra-articular epidural catheter infiltration
for pain relief after total knee arthroplasty
BOYAPATI, G.*1; E, K. K.1; D, C. S.1

1MAXCURE HOSPITALS, HYDERABAD, India

Objectives: Introduction: Total knee arthroplasty (TKA) is highly

successful in relieving the pain associated with end stage arthritis, but,

the procedure itself can be associated with intense, early post -oper-

ative pain. There are several methods employed to relieve post-

operative pain like NSAIDS, oral and parenteral opioids, local

anaesthetic infiltration and peripheral nerve blockade. The commonly

employed peripheral nerve blockade techniques are the femoral nerve

and adductor canal blocks. Femoral nerve block is known to provide

optimal pain relief but it can reduce the quadriceps strength, delay the

rehabilitation and also increase the risk of falling. The adductor canal

block is almost a pure sensory blockade providing effective pain relief

with minimal effect on quadriceps muscle strength. We compared the

efficacy of adductor canal block (ACB) alone with intra articular

epidural catheter (IAEC) plus adductor canal block in patients

undergoing total knee arthroplasty.

Methods: Materials and Methods: We did a prospective, randomized

control trial on 206 primary, unilateral TKA patients between

December 2014 and August 2016 with the group 1 comprising of 100

patients receiving ACB plus IAEC infiltration and the group B con-

sisting of 106 patients receiving ACB alone. We compared results

between the two groups using the primary outcome measure as pain

measured by VAS scale in post-operative period at 6, 12, 18, 24 and

48 h and secondary outcome measures as analgesic requirement at 24

and 48 h and length of hospital stay.

Results: Results: The results demonstrated excellent pain relief in

both groups in the first 6 h and no statistically significant difference in

VAS scores between the two groups; however, there was a statisti-

cally significant difference in VAS scores between the two groups at

12.24 and 48 h (p\ 0.05) with the ACB group demonstrating poorer

pain control as compared to the IAEC plus ACB group with stat.

There was a statistically significant difference in the length of hospital

stay between the two groups with the mean hospital stay of 2.33 day

in group 1 and 3.12 days in group 2.

Conclusions: Conclusion: Adductor canal block with intra-articular

epidural catheter should be considered as part of an effective multi-

modal pain relief regimen after primary, unilateral TKA. It also

provides a superior and safer option for pain control during hospital

stay and also for a longer period as compared to adductor canal block

alone, obviating the need for NSAIDS and opioids.

FP33-114

Patellofemoral in-vivo loading after total knee arthroplasty
in resurfaced and unresurfaced patellae
Slevin, O.*1; Schmid, F.2; Schiapparelli, F.-F.2; Rasch, H.3;

Hirschmann, M. T.2

1Meir Medial Center, Kfar Saba, Israel; 2Kantonsspital Baselland,

Department of Orthopaedic Surgery and Traumatology, Bruderholz,

Switzerland; 3Kantonsspital Baselland, Institute of Radiology and

Nuclear Medicine, Bruderholz, Switzerland

Objectives: The primary purpose of the study was to investigate if

and how patellar bone tracer uptake (BTU) distribution in SPECT/CT

is influenced by patellar resurfacing and the position of femoral and

tibial TKA component position.

The secondary purpose of the study was if patellar height, patellar

thickness, patellar tilt, as well as TT-TG distance influence postop-

erative BTU pattern and if outcome correlates with BTU pattern.

Methods: A total of 104 knees of 103 consecutive patients who

underwent primary TKA were prospectively investigated. Primary

patellar resurfacing was done in 40 knees while 64 had a TKA

without patellar resurfacing. All patients underwent clinical assess-

ment using the knee society score (KSS) and radiological examination

in a specialized knee clinic, including standardised radiographs and

Tc-99m-HDP-SPECT/CT before and 12 and 24 months after TKA.

Measurements of BTU including intensity and anatomical distribution

pattern in eight different patellar regions were performed. Tibial and

femoral TKA component position was assessed from 3D recon-

structed CT data. Patellar height, thickness and tilt were measured

using standardised knee radiographs and the distance between the

tibial tuberosity and the trochlear groove (TT-TG) was measured on

CT. Univariate analysis was performed to identify differences

between the two groups (p\ 0.05).

Results: Significantly higher BTU was found in the anterior, non-

articular, areas of the patella in patients who underwent patellar

resurfacing. The BTU pattern was similar between the groups, as the

maximal uptake in both groups was seen in the superior posterior

parts and the minimal uptake was seen in the inferior anterior parts.

The mean postoperative KSS was significantly higher in the

unresurfaced group after 12 months, but with no significant difference

after 24 months.

Conclusions: Based on the findings of the present study patellar

resurfacing is related with significantly higher BTU in the anterior

parts of the patella and lower clinical outcomes. In light of these

results, routine patellar resurfacing as part of a primary TKA cannot

be supported. SPECT\CT enables a precise localization of the BTU
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and might be considered as the ideal imaging modality for evaluation

and investigate of patellofemoral disorders after TKA.

FP33-746
Kinematic-retaining knee prosthesis in total knee arthroplasty:

two-year outcomes
Harvey, A.*1; Smith, J.2; Barlow, I.3; Innocenti, M.4

1Nuffield Hospital, Royal Bournemouth Hospital, Bournemouth,

United Kingdom; 2Royal Bournemouth Hospital, Bournemouth,

United Kingdom; 3Dorset County Hospital, Dorchester, United

Kingdom; 4University of Florence, Firenze, Italy

Objectives: Total Knee Arthroplasty (TKA) has developed since the

1950s to become an accepted therapeutic intervention. Nonetheless,

20–30% of patients are reported to be dissatisfied with the outcomes

of their surgery [NJR, UK; Baker 2007 JBJS Br]. TKA patients are

nowadays younger, with higher expectations to return to an active

lifestyle. Conventional TKA is still not able to fully restore knee

physiological kinematics, which may represent a contributing factor

in unsatisfied patients. A novel knee prosthesis was developed fol-

lowing the natural knee kinematics; its asymmetric articulating

surfaces are designed to reproduce the physiological roll-back of the

femur over the tibia, while inducing their concurrent rotation, thus

reducing sliding friction in the early phases of knee flexion. Aim of

this prospective study is to assess clinical, functional and radiographic

outcomes after TKA with this kinematic-retaining knee.

Methods: 152 patients (156 knees) underwent TKA in 3 different

centres. There were 84 men and 68 women, with a mean age of 68

(49–81) years. Primary diagnosis was mostly osteoarthritis (98%).

Patients were assessed preoperatively (T0), and postoperatively at 6

weeks (T1), 6 (T2), 12 (T3) and 24 months (T4) using Knee Society

Score (KSS), Knee injury and Osteoarthritis Outcome (KOOS),

Oxford Knee Score (OKS), VAS satisfaction and standard X-rays.

Results: Clinical and Functional KSS reported excellent (80) or good

(70–79) scores already at early follow-up in 49 and 55% of patients at

T1 and in 82 and 90% at T2, respectively. Outcomes were observed to

improve steadily up to 94 and 94% at T3, and to 98 and 95% at T4.

Mean OKSs corroborated these positive results [T0:20; T1:31, ?51%;

T2:39, ?95%; T3:42, ?109%; T4:44, ?119%]. All KOOS sub-scores

improved significantly with respect of preoperative values, with

average scores gaining: 64%(T1), 85%(T2), 94%(T3) and 100%(T4)

in Activities of Daily Living [T0:46, T1:75, T2:85, T3:89, T4:92];

103%(T1), 251%(T2), 289%(T3) and 314%(T4) in Sports and

Recreation [T0:18, T1:36, T2:63, T3:70, T4:74]; 131%(T1);

207%(T2), 247%(T3) and 267%(T4) in Knee-Related Quality of Life

[T0:22, T1:52, T2:69, T3:78, T4:83]. High levels of patient satis-

faction were also recorded using VAS satisfaction at T1 (73), T2 (80),

T3 (86) and T4 (87). X-rays assessment indicated good implant

alignment and primary stability in all patients. 2 cases of non-pro-

gressive RLs were reported on the tibial side, but they resulted as

clinically asymptomatic. No revision, loosening or implant migration

were reported.

Conclusions: Clinical and radiographic outcomes of this kinematic-

retaining knee prosthesis are extremely promising at 2 years. Its

kinematics has ensured an early functional recovery and significant

pain relief even in a young and active patient cohort.

FP33-852

Effect of the referencing system on the posterior condylar offset
and anterior flange-bone contact in posterior cruciate-

substituting total knee arthroplasty
Lee, Y. S.*1; Lee, O.-S.1; Lee, S. H.1; Jo, I. H.1; Seo, J. Y.1

1Seoul National University Bundang Hospital, Seongnam-si, Korea,

Republic of (South Korea)

Objectives: The effect of referencing system on posterior condylar

offset (PCO) after total knee arthroplasty (TKA) is still controversial.

Moreover, there is a lack of concern about the anterior flange-bone

contact according to the referencing system. The main purpose of this

study was to evaluate the effect of AR and PR systems on the PCO,

anterior flange- bone contact in posterior cruciate-substituting (PS)

TKA. We hypothesized that there would be minimal differences

between the two referencing systems concerning the PCO and anterior

flange-bone contact.

Methods: 104 TKAs using the anterior referencing (AR) system and

107 TKAs using the posterior referencing (PR) system were

prospectively enrolled in this study and analyzed with 2-year follow-

up. The PCO, PCO ratio (PCOR), and contact at the anterior flange-

bone interface were compared between the two groups. The flexion

and extension gaps and the degree of medial release were measured,

and clinical outcomes were evaluated. Finally, the correlation

between changes in PCO and knee flexion angle was analyzed.

Between-group differences were analyzed with Student’s t-test and

Pearson’s chi-square test, respectively. Scatter plots and correlation

coefficients were used to analyze the effect of the PCO on the max-

imal active flexion.

Results: The mean postoperative PCO and PCOR were significantly

larger in the PR group than in the AR group (32.9 mm ± 2.5 mm vs.

30.5 mm ± 3.2 mm, p\0.001). The mean postoperative PCOR was

also significantly larger in the PR group than in the AR group (0.54 ±

0.03 vs. 0.52 ± 0.04, p \ 0.001. Incomplete contact between the

anterior flange and anterior femur occurred more frequently in the AR

group than in the PR group (48.1% vs 13.1%, p\ 0.001). The

anterior flange-bone contact ratio did not differ between AR and PR

groups (0.73 ± 0.9 vs. 0.74 ± 0.9, p = 0.595). Both medial and lateral

flexion gap were lager in the AR group than in the PR group (medial

gap, 27.7 mm ± 2.6 mm vs. 26.0 mm ± 2.8 mm, p = 0.003; lateral

gap, 28.5 mm ± 3.1 mm vs. 26.8 mm ± 3.3 mm, p = 0.002,

respectively). However, the difference in the degree of medial release

was not statistically significant (p = 0.074). Postoperative flexion

contracture was 0.8� ± 2.3� in the AR group and 1.1� ± 2.7� in the

PR group (p = 0.098). Postoperative maximal flexion was 130.6� ±

11.2� in the AR group and 129.2� ± 12.6� in the PR group (p =

0.223). In both groups, there was no correlation between postopera-

tive PCO changes and improvement in maximal flexion. All clinical

scores showed no significant difference between the two groups.

There was no correlation between postoperative change of PCO and

improvement of flexion in both groups.

Conclusions: The PR system produced larger PCO and PCOR, and

smaller flexion gap compared to AR system. Additionally, the PR

group showed more favorable contact between the anterior flange and

anterior femur. However, these differences were not related to the

degree of soft tissue release and clinical outcomes.

FP33-1582

Changes in gait over 8 years following total knee arthroplasty
McClelland, Jodie*1; Feller, J.2; Webster, Kate 3

1La Trobe University, Bundoora, Australia; 2OrthoSport Victoria,

Richmond, Australia; 3La Trobe University, School of Allied Health,

Bundoora, Australia

Objectives: Following total knee arthroplasty, gait biomechanics

improve but are not restored to normal. Patients walk with less knee

flexion and reduced knee moments compared to age-matched con-

trols. At the time of surgery, one of the most important concerns for

patients is how long initial improvements in function are maintained

over the longer term. Yet, despite some evidence of a decline in self-

reported function, it is unclear how gait changes for patients over the

S72 Knee Surg Sports Traumatol Arthrosc (2018) 26 (Suppl 1):S5–S126

123



longer term following surgery. Therefore, the aim of this study was to

measure and describe changes in gait biomechanics over 8 years for a

cohort of patients with knee arthroplasty.

Methods: A 10 camera three dimensional motion analysis system was

used to assess the gait biomechanics of 48 patients 12 months fol-

lowing total knee arthroplasty. Eight years later, the same patients

were invited to return for testing by the same assessor using the same

equipment and test protocol. Differences greater than (i) 0.2m/sec

reduction in walking speed1, (ii) 5 degrees reduction in peak knee

flexion during stance,2 (iii) 1% Bw/ht reduction in knee flexion

moment or (iv) 1% Bw/ht increase in knee adduction moment3 were

considered changes over time. The proportion of patients whose

biomechanics changed are represented as percentages. Participants

completed the Total Knee Function Questionnaire and Oxford-12 at

both assessments.

Results: Seventeen of the 48 participants could not complete testing

at 8 years due to illnesses and comorbidities not related to the TKA,

therefore 29 participants completed both testing sessions. Gait

parameters did not change over 8 years for 58% of the 29 participants.

In contrast, 15% of participants walked slower at 8 years, 23% had a

reduced knee flexion moment, and only 1 participant had an increased

knee adduction moment. All participants reported either none or mild/

occasional pain at both assessments, and all were satisfied or very

satisfied with the knee arthroplasty at both assessments.

Conclusions: This is the first study to investigate change in biome-

chanics over an 8 year period following TKA. For more than half of

patients with TKA, gait outcomes at 12 months will be maintained

over 8 years when comorbidities and illnesses do not intervene. The

most common change in gait was a reduction in the knee flexion

moment, which may reflect declining function of the quadriceps.

These findings provide some preliminary evidence that initial

improvements in gait associated with TKA are maintained in the

longer term for the majority of patients.

FP33-1847

Outcomes of rotating hinge prosthesis in revision total knee
replacements
Bridgwater, Hannah*1; North, D.1; Hassaballa, M.1; Murray, J.1;

Porteous, A.1

1Avon Orthopaedic Centre, Bristol, United Kingdom

Objectives: The demand for revision knee replacements is antici-

pated to increase: patients are outliving their prostheses more and

more as the age and population increases and the number of total knee

replacements (TKR) increases in patients younger than 65 years. In

the UK the number of revision TKRs are increasing from 1221

recorded in the National Joint Registry in 2004 to 5873 in 2014.

The aim of this study is to determine the effectiveness of a contem-

porary rotating hinge system in different groups of revision cases.

Methods: We analysed 91 knees (88 patients) who had a rotating

hinge prosthesis for revision TKA surgery between January 2008 and

December 2016. Patients were prospectively followed up at 1, 2 and 5

years post operatively. Average age was 75.7 at time of surgery.

Patients were grouped according to number of revision surgeries. We

analysed 66 knees for first time revisions, 20 for second revision and 5

for multiply revised. Outcomes were measured using the American

Knee Society Score (AKSS).

Results: In our study group there was a significant increase in the

AKSS scores in all three groups. In the first and second time revisions

there was a significant increase in the AKSS which was maintained at

2 and 5 years. There was no significant difference between the two

groups. There were only 5 cases in the multiple revised group with

only one of the cases having followed up at 5 years, making it difficult

to interpret the results in this group. There was an 8% re-revision rate

in our study group and survivorship was calculated to be 90% at 5

years.

Conclusions: In well selected patients the rotating hinge provides a

reliable solution at short to medium follow up. Patients receiving the

prosthesis for revision surgery need to be carefully selected to ensure

optimal post-operative outcomes.

Shoulder cuff I

FP34-270

The influence of infraspinatus and subscapularis tendon
pathologies on the retraction of supraspinatus tendon tears

and correlation with fatty degeneration
Altan, E.*1; Nayman, A.1; YILDIRIM, A.1; Ozbaydar, M.2; Ciftci, S.1;

Karahan, M.3

1Selcuk University Medical School, Konya, Turkey; 2Acibadem

University, Istanbul, Turkey., Istanbul, Turkey; 3Sports Sciences and

Research Center, Istanbul, Turkey

Objectives: Many factors exert an influence on retraction of the

supraspinatus tendon tear. Gradual loss of shoulder function is mul-

tifactorial which SSP tendon tear retraction is one of the important

findings. Factors causing fatty degeneration are still not clearly

defined, but multiple tendon ruptures might contribute to varying

degrees of degeneration of the ruptured SSP tendon The primary aim

of this study was to evaluate the influence of neighboring tendon tears

and duration of the symptoms on SSP tear retraction and fatty

degeneration of the SSP muscle. We hypothesized that accompanying

lesions of subscapularis, infraspinatus tendons and prolonged duration

of symptoms inversely affect the quality and retraction of the rotator

cuff tear.

Methods: A total of 58 patients with a full-thickness SSP tear met the

inclusion criteria and were evaluated for tear retraction, fatty

degeneration, and other rotator cuff tendon pathologies. Accompa-

nying lesions of the subscapularis and infraspinatus tendons were

evaluated using Magnetic Resonance Imaging (MRI). Supraspinatus

tear retraction and muscle atrophy and accompanying lesions of the

subscapularis and infraspinatus tendons were evaluated using mag-

netic resonance imaging. Patients were also categorized according to

symptom duration as less than 3 months and more than 3 months.

Results: Supraspinatus tendon tears ranged between 3 mm and 41

mm and the average area of the SSP muscle was 247.6 mm2.

Retraction of the supraspinatus tear and area of the SSP muscle

demonstrated a strong negative correlation (r = 0.623). Any degree of

infraspinatus tendon pathology was significantly associated with the

SSP muscle area (p\ 0.05). However, tendinosis and full-thickness

tears of the subscapularis tendon were not significantly associated.

Patients with having symptoms of more than 3 months showed sig-

nificantly greater degrees of atrophy (p\ 0.05).

Conclusions: The impairment of any of the rotator cuff muscles may

affect the others inversely. Our study indicated that all infraspinatus

tendon pathologies and partial subscapularis tears affect and alter the

content of the SSP muscle belly. Patients with symptoms of more than

3 months duration and SSP tears, even less than 25 mm in length,

were associated with less SSP muscle belly.

We suggest that surgeons should pay more attention to the accom-

panying pathologies of the infraspinatus tendon, especially for full-

thickness tears. The importance of early surgical intervention should

be emphasized for SSP tendon tears of less than 3 months’ duration if

substantial pain is present, and also of SSP tears even when they do

not exceed 25 mm in length, since these tears also tend to demonstrate

fatty infiltration.
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FP34-698
Does diabetes mellitus affect the clinical outcome and rotator cuff

integrity after arthroscopic rotator cuff repair?
Takeda, Y.*1; Fujii, K.1; Miyatake, K.2; Suzue, N.1; Kawasaki, Y.1;

Omichi, Y.1; Yokoyama, K.1

1TOKUSHIMA RED CROSS HOSPITAL, KOMATSUSHIMA,

Japan; 2Yoshinogawa Medical Center, Yoshinogawa, Japan

Objectives: To compare the clinical outcome and rotator cuff

integrity after arthroscopic rotator cuff repair in the patients with and

without diabetes mellitus.

Methods: This retrospective study was performed on 264 consecutive

patients who underwent arthroscopic rotator cuff repair from January

2012 through December 2015. The inclusion criteria were patients

who had medium or large sized tear and a minimum of 12 months

follow-up. Patients who had partial-thickness or massive tears,

unrepairable or partial repair, osteoarthritis, instability, or a history of

previous shoulder surgery were excluded. The clinical outcome

measures included range of motion (ROM) and the Japanese Ortho-

paedic Association (JOA) and University of California, Los Angeles

(UCLA) scores preoperatively and at final follow-up. Rotator cuff

retear was evaluated with magnetic resonance imaging (MRI) at 3

months after surgery and at the final follow-up. Diabetic patients with

poor control were hospitalized for intensive diabetic control before

surgery. An independent t-test, chi-square test and two-way repeated-

measures ANOVA were performed for statistical analyses and the

significance level was set at 0.05.

Results: Thirty diabetic patients and 126 nondiabetic patients met our

inclusion criteria. Demographic data were not significantly different

between the two groups, except body mass index (p = 0.021). The

preoperative JOA and UCLA scores of the diabetic patients were

significantly lower than those of the non-diabetic patients (p\ 0.001,

and p = 0.006, respectively); however, the scores at the final follow-

up were not significantly different between the two groups. ROM was

significantly restricted in the diabetic patients before surgery (forward

flexion, abduction, internal rotation: p\ 0.001, external rotation: p =

0.035), but at the final follow-up, there was no significant difference

between the two groups except for internal rotation (p = 0.005).

Retear rate in the diabetic patients (23.3%) was not significantly

different from that of the non- diabetic patients (15.1%; p = 0.414).

Conclusions: Diabetic patients who had good perioperative glycemic

control showed the comparable clinical and structural outcomes with

non-diabetic patients after an arthroscopic rotator cuff repair.

FP34-756
The role of postoperative immobilization after arthroscopic

rotator cuff repair: a prospective randomized controlled non-
inferiority trial
Jenssen, Kjersti Kaul*1; Lundgreen, Kirsten1; Madsen, J. E.2;

Kvakestad, R.3; Dimmen, S.4

1Lovisenberg Diaconal Hospital, Orthopeadic Departement, Oslo,

Norway; 2Oslo University Hospital, Orthopaedic department, OSLO,

Norway; 3Lovisenberg Diaconal Hospital, Oslo, Norway;
4Lovisenberg Diaconal Hospital, Orthopaedic Department, Oslo,

Norway

Objectives: There is little consensus as to how long patients should

be immobilized after rotator cuff (RC) surgery. Therefore, the aim of

this study was to compare clinical and radiological results among

patients with 3 versus 6 weeks of immobilization after arthroscopic

RC suture in a prospective randomized controlled non-inferiority trial.

Methods: 120 patients were included after RC surgery for a full

thickness tear. The ruptures were maximum 3 cm wide and included

supraspinatus and upper infraspinatus tendons. Patients were ran-

domized into two groups post-operatively. Group A was immobilized

for 3 weeks in a simple sling and Group B for 6 weeks in a sling with

a 20 � abduction pillow. In both groups, loading of the shoulder was

not allowed until at least 3 months after surgery. 118 (98%) patients

were assessed at 1-year follow up. They had an MRI of the shoulder,

filled out the Western Ontario Rotator Cuff (WORC) index, and rated

their patient satisfaction using a 0–10 VAS scale. A physiotherapist

also evaluated each patient with a Constant Murley (CM) score.

Results: Statistical non-inferiority was demonstrated for the two

groups based on the WORC index, our primary endpoint at 1 year.

The WORC index at 1 year was similar in both groups, with mean

percent scores of 83% in Group A and 87% in Group B (mean dif-

ference = - 4; 95% CI - 10, 3; p = 0.25). Age-adjusted CM scores

were also similar, with means of 86 in Group A and 90 in Group B

(mean difference = - 4; CI - 13, 5; p = 0.37). MRI after 1 year

showed 50 (89%) patients in each group with healed RC suture.

Patient satisfaction ratings had a mean of 8.64 in Group A and 8.67 in

Group B (mean difference = - 0.03; 95% CI - 0.74, 0.67; p = 0.73).

In response to the question ‘‘would you go through the surgery

again?’’, 93% of Group A and 92% of Group B answered ‘‘yes’’.

Conclusions: RC suture resulted in improved shoulder function with

significant increases in CM score and WORC index postoperatively.

The results were clinically and statistically similar regardless of

whether the shoulder was immobilized for 3 or 6 weeks. MRI indi-

cated no difference in healing between the groups. Based on these

findings, it is safe to immobilize patients in a simple sling for 3 weeks

after repair of supraspinatus and infraspinatus tendons up to 3 cm in

width.

FP34-834

5 year data from a large cohort of rotator cuff repairs in New
Zealand
Maher, A.*1; Leigh, W.2; Brick, M.2; Young, S.3; Caughey, M.4

1Hawkes Bay Hospital, Hastings, New Zealand; 2Orthosports,

Auckland, New Zealand; 3North Shore Hospital, Auckland, New

Zealand; 4Mountain Rd, Auckland, New Zealand

Objectives: The New Zealand rotator cuff cohort is the largest

prospective cohort of rotator cuff repairs available, follow up has now

been extended to 5 years. The objective of the current study is to

present the 5 year outcome data for a large cohort of rotator cuff

repairs. In particular, analysing the outcome data for certain surgical

techniques, including acromioplasty, single versus double row repairs,

surgical approach, and biceps procedures.

Methods: The New Zealand rotator cuff registry collected prospec-

tive data for rotator cuff repairs from March 2009 until December

2010. Data was collected from over 90 surgeons across multiple

centres in New Zealand. Surgical data, as well as baseline, 6 month,

12 month 24 month, and 5 year functional (Flex SF) and pain scores.

The 5 year Flex SF and pain scores are analysed.

Results: Overall, 1434 Flex SF and 1444 pain 5 year scores were

available for analysis. This represents 61% follow up. Flex SF scores

significantly increased at each collection point until 24 months. There

was no significant difference between Flex SF scores at 24 months

and 5 years. Pain scores significantly decreased at each collection

point, until 24 months where they significantly increased between 24

months and 5 years (although the difference was very small). The re-

tear rate at 5 years was 5.9%. The rates of conversion to reverse

shoulder replacement was 0.4%.

Acromioplasty was carried out in 91% of our surgical cohort. There

was a significant difference in Flex SF (40.1 versus 36.9) and pain

(1.5 versus 1.8) in those who had an acromioplasty. Overall, only 18%

were arthroscopic repairs. There was a trend to better pain improve-

ment scores in the arthroscopic group (p 0.10). There was no

difference in Flex SF or pain scores in single vs double row repairs,

and no difference in biceps tenodesis versus tenotomy.
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Conclusions: This study presents the 5 year data from the largest

cohort of the rotator cuff repairs available. Pain and function

improved post operatively until 24 months, but there seemed to be a

plateau of improvement between 24 months and 5 years. Acromio-

plasty offered a benefit in function and pain at 5 years.

FP34-1044
Arthroscopic biodegradable spacer as a treatment alternative

for massive rotator cuff tears: a summary of 3 prospective cohort
studies
Maman, E.*1; Senekovic, V.2; Poberaj, B.3; Chechik, O.1; Cautero,

E.4; Gervasi, E.4

1Tel Aviv Medical Center, Tel Aviv, Israel; 2University Medical

Centre, Ljubljana, Slovenia; 3Valdoltra Orthopedic Hospital,

Ankaran, Slovenia; 4Hospital of Latisana, udine, Italy

Objectives: The management of patients with massive, full- thick-

ness, rotator cuff tears remains a challenge with no definitive

treatment option or guidelines. Recently, the subacromial

biodegradable spacer (SBS) has been shown to be an effective

treatment option in this group of patients. This study aims to present a

cumulative efficacy and safety data of three (3) prospective cohort

studies that employed a subacromial biodegradable spacer to treat

patients with massive rotator cuff tears (MRCT).

Methods: Three prospective cohort studies were conducted in 3

countries and 7 clinical sites. Two studies utilized arthroscopic

approach (68 patients) and one study used a fluoroscopy guided

implantation technique under local anesthesia (45 patients).

In all 3 studies the inclusion criteria were similar and included: 1.

Radiologically confirmed massive, full-thickness rotator cuff tear of

\5 cm with no severe osteoarthritis; 2. Persistent pain and failure of

non-operative treatment for at least 4 months.

Patients having partial or reparable tears were excluded from this

analysis.

Efficacity outcome of shoulder function was evaluated using

change in Total Constant Score (CS) at each follow-up visit com-

paring to pre-operative/baselinescore.

Follow-up visits were scheduled according to routine clinical

practice to assess safety and efficacy.

Results: A total of 113 patients (Mean age 71?9) diagnosed with

MRCTs were treated by subacromial spacer implantation and fol-

lowed for a mean period of 30 month (? 24). Majority of the treated

patients had either previous surgical intervention (e.g.: repair,

debridement and/or tenotomy) and/or intra-articular steroid injection

in the past 2 years prior to implantation. All three cohorts presented

consistent results of improvement in shoulder functionality as asses-

sed by a continues change in Total Constant Score (TCS) from a mean

of 33 points (?4) at Baseline to *60 (?5) at 12 and 24 months post

implantation. The most significant improvement was related to

shoulder pain reduction which started at 2–3 weeks post implantation

and enable faster post-operative rehabilitation. Device related serious

adverse event was low ([2%) and rarely required additional surgical

intervention for device removal ([ 1%).

Conclusions: Based on the analysis of 3 prospective cohort studies,

we conclude that arthroscopic implantation of a subacromial spacer

restores shoulder balance, improves deltoid function and range of

motion and reduces pain in majority of treated patients with MRCT.

This procedure may be considered as a treatment option for elderly

patients or for patients with multiple comorbidities complicating or

contraindicating major surgery under general anesthesia. Technically

easy, this technique can be an effective tool in the armamentarium of

most orthopedic surgeons. Further studies with larger patient numbers

and longer follow-up are warranted.

FP34-1217
Does lateral acromionplasty reduce the retear rate after rotator

cuff repair?
Palumbo, Alessio*1; Franceschetti, Edoardo1; Baldari, A.2; Paciotti,

M.2; Papalia, Rocco3; Maffulli, N.4; Rosa, M. A.5; Franceschi,

Francesco 2

1University Campus Biomedico of Rome, Rome, Italy; 2University

Campus Bio-Medico of Rome, Department of Orthopaedic and

Trauma Surgery, Rome, Italy; 3University Campus Biomedico of

Rome, Orthopaedic Surgery, Rome, Italy; 4Queen Mary University of

London, Centre for Sport and Exercise Medicine, London, United

Kingdom; 5Università degli Studi di Messina, Messina, Italy

Objectives: The rotator cuff tear and its recurrences could be caused

by the anatomy of the shoulder. Critical shoulder angle (CSA) eval-

uated with X-ray radiographic parameters is a predictor of rotator cuff

injury. In particular, angles greater than 35� were found to be pre-

dictive of a rotator cuff tear. The aim of this the study is to verify if

the side acromioplasty changes the CSA, check whether this change

would affect the patients’ outcome and incidence of recurrence in the

first 6 months (biological healing).

Methods: Our prospective randomized study included only patients

with rotator cuff tear with CSA[35 � based on X-ray, weakness and

pain in the shoulder during the night after the failure of adequate

conservative management, no previous rotator cuff repair in the

shoulder involved, no severe glenohumeral arthritis associated with

severe fatty infiltration, no inflammatory disease, and no concomitant

bone insufficiency and labrum lesions.

Results: A total of 250 patients were included in RCTs: 125 in study

group (group I) and 125 in control group (group II). In particular, 125

patients were randomized to arthroscopic repair of thickness rotator

cuff tears with lateral acromioplasty (group I) and 125 patients to

thickness rotator cuff tears with no acromioplasty (group II). The

study group included: 52 small tears, 43 medium tears, and 30 mas-

sive tears; whilst the control group was composed of 50 small tears,

44 medium tears, and 31 massive tears.

Conclusions: In our study, lateral acromioplasty decreased the CSA

to the favorable range [30�–35�] in all patients treated. The proposed

mathematical formula can be easily used in preoperative settings to

plan actions aimed at obtaining the desired CSA. There were differ-

ence in clinical outcomes and rate of re-tear in the two groups of

patients with small and medium tears. There were no differences in

both groups of patients with massive tear. The lateral acromioplasty is

a good technique to prevent a recurrence of rotator cuff tears in

patients with small and medium lesions.

FP34-1516

Healing rates of superior capsular reconstruction with long head
biceps autograft in massive posterosuperior retracted rotator cuff

tears. Preliminary results
BARTH, J.*1; Boutsiadis, A.1; FORTANÉ, T.1; Barthelemy, R.2;

Delsol, P.1; Lenoir, H.1

1Centre Ostéo-Articulaire des Cèdres, Parc Sud Galaxie, Echirolles,

France; 2Department of Radiology, Clinique du Mail, Grenoble,

France

Objectives: Massive rotator cuff tears (RCT), regardless the surgical

technique used, is a challenging condition with high incidence of

structural failure, mainly during the first 3–6 months postoperatively.

Recently, it has been described by the authors a modification of the

superior capsular reconstruction (SCR) with the use of the long head

biceps tendon autograft (LHBT), where the infraspinatus is directly

repaired and the supraspinatus is attached on the LHBT in a more

medial position. Purpose of this study is to compare in a consecutive

patient series the healing rates of massive retracted RCT between

three different techniques: the SCR with LHBT; the transosseous
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equivalent technique (TOE) with an absorbable patch reinforcement;

and the classic double row technique.

Methods: Between 2016 and 2017 all patients with massive retracted

RCT (Cofield IV, Patte II–III) underwent SCR with the LHBT

autograft and were prospectively included (Group I). During

2014–2016 all patients with the same type of lesion and TOE with

absorbable patch reinforcement (Group II) were also prospectively

included. As control group we retrospectively included the patients

that were operated between 2007 and 2011 using a double row

technique (Group III).

Exclusion criteria were Hamada[ 2 and muscle’s fatty infiltration

Goutallier [ 3. The patients’ age; the ASES; SST; SSV; Constant

scores and range of motion (ROM) were also preoperatively

collected.

Due to the different follow up periods of the three groups, in this

preliminary study we compared the healing rates at the crucial period

of 6 months.

Results: In Group I we finally enrolled 16 patients with mean age 59

± 8 years and mean score ASES 46 ± 18; SSV 41 ± 20%; SST 4 ± 2

and Constant Score 56 ± 11.

In Group II we enrolled 30 patients with mean age 59 ± 7 years and

mean score ASES 48 ± 15; SSV 43 ± 17%; SST 4 ± 2 and Constant

Score 56 ± 12.

Finally, the Group III consisted of 28 patients with mean age 62 ±

8 years and mean score ASES 47 ± 11; SSV 40 ± 17%, SST 4 ± 1.5

and Constant 50 ± 15.

The Groups did not differ regarding the type of lesions, the fatty

infiltration, the tear chronicity, the age and their functional scores.

After preliminary evaluation at 6 months post-operatively one

failure of the LHBT [with the supraspinatus] was observed (6.3% of

the cases) while in all cases the infraspinatus remained intact in Group

I.

In Group II at the same period the re-tear rates of the supraspinatus

were 40% and the infraspinatus 26.7%, while in Group III 39.3 and

25% respectively.

The differences in healing rates of both tendons were statistically

significant (p = 0.02 and p = 0.016 respectively). However, the short-

term follow up period and the different philosophy of repair in Group

I is not yet sufficient to export safe conclusions for the further

functional evaluation.

Conclusions: Our preliminary results showed that the SCR with

LHBT and the repair of the remaining tendons is a promising surgical

solution for massive posterosuperior RCTs.

FP34-1961
Minimum 4 year follow up of Interposition Balloon Arthroplasty

for massive irreparable rotator cuff tears
Gulihar, A.*1; Vellala, R.2; Singh, B.2; Tolat, A.2; Borowsky, K.3

1Princess Royal University Hospital, London, United Kingdom;
2Medway Maritime Hospital, Gillingham, United Kingdom; 3Spire

Alexandra Hospital, Chatham, United Kingdom

Objectives: Management of massive irreparable rotator cuff tears

(RCTs) can be challenging. Surgical options such as tendon transfers,

superior capsular reconstruction or reverse shoulder arthroplasty

(RSA) have a prolonged rehabilitation period and may not be suit-

able for all patients. Interposition Balloon Arthroplasty (IBA)

provides another surgical option in older patients and those who

simply do not wish to have a major operation. We conducted a

prospective, single arm study with the hypothesis that IBA improves

pain and function in patients with Irreparable RCT and. We aim to

present our results with a minimum follow up of 4 years post

operatively.

Methods: This prospective study was approved by the Local

Governance Committee. A detailed pre-operative out-patient

consultation included discussion of all non-surgical and surgical

options. Patients with an MRI proven massive irreparable RCT who

had failed non operative management were included in this study.

Exclusion criteria were presence of degenerative changes Grade II or

above, known allergy to the material and patients unwilling to keep to

the follow up requirements. The patients were assessed post-opera-

tively at 6 weeks and 6, 12 and 24 months using the Visual Analogue

Score (VAS) and the Oxford Shoulder Score (OSS). A postal ques-

tionnaire was sent every year thereafter.

Results: We identified 24 patients who were at least 48 months fol-

lowing surgery out of a total of 50 patients who have had this

procedure performed in our department. Of these, 1 patient died after

6 months and 3 were lost to follow up. The average age was 68 years

(range 49–83) and the average follow up was 52.5 months (48–60)

Five patients did not have significant pain relief and were revised to

RSA within 24 months of the primary surgery.

Therefore, results from a total of 15 patients were available at the

4 year follow up. VAS improved from a median of 7 pre- operatively

to 2 at the 4-year follow-up (p\ 0.001, Wilcoxon signed-rank test).

OSS improved from a mean of 24–32 (p = 0.04, paired t-test).

There were no complications in any of the patients.

No common factors were identified in the patients who had an

unsatisfactory outcome.

Conclusions: Interposition Balloon Arthroplasty provided satisfac-

tory results in patients with a massive irreparable rotator cuff tears.

We would recommend careful patient selection and management of

patient expectations pre and post operatively. Longer term follow-up

is required to assess whether IBA can delay or even avoid the need for

reverse shoulder arthroplasty in these patients.

Shoulder cuff II

FP36-199

Early promising results of the subacromial balloon for massive
rotator cuff tears
Piekaar, R.*1; Bouman, Ilse2; van Kampen, Paulien3; van Eijk,

Floor3; Huijsmans, P.3

1Spaarne Gasthuis Hoofddorp, Hoofddorp, Netherlands; 2Haga

Hospital, Den Haag, Netherlands; 3Bergman Clinic, Rijswijk,

Netherlands

Objectives: Massive rotator cuff ruptures (RCT) can result in dis-

ability and severe pain. Only when conservative treatment fails

surgical treatment should be considered, different surgical options can

give relative satisfactory results. The optimal treatment is still

controversial.

A relative new treatment for these irreparable ruptures is the arthro-

scopic implantation of a biodegradable balloon into the subacromial

space. This study was designed to determine if the balloon spacer

results in pain reduction and improvement in functional outcome in

patients with a massive irreparable rotator cuff during the first post-

operative year.

Methods: In this prospective single arm study, patients with massive

RCT underwent the implantation of a biodegradable balloonspacer

into the subacromial space. The pain reduction was based on numeric

rating scores (NRS) and the functional outcomes were evaluated using

the Oxford-Shoulder score (OSS) and the Constant Murley Shoulder

score (CMS). Follow-up visits were scheduled at five time points

during the first postoperative year.

Results: Forty-six shoulders in forty-four patients were treated with

the implantation of the subacromial spacer. The mean reduction in

pain was 3.46 (95% CI 2.52–4.39) and the minimal clinical important

difference (MCID) of 2 points was measured in 74% of the patients

after 1 year of follow-up. The functional outcomes improved
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significantly on the OSS and the CMS. Eighty percent of the patients

were satisfied with the outcome of this surgical procedure. There were

no surgical or post-operative medical complications registered due to

the implantation of the balloonspacer.

Conclusions: This study suggests that the arthroscopically implanted

biodegradable balloon spacer in the subacromial space reduces pain

significantly and improves the activities of daily living in patients

with massive rotator cuff tears during the first operative year. The

exact contribution of the balloon in this improvement of the clinical

results must be further investigated. Randomized controlled trials are

recommended.

FP36-413

Failed dermal allograft procedures in irreparable rotator cuff
tears can still improve pain and function. The ‘‘Biologic

Tuberoplasty Effect’’
Mirzayan, R.*1; Stone, M.1; Batech, M.1; Acevedo, D.1; Singh, A.1

1Kaiser Permanente, Baldwin Park, United States

Objectives: Massive irreparable rotator cuff tears (MRCT) are a

challenging problem. Dermal allografts have been used in ‘‘bridging’’

procedures and superior capsule reconstruction (SCR). Both have led

to clinical improvement, but without correlation with post-operative

imaging. The purpose of this study is to examine graft integrity on

MRI in patients who underwent an SCR or bridging procedure to

determine if graft integrity correlates with functional outcome. We

also propose a new classification of graft re-tear on MRI.

Methods: Between 2006 and 2016, 11 patients (12 shoulders)

underwent a bridging procedure and 10 patients underwent an SCR

for MRCT with a dermal allograft by a single surgeon. The grafts

were secured to the tuberosity in a double-row, trans-osseous equiv-

alent (DR-TOE) fashion. Pre- and post-operative VAS,

acromiohumeral distance (AHD), and ASES scores, and pre-operative

Hamada grade and Goutallier classification were prospectively col-

lected and retrospectively reviewed. An MRI was obtained on all

patients post-operatively to assess graft integrity. The status of the

graft was divided into three types based on MRI findings: Type 1-
Graft intact medially (rim of cuff or glenoid) AND laterally (greater

tuberosity); Type 2- Graft intact laterally but torn medially; Type 3-
Graft torn laterally. The shoulders were then grouped based on these

types for further analysis.

Results: The average age was 61 (range 49–73). Average follow-up

was 21.6 months (range 8 m–80 m). Average length from surgery to

MRI was 13.9 months (range 6–80). There was a significant

improvement in VAS (pre-8.1 to post-1.3) and ASES (pre-26.3 to

post-84.6) in Type 1 (P\ 0.01) and in VAS (pre-7.0 to post-0.7) and

ASES (pre-32.6 to post-91.2) in Type 2 (P\ 0.01). There was no

difference in post-operative VAS (1.3 vs 0.7) and ASES (84.6 vs

91.2) between Type 1 and Type 2 (P = 0.8). There was no

improvement in VAS (pre-7.3 vs post-5.7) and ASES (pre-30.6 vs

post-37.2) in Type 3. There was a significant difference in post-

operative VAS (5.7 vs 1) and ASES (37.2 vs 88.1) between Type 3
versus Types 112, respectively (P\ 0.01). The AHD decreased in

type 3 (pre-7.8 mm to post-3.2 mm, P = 0.02) but did not change in

Types 112 (pre-7.8 mm to post-8.0 mm, P = 0.7).

Conclusions: In patients who have SCR or ‘‘bridging’’ procedures for

MRCT with a dermal allograft, there is significant improvement in

VAS and ASES scores if the graft has healed to the tuberosity,

regardless if it’s still intact to the glenoid (in SCR) or the rim of

rotator cuff tendon (‘‘bridging’’). We believe that the dermal graft acts

as a ‘‘biologic (interpositional) tuberoplasty,’’ preventing bone-to-

bone contact between the tuberosity and the acromion, thus elimi-

nating pain and improving function.

FP36-764
Critical shoulder angle and acromion index are associated

with retear risk after isolated supraspinatus tendon repair
at short-term follow up
Scheiderer, B.*1; Johnson, J.2; Imhoff, F.1; Beitzel, K.1; Imhoff, A.1;

Arciero, R.2; Mazzocca, A.2; Morikawa, D.3

1Department of Orthopaedic Sports Medicine, Technical University

of Munich, Munich, Germany; 2Department of Orthopaedic Surgery,

University of Connecticut, Farmington, United States; 3Department of

Orthopaedic Surgery, Juntendo University, Tokyo, Japan

Objectives: High critical shoulder angle (CSA) and acromion index

(AI) have been reported to be predictors of degenerative rotator cuff

tears. However, evidence in regards to the potential correlation

between these radiographic parameters and the integrity of rotator

cuff repair is limited.

Methods: 57 patients were retrospectively reviewed after arthro-

scopic repair of a single tendon, full thickness supraspinatus tear.

MRI studies were obtained 6 months postoperatively and were

evaluated by two independent observers. Repair integrity was clas-

sified as either intact or torn. Preoperative true anteroposterior

radiographs were used to measure CSA, AI and glenoid inclination

(GI). Interrater reliability was determined by measuring the intraclass

correlation coefficient (ICC) and minimal detectable change (MDC).

Results: 57 patients were evaluated 6 months postoperatively. Mean

patient age at surgery was 54.7 ± 7.7 years. On MRI studies, 41

patients (71.9%) had an intact repair and 16 patients (28.1%) had a

full thickness retear. There were no significant differences between

the intact and retear group in regard to patient age (P = .648), initial

tear size (P = .205) or fatty degeneration (P = .508). Mean CSA for

the retear group (37.44 � ± 4.12�) was significantly higher compared

to the intact group (34.93� ± 3.00�; P\ .01). If the CSA was[38�,
the odds ratio of having a retear was 3.78 (P\ .05). Average AI for

the retear group (0.73 ± 0.09) was significantly higher compared to

the intact group (0.69 ± 0.06; P\ .05). Mean GI for the intact group

was 16.67� ± 5.57� and 16.12� ± 5.66� for the retear group (P = .74).

The CSA measurements showed excellent inter-rater reliability, with

a ICC value of 0.963 and a MDC value of 1.04 �. The ICC value was

0.957 for AI (MDC 0.03) and 0.981 for GI (MDC 0.99). The CSA, AI

and GI did not correlate with the outcome scores (P\ .05).

Conclusions: A higher CSA and AI significantly increased the retear

risk after arthroscopic supraspinatus tendon repair. CSA [ 38�
increased the retear risk almost 4-fold. Overall the GI was elevated,

but did not correlate with failure rate.

Clinical relevance: Preoperative assessment of the CSA may help

estimate the failure rate in patients undergoing arthroscopic rotator

cuff repair. In addition, these findings support the hypothesis that a

lateral acromion resection could potentially reduce retear risk in

patients with an increased CSA.

FP36-872

Which classification system is most valuable for evaluating
preoperative supraspinatuss tendon retraction?
Takeda, Y.*1; Fujii, K.1; Miyatake, K.2; Suzue, N.1; Kawasaki, Y.1;

Omichi, Y.1; Yokoyama, K.1

1TOKUSHIMA RED CROSS HOSPITAL, KOMATSUSHIMA,

Japan; 2Yoshinogawa Medical Center, Yoshinogawa, Japan

Objectives: Purpose of this study was to determine which classifi-

cation system of the supraspinatus tendon retraction is most valuable

for predicting retear after arthroscopic rotator cuff repair (ARCR).

Methods: This retrospective study was performed on 264 consecutive

patients who underwent ARCR for full-thickness tear from January

2012 through December 2015. The inclusion criteria were patients

who had full-thickness supraspinatus (SSP) tear and a minimum of 12

months follow-up. Patients who had partial-thickness tear,
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unrepairable or partial repair, osteoarthritis, instability, or a history of

previous shoulder surgery were excluded. The degree of tendon

retraction was assessed by the position of the retracted torn tendon in

the coronal view of MRI by two shoulder surgeons who were not

aware of the patient’s information, and tendon retraction was evalu-

ated according to 3 types of classification systems (Patte, Kim I-B and

Lhee S-H). On the same images, distance from glenoid rim to tendon

edge (d) was measured as a control. Retear after ARCR was defined

as Sugaya type IV and V. Using the receiver operating characteristic

(ROC) curve and the area under the curve (AUC), ability of each

classification system to predict retear after ARCR was evaluated.

Inter- and intraobserver agreement was determined using the j
statistic, with the level of significance set a priori at p\ .05.

Results: 197 patients met our inclusion criteria. Retear rate was

18.2% (36 shoulders). AUC of Patte, Kim, Lhee and d were 0.595,

0.696, 0.759 and 0.787, respectively. AUC of Patte was significantly

smaller than that of Kim, Lhee and d (p = 0.004, p\ 0.001,

p\ 0.001 respectively). AUC of d was significantly greater than that

of Kim (p = 0.002), but not significantly different from that of Lhee (p

= 0.21). Lhee classification also showed the strongest inter- and

intraobserver agreement (j = 0.811, 0.848 respectively), whereas

Patte yielded the worst inter- and intraobserver agreement (j = 0.615,

0.688 respectively).

Conclusions: Among three classification systems of SSP tendon

retraction, Lhee classification was most valuable in terms of mea-

surement reliability and predicting retear after ARCR.

FP36-901

Threshold scores for treatment success after arthroscopic rotator
cuff repair using oxford, constant, and UCLA shoulder score
Xu, S.*1; Chen, J. D. Y.1; Lie, Mei En Hannah1; Hao, Ying2; Lie, D.

T. T.1

1Singapore General Hospital, Department of Orthopaedics Surgery,

Singapore, Singapore; 2Singapore General Hospital, Health Service

Research Insitute, Singapore, Singapore

Objectives: Outcome measures are important tools for quantifying,

standardizing, and determining surgical treatment success. While

changes in scores are useful for monitoring disease progression and

treatment outcome, there exists no cut-off value to define if treatment

is successful in the patients’ perspective.

This study aims to determine the various threshold scores for Con-

stant-Murley score (CMS), University of California Los Angeles

(UCLA) shoulder score, and the Oxford Shoulder Scores (OSS) for

successful arthroscopic rotator cuff (RC) repairs.

Methods: Between 2010 and 2015, patients who underwent unilateral

arthroscopic double row RC repair with subacromial decompression

by a single surgeon were included in this study. The patients were

prospectively followed up and assessed pre-operatively, at 6-month,

12-month, and 24-month post-operatively for pain, functional out-

come, patient satisfaction, and expectation fulfillment.

Patient’s perceived pain is measured by Visual Analogue Scale and

functional outcome by the Constant-Murley score (CMS), University

of California Los Angeles (UCLA) shoulder score, and the Oxford

Shoulder Score (OSS).

Treatment success was defined as simultaneous fulfillment of 3

criteria: improvement in pain, expectation of surgery met, and patient

satisfied with surgery.

Threshold scores were determined by Receiver Operating Char-

acteristic (ROC) analyses, using the PROMs as predictors and the

defined treatment success as criterion. An area under curve (AUC)

between 0.70 and 0.80 indicates good discrimination and an AUC

more than 0.80 indicates excellent discrimination.

Results: There were a total of 214 patients, 96 (44.9%) male and 118

(55.1%) female with a mean age of 60.1 years old ( ± 10). There is a

vast improvement in pain ([89%) and high satisfaction ([98%) and

expectation fulfillment ([ 80%) post- operatively. 64.2% of patients

had treatment success at 6 month, 79.6% at 12-month, and 79.4% at

24-month.

ROC analyses revealed good prediction for treatment success using

CMS, UCLA, and OSS at all 3 follow up time points (AUC[ 0.70)

with excellent prediction using UCLA at 12-month and 24-month

(AUC = 0.811 and 0.805) and OSS at 12- month (AUC = 0.820).

The following threshold scores have been identified:

6- month: CMS 59 (sensitivity 0.69, specificity 0.71), UCLA 21

(sensitivity 0.95, specificity 0.50), OSS 42 (sensitivity 0.70, speci-

ficity 0.71)

12-month: CMS 61 (sensitivity 0.82, specificity 0.72), UCLA 26

(sensitivity 0.84, specificity 0.64), OSS 43 (sensitivity 0.82, speci-

ficity 0.72)

24-month: CMS 65 (sensitivity 0.83, specificity 0.64), ULCA 30

(sensitivity 0.79, specificity 0.77), OSS 46 (sensitivity 0.80, speci-

ficity 0.75)

Conclusions: CMS, UCLA shoulder score, and OSS has good pre-

diction value in defining treatment success of arthroscopic RC repair,

and can be used to facilitate interpretation of treatment outcomes in

patients. The cut-off scores are time-dependent with a higher score

required to constitute treatment success at a longer follow-up time

point.

FP36-1495
Shear wave ultrasound elastographic evaluation of the retear

after arthroscopic rotator cuff repair
Kim, J. W.*1; Lee, S. H.1; Nam, D. J.1

1Wonkwang university hospital, Iksan, Jeollabuk-do, Korea, Republic

of (South Korea)

Objectives: Ultrasound imaging has been used to evaluate various

shoulder pathologies, whereas, quantification of the rotator cuff

muscle stiffness using shear wave elastography (SWE) has not been

verified. We aimed to investigate the association between the re-tear

after arthroscopic rotator cuff repair (ARCR) and elasticity in the

rotator cuff tendon using SWE.

Methods: Institutional Review Board approval and informed consent

were obtained. SWE was prospectively assessed twice in 20 asymp-

tomatic volunteers (mean age ± standard deviation, 51.8 years ±

13.5; 10 women and 10 men) by two independent examiners. Forty-

two patients (mean age ± standard deviation, 55.3 years ± 14.2; 21

women and 21 men) were prospectively included. SWE findings were

compared with tendon integrity, tendon retraction (Patte classifica-

tion), fatty muscle infiltration (Goutallier stages 0-IV) on magnetic

resonance (MR) images. Descriptive statistics, Spearman correlation,

analysis of variance, two-sample t test, and intraclass correlation

coefficient (ICC) were used.

Results: Test-retest reliability for mean total SWE was good for

examiner 1 (ICC = 0.74; 95% confidence interval [CI]: 0.32, 0.85; P =

.002) and excellent for examiner 2 (ICC = 0.82; 95% CI: 0.53, 0.92; P

\ .001). Interexaminer reliability was excellent (ICC = 0.90; 95% CI:

0.65, 0.97; P\ .001). SWE in volunteers (104.3 kPa ± 17.2) was

significantly higher than that in patients who underwent ARCR (73.2

kPa ± 13.4; P = .001). For tendon integrity, four patients who were

confirmed re-tear of cuff by MR (32.5 kPa ± 9.3) showed lower value

of SWE than 38 patients who cuff integrity was maintained (79.8 kPa

± 31.2; p = .013). For tendon retraction, SWE varies significantly

between patients with different degrees of retraction (P = .047). No

significant differences were found for Goutallier subgroups.

Conclusions: SWE is reproducible for assessment of the rotator cuff

after ARCR. Mean value of SWE decreases with re- tear after ARCR

and degree of retraction.
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FP36-1528
Months prospective study of donor site morbidity in arthroscopic

superior capsular reconstruction with minimally invasive
harvested fascia lata autograft
Ângelo, Catarina*1; Azevedo, Clara 1

1Hospital de São Francisco Xavier, Lisboa, Portugal

Objectives: The aim of this study was to prospectively evaluate the

donor site morbidity in a group of consecutive patients who under-

went arthroscopic superior capsular reconstruction using minimally

invasive harvested fascia lata autograft.

Methods: 15 patients were prospectively evaluated at 1 week, 6 and

18 months postoperatively. The fascia lata was harvested in a mini-

mally invasive fashion through two transversal 2 cm incisions. The

harvested graft had a medium size of 20 cmx3 cm. All patients

underwent the same rehabilitation protocol. Body mass index (BMI),

age, actual or previous corticotherapy and active smoking habits were

evaluated. Functional outcome was assessed by the Non-Arthritic Hip

Score (NAHS) applied to the harvested and to the contralateral thighs.

All patients were questioned about: local complications (pain, local

swelling, haematoma or numbness), cosmetic satisfaction (0–5), daily

activities’ limitation (yes/no), degree of limitation (0–5), subjective

loss of strength (yes/no), additional physical therapy (yes/no) and

overall satisfaction (0–5). Statistical analysis: IBM SPSS Statistics�
23. Significance level set to 0.05.

Results: Mean patient age was 65 years (range 47–77), 60% female

and 40% male. 7% were within the normal range of weight, 60%

overweight, 27% obese and 6% extremely obese according to the

BMI World Health Organization chart. 13% were active smokers.

None was under active or previous corticotherapy. There was a pro-

gressive decrease in the rate of complications between 1 week and 6

months postoperatively from 33% to 27% (p = 0.004) and to 13% at

18 months. Concerning the cosmetic appearance, 53% were very

satisfied and 47% satisfied. 93% had no daily activities’ limitation,

and only 7% reported a subjective loss of strength. No patient needed

additional physical therapy. Concerning overall satisfaction, 60%

were very satisfied, 33% satisfied and 7% moderately satisfied. The

medium NAHS was 93 in the harvest limb and 99 in the contralateral

limb: medium negative variation of 6 points with statistical signifi-

cance (p\ 0.001). The degree of limitation at 6 months postoperative

correlated with NAHS in the harvested thigh (p = 0.002), and there

was a statistical tendency in the correlation of this variable with BMI

(p = 0.096).

Conclusions: The minimally invasive fascia lata harvest technique

resulted in progressively satisfactory subjective results and good

functional outcomes in the first 18 months postoperative when com-

pared to the contralateral (healthy) thigh, suggesting that this could be

an advantageous graft option in arthroscopic superior capsular

reconstruction. The complications reported tended to decrease in the

first 18 months postoperatively. The increased age and BMI seemed

to correlate with worst functional outcome and subjective limitation.

FP36-1886
Early results of arthroscopic superior capsule reconstruction

using an acellular dermal patch for irreparable rotator cuff tears
Holz, J.*1; Ilg, A.1; Schneider, S.1; Kaiser, R.1

1OrthoCentrum Hamburg, Hamburg, Germany

Objectives: Massive, irreparable rotator cuff tears in patients remain

a challenge for surgical treatment. For patients with irreparable

rotator cuff tears, reverse shoulder arthroplasties or tendon transfers

are performed. Both procedures have high complication rates and

long-term results, especially in younger patients are controversial.

Recently arthroscopic patch-augmented superior capsule reconstruc-

tion (SCR) has been introduced as a treatment option. The purpose of

this study was to evaluate the patient-reported outcomes of

arthroscopic superior capsule reconstruction (SCR) for irreparable

rotator cuff tears.

Methods: Patients with irreparable rotator cuff tears were enrolled

between 2015 and 2017. 21 consecutive patients (mean, 64.3 years)

underwent arthroscopic SCR using an acellular dermal allograft. The

SCR technique reinforces the superior capsule to keep the humeral

head reduced in the glenoid by attaching the matrix from the glenoid

to the greater tuberosity in a speed bridge double row fixation tech-

nique. Average follow up was 12 month (1.5–24 month) after surgery.

Patient-reported outcome measures were analyzed with the Visual

Analogue Scale (VAS), the American Shoulder and Elbow Score

(ASES), the Veterans RAND 12 Item Health Survey (VR-12) as as

the Single Assessment Numeric Evaluation (SANE).

Results: The mean pain level decreased from pre-treatment to 12

month post-procedure from 4 to 2.5(P ### 0.05). The mean ASES

Shoulder Index increased significantly from 47.9 to 72.3 (P ###

0.001) and the SANE score from 32.9 to 70.9(P ### 0.001). Fur-

thermore the physical and mental health status oft he patients

improved considerably as shown by significant changes of the VR-12

Physical (?9.4) and Mental Score (?3.5). No adverse events were

reported. Although, two patients had a graft tear and one of them

underwent arthroscopic revision, however none of the patients was

revised to a reverse shoulder arthroplasty.

Conclusions: Arthroscopic SCR with a acellular dermal allograft

attenuated shoulder pain and increased the mental and physical health

status of patients with irreparable rotator cuff tears. Furthermore the

function of the shoulder joint was significantly improved. The

promising results suggest that the SCR can be considered a safe and

effective treatment option irreparable rotator cuff tears and prolong

the indication for inverse arthroplasty.

TKA III

FP37-429
Medial midvastus approach in total knee arthroplasty does

not lead to superior WOMAC score, range of motion or prosthesis
survival compared to medial parapatellar approach: an analysis

based on arthroplasty registry data
Lechner, Ricarda*1; Roth, T.2; Lazzeri, M.1; Oberaigner, W.3;

Krismer, M.1; Liebensteiner, M.1

1Medical University of Innsbruck, University Hospital for

Orthopaedics, Innsbruck, Austria; 2Medical University of Innsbruck,

University Hospital for Trauma Surgery, Innsbruck, Austria; 3Tirol

Kliniken, Department of Clinical Epidemiology, Innsbruck, Austria

Objectives: It was the aim of the study to test whether medial mid-

vastus (MMV) and medial parapatellar (MPP) approaches would lead

to significantly different results of total knee arthroplasty (TKA) with

regard to patient reported knee score outcome (hypothesis 1), range of

motion short-term postoperatively (hypothesis 2), range of motion

long-term postoperatively (hypothesis 3) and prosthesis survival

(hypothesis 4).

Methods: A retrospective-comparative study design was applied.

Patients who previously underwent primary TKA as part of the

clinical routine were analyzed. Data sets were provided from the

federal state’s arthroplasty registry. Cases were excluded in the case

of: a) surgical approaches other than MPP and MMV, b) implants

other than CR implants of a certain brand, c) incomplete preoperative

WOMAC data, d) incomplete postoperative WOMAC data (1 year)

and e) TKA revisions.

WOMAC data was analyzed from preoperative and 1 year postop-

eratively (WOMAC pain, WOMAC stiffness, WOMAC function,

WOMAC total) (0: best, 100: worst).
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Range of motion data was collected with goniometers during

clinical routine and was taken from the medical records for the fol-

lowing points in time: preoperative, postoperative days 4 and 10 and 1

year postoperative.

Results: 627 cases (407 MMV vs. 220 MPP) were available for

analysis. In the MMV group the age was 70.1 ± 9.1 years, 64.1% of

the participants were female and in 43.7% the left side was operated.

In the MPP group the age was 69.0 ± 9.7 years, 57.7% of the par-

ticipants were female and in 45.5% the left side was operated. None

of those demographic parameters was significantly different between

the groups.

In the MMV group the WOMAC total improved from 51.6 preop-

eratively to 20.1 at 1 year postoperative. In the MPP group the

WOMAC total improved from 51.2 preoperatively to 21.6 one year

postoperatively. One year postoperatively, there were no significant

differences between groups. Neither, in WOMAC total nor in the

three WOMAC subscores (Hypothesis 1).

Preoperative ROM was 109.5� in the MMV group and 108� in the

MPP group (p = 0.2819). Early postoperatively, at days 4 and 10 after

TKA there were also no differences between groups (p = 0.3049 and p

= 0.3828, Hypothesis 2). Likewise, ROM was not significantly dif-

ferent between the groups 1 year after TKA (p = 0.3376, Hypothesis

3).

5 year prosthesis survival was not different between groups and

showed 94.46% (95% CI: 90.69% to 96.73%) in the MMV group and

94.33% (95% CI: 89.96% to 96.83%) in the MPP group (p = 0.6639,

Hypothesis 4).

Conclusions: There seem to be no significant differences between

MPP and MMV approaches in TKA. This is true for knee scores,

implant survival and both early and late range of motion. Conse-

quently, the question of MMV or MPP should be answered by

surgeon’s preference/convenience.

FP37-735
Postoperative systemic steroid can control pain and nausea

in total knee arthroplasty: prospective randomized controlled
study
Lee, M. C.*1; Kim, J.-K.1; Han, H. S.1; Ro, D. H.1; Park, J.-Y.1; Lee,

D.-Y.1; Yu, C.1

1Seoul National University Hospital, Orthopedic Surgery, Seoul,

Korea, Republic of (South Korea)

Objectives: Most of studies have reported on single shot dexam-

ethasone administration immediately prior to or during surgery to

control pain and nausea after total knee arthroplasty (TKA). There-

fore, this study was conducted to find the optimal dosage and time by

comparing the effects of dexamethasone administration at 24 h after

surgery with the group with administration just before surgery and the

control group.

Methods: A prospective randomized double blinded and placebo-

controlled comparative study was conducted. From October 2015 to

April 2017, a total of 184 patients scheduled to receive unilateral

TKA were randomly assigned to either a control group (Group I, n =

46), group receiving 10 mg of Dexamethasone IV injection 1 h before

surgery, (Group II, n = 46), group receiving Dexamethasone injection

at a dose of 0.1 or 0.2 mg/kg body weight at 24 h after surgery (Group

III, n = 46 or Group IV, n = 46). We measured the daily pain and

nausea intensity using Visual Analogue Scale (VAS). The total

analgesic dose used was measured using morphine equivalent and any

postoperative complications were recorded.

Results: The degree of pain and nausea were maintained high until 48

h postoperatively (Mean pain and nausea VAS POD 1st and 2nd day:

5.0 and 4.9/2.7 and 2.4). When Group 3 and 4 were compared with

control group respectively, at 48 h after surgery, pain VAS improved

significantly (4.9 vs 4.2/4.9 vs 3.67) and the amount of analgesics

used was significantly lower (84 vs 70/84 vs 71). However, there was

no statistically significant difference in pain levels between Group 3

and 4 which differed in dose. Group 2 had significantly improved pain

at 24 h postoperatively compared with the control group (5.0 vs 3.6),

but the degree of improvement was not statistically significant at 48 h

postoperatively. When Group 3 and 4 were compared with control

group respectively, at 48 h after surgery, nausea VAS was signifi-

cantly improved (2.4 vs 0.8/2.4 vs 1.0). However, when Group 3 and

4 were compared, the change in the degree of nausea was not sig-

nificant. Group 2 showed a significant improvement in nausea

compared with the control group at 24 h postoperatively (2.7 vs 2.1),

but the improvement was not statistically significant at 48 h postop-

eratively. Regarding postoperative complications, there was one case

of hemarthrosis in Group 4.

Conclusions: The use of dexamethasone at 24 h after surgery is

effective in the subsequent 24 h, but the use of it immediately before

surgery is effective only up to 24 h after surgery. Therefore, when

considering patients are still suffering from pain and nausea for more

than 48 h postoperatively, additional systemic dexamethasone use

should be considered for up to 24 h postoperatively. In addition, there

was no significant difference according to the dose. Therefore, it

would be useful to use the minimum dose considering complications

that may occur after steroid use.

FP37-758

Optimal dose and safety of topical tranexamic acid in decreasing
blood loss after total knee arthroplasty
Lee, M. C.*1; Han, H. S.1; Lee, D.-Y.1; Kim, J.-K.1; Jae-Young, P.1;

Ro, D. H.1; Yu, C.1

1Seoul National University Hospital, Orthopedic Surgery, Seoul,

Korea, Republic of (South Korea)

Objectives: Total knee arthroplasty is a procedure that involves a

significant amount of blood loss and often requires transfusion.

Recently, tranexamic acid (TXA) has been known to be an effective

method for reducing blood loss, and it is gradually becoming widely

used in consideration of ease of use and efficacy. To reduce postop-

erative bleeding, topical injection doses ranging from 0.5 to 3 g have

been reported, but the capacity to achieve maximum bleeding

reduction with minimal side effects has not yet been fully studied.

Therefore, this study aims to investigate the effective and efficacy and

safety dose that can minimize the side effects and maximize the

bleeding reduction effect.

Methods: From 2016 to 2017, 155 patients who will undergo total

knee arthroplasty for osteoarthritis were randomly divided into five

groups (control group (n = 31), TXA 0.5g group (n = 31), TXA 1.0g

group (n = 31), TXA 2.0g group (n = 31), TXA 3.0g group (n = 31)).

During the operation, the joint capsule was closed and the drug was

administered at the same concentration of 20 mg/ml through the

H-vac line. The total blood loss was calculated using the Good’s

method using the difference between Preoperative hemogrobin and

lowest postoperative hemogrobin and comprared each group. In

addition, we observed differences in the drainage volume of hemo-

vac, Hemogrobin reduction, transfusion rate, transfusion volume, and

range of motion for each group.

Results: The mean total blood loss in each group was 1503ml in the

control group, 1237.1ml in the 0.5 g group, 1090.1ml in the 1.0 g

group,1097.1ml in the 2.0 g group and 905ml in the 3.0 g group. The

degree of hemogrobin decreasing was 3.8 in the control group, 3.4 in

the 0.5g group, 3.0 in the 1.0g group, 2.7 in 2.0g the group and 2.7 in

3g the group. There was a significant difference total blood loss and

hemogrobin decreasing in the control group and the 1.0g group,

control group and the 2.0g group, control group and the 3.0g group.

And there was no statistically significant difference in the other

groups including between the control group and the 0.5g group. The
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drainage volume of hemo-vac was 327.4 in the control group,

275.9ml in the 0.5 g group, 209 ml in the 1.0 g group, 241.8ml in the

2.0 g group and 156.0 ml in the 3.0 g group. There was a statistically

significant difference in the frequency of transfusion among the other

groups compared to the control group.

Conclusions: Comparing the groups according to the dose, the 0.5g

group did not significantly decrease the total blood loss compared

with the control group. On the other hand, total blood loss and

transfusion rate were significantly decreased in all groups above TXA

1 g compared with the control group. Although the 1.0 g dose group

did not significantly reduce the incidence of DVT compared with the

group administered more than 1 g dose, To prevent meaningless drug

abuse and to reduce potential thromboembolic risk that can not be

explained by DVT alone, 1.0g topical injection of TXA is most

effective and efficacy and safety dose.

FP37-1244

What determines patient expectations of total knee arthroplasty?
Tolk, J.J.*1; Janssen, R.P.A.1; Bierma-Zeinstra, S.M.A.2;

Reijman, M.3

1Máxima Medical Centre, Eindhoven, Netherlands; 2University

Medical Center Rotterdam, Rotterdam, Netherlands; 3Máxima

Medical Centre, University Medical Center Rotterdam, Eindhoven,

Netherlands

Objectives: Unrealistic preoperative expectations have strong influ-

ence on the outcome after total knee arthroplasty (TKA). Little is

known about the effect of psychological factors on these expectations.

More insight in determinants of the height of expectations can be

useful in guiding pre-operative expectation management. The current

study analyses the effect of pre-operative factors on outcome

expectations in TKA. We hypothesized that psychological factors

such as depressive symptoms, coping mechanisms and optimism have

more influence on the height of expectations than age, gender or

baseline function and pain scores.

Methods: A prospective cohort study of 142 patients scheduled for

TKA was conducted. Inclusion criteria were Symptomatic and

radiographic knee OA indicated for a primary TKA. Exclusion cri-

teria were presence of TKA of the contralateral side, insufficient

command of the Dutch language and legally incompetent adults.

Outcome expectations were measured using the HSS knee arthro-

plasty expectation survey. Independent variables included: age,

gender body mass index, pain score, KOOS-PS, OKS and EQ-5D

scores, HADS, PCI, LOT-R. Multiple linear regression analyses were

used to evaluate associations between these variables with pre-oper-

ative outcome expectations.

Results: Highest expectations were scored for improvement of the

ability to walk short distances and remove the need for a cane, crutch

or walker. Patients had the lowest expectations on the improvement of

the ability to kneel or squat after TKA. In the univariate analysis

higher depression scores predicted lower expectations on treatment

outcome. Because the HADS depression score was the only signifi-

cant predictor, a multivariate analysis was not performed.

Conclusions: Expectations on treatment outcome after TKA are

influenced by the presence of depressive symptoms. Patient demo-

graphics and baseline pain and function scores are not related to the

height of pre-operative expectations. Because these factors are known

to predict treatment outcome, this highlights the potential of improved

expectation management.

FP37-1421
Impact of intravenous acetaminophen on multimodal pain

management after total knee arthroplasty: a double-blinded
randomized controlled trial
Tsukada, S.*1; Murata-Ooiwa, Minako2; Wakui, M.3

1Hokusuikai Kinen Hospital, Orthopaedic Surgery, Nekoyama Miyao

Hospital, Orthopaedic Surgery, Ibaraki, Japan; 2Nekoyama Miyao

Hospital, Department of Pharmacy, Niigata, Japan; 3Nekoyama

Miyao Hospital, Orthopaedic Surgery, Niigata, Japan

Objectives: Pain after total knee arthroplasty (TKA) is severe.

Although multimodal pain management including periarticular multi-

drug injection can provide excellent pain relief during the early

postoperative period of TKA, the pain score has been reported to

become worse after 24 h postoperatively. We conducted a random-

ized, double-blind, placebo-controlled trial to investigate the

effectiveness of intravenous acetaminophen on multimodal pain

management for TKA.

Methods: We recruited patients undergoing TKA between January

2016 and December 2016 from a single orthopedic clinic. Participants

were randomly assigned on a 1:1 basis to receive either intravenous

acetaminophen or intravenous normal saline as placebo. We ensured

that the patients and surgical teams were blinded to the results of

random allocation during the study period. In the intravenous acet-

aminophen group, we administered 1000 mg of intravenous

acetaminophen [100 mL] at 6-h intervals (23:00 on the day of TKA,

at 05:00, 11:00, 17:00, and 23:00 one day after TKA, at 05:00, 11:00,

17:00, and 23:00 two days after TKA, and at 05:00 three days after

TKA). In the normal saline group (placebo group), we administered

100 mL of normal saline in the same interval as described for intra-

venous acetaminophen group. We routinely performed intraoperative

periarticular multi-drug injection including methylprednisolone 40

mg [1mL], 7.5 mg/mL ropivacaine [40 mL], 10 mg/mL morphine

hydrochloride hydrate [0.8 mL], 1.0 mg/mL epinephrine [0.3 mL],

and 50 mg of ketoprofen [2.5 mL]. At the time of administration of

study drugs (intravenous acetaminophen or placebo), we evaluated

pain score at rest evaluated by visual analog scale (VAS) score as the

primary outcome of this study. VAS score during activity and com-

plication rate were evaluated as the secondary outcomes.

Results: A total of 67 patients were randomly assigned to intravenous

acetaminophen group (n = 32) or placebo group (n = 35). The VAS

score at rest at 17:00 one day after TKA was significantly better in the

intravenous acetaminophen group than the placebo group (15.3 ±

17.0 mm versus 26.8 ± 19.0 mm, respectively, P = 0.013). The VAS

score during activity at one day after TKA was significantly better in

the intravenous acetaminophen group than the placebo group (26.3 ±

17.6 mm versus 38.8 ± 27.0 mm, respectively, P = 0.032). There were

no significant differences in the rate of complications, including

impaired liver function.

Conclusions: The VAS score at rest at 17:00 one day after TKA was

lower in the intravenous acetaminophen group than the placebo group

for patients treated with multimodal pain management including

periarticular multi-drug injection.

FP37-1449
Comparison of the effect of continuous femoral nerve block

and adductor canal block after primary TKA
Seo, S.-S.*1; Kim, O.-G.2

1Haeundae Bumin Hospital, Busan, Korea, Republic of (South

Korea); 2Bumin Hospital, Busan, Korea, Republic of (South Korea)

Objectives: This study aimed to compare the effects of femoral nerve

block and adductor canal block on postoperative pain, quadriceps

strength, and walking ability after primary total knee arthroplasty.

Methods: Between November 2014 and February 2015, 60 patients

underwent primary total knee arthroplasty. Thirty patients received
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femoral nerve block and the other 30 received adductor canal block

for postoperative pain control. Before spinal anesthesia, the patients

received nerve block via a catheter (20 mL 0.75% ropivacaine

administered initially by intermittent bolus injection of 10 mL 0.2%

ropivacaine every 6 h for 3 days). The catheters were maintained in

the exact location of nerve block in 24 patients in the femoral nerve

block group and in 19 patients in the adductor canal block group. Data

collection was carried out from these 43 patients. To evaluate post-

operative pain control, the numerical rating scale scores at rest and

45� flexion of the knee were recorded. To evaluate quadriceps

strength, manual muscle testing was performed. Walking ability was

assessed using the Timed Up and Go test. We also evaluated analgesic

consumption and complications of peripheral nerve block.

Results: No significant intergroup difference was observed in the

numerical rating scale scores at rest and 45 � flexion of the knee on

postoperative days 1, 2, 3, and 7. The adductor canal block group had

significantly higher quadriceps strength than did the femoral nerve

block group, as assessed by manual muscle testing on postoperative

days 1, 2, and 3. The 2 groups showed no difference in walking ability

on postoperative day 1, but on postoperative days 2, 3, walking ability

was significantly higher in the adductor canal block group than in the

femoral nerve block group. No significant intergroup difference was

observed in analgesic consumption.

Conclusions: The groups showed no difference in postoperative pain

control. Adductor canal block was superior to femoral nerve block in

preserving quadriceps strength and walking ability. However,

adductor canal block was inferior to femoral nerve block in main-

taining the exact location of the catheter.

FP37-1952
Can mechanical instrumentation compete

with a portable navigation system when implanting a total knee
prosthesis?
Ferreira, A.*1

1Clinique du Parc Lyon, Lyon, France

Objectives: One of the challenge of the new generations of total knee

prosthesis (TKA) is to be able to offer a mechanical instrumentation

capable of competing with Personal Specific Implants (PSI) and

computer assisted surgery navigation (CAS) in terms of precision and

reproducibility. Portable surgical navigation, less expensive and less

complicated than CAS has shown results equivalent to those of tra-

ditional CAS. The aim of this work is to compare the effectiveness of

the mechanical instrumentation of a prosthesis of last generation with

that of a handheld navigation for the implantation of the same pos-

terior stabilized modern implant.

Methods: After a period of learning curve of 30 cases with each of

the two methods, two matched series of 35 patients, operated one with

mechanical instrumentation (extra medullary tibial guide, adjustment

of the femoral valgus degree by degree, integrated tibial slope to the

cutting guide, femoral flexion induced by the ancillary) and the other

a handheld navigation system (all the previous adjustable parameters

available) were reviewed in a retrospective study. Both populations

were strictly comparable in age, BMI, sex, preoperative deformity and

bone quality. The femoro-tibial mechanic angle (HKA; aim 0�), the
mechanic femoral angle (HKS), the tibial mechanic angle (90�), the
tibial slope (3�) and the femoral flexion angle were compared using

Student-Fisher and Pearson statistical tests.

Results: Durations of intervention and tourniquet, sizes of implants

used are identical in both series (with and without navigation). HKA

(1.6 � vs 1.2�), HKS (96.4 � vs 96.6 �), tibial slope (2.8 � vs 1.9 �) and
femoral flexion (2.4 � vs 3 �) have no significant difference; only the

tibial mechanic angle (90.8 � vs 89.4 �) is significantly different

(P\ 0.05). The tendency to a moderate residual global valgus is most

important with navigation, both for the femur and the tibia but not

significantly.

Conclusions: Mechanical instrumentation of last generation can be as

efficient in terms of precision as a navigation system but probably

requires using an intramedullary tibial guide. Navigation remains the

reference for precision, especially for tibia.

FP37-2016
Functional outcomes after unicompartmental knee arthroplasty:

are medial and lateral UKA equal?
Petterson, Stephanie C.*1; Yellin, Ilana1; Green, Allison M.1;

Plancher, K.2

1Orthopaedic Foundation, Stamford, United States; 2Plancher

Orthopaedics and Sports Medicine, PLLC, Orthopaedic Surgery, New

York, United States

Objectives: 80% of people describe kneeling as impossible/extremely

difficult before knee arthroplasty with nearly 40% of patients still

reporting kneeling as impossible 1 year after TKA or UKA. Patients

with medial UKA also report rising from kneeling as significantly

harder than all other activities. Few studies exist on functional

activities after lateral UKA. The purpose of this study was to assess

and compare specific functional outcomes, including stair climbing,

kneeling, and squatting, in patients with medial and lateral UKA. We

hypothesized that both groups would show significant postoperative

improvements in their ability to perform each activity with no sig-

nificant difference between medial and lateral UKA.

Methods: 170 consecutive patients (198 knees; 150 medial, 48 lat-

eral) treated with UKA between 1999 and 2016. Patients lacking

preoperative data or\1-year follow-up data were excluded. Eighty-

four patients (93 knees; 68 medial, 25 lateral) were included. Surgical

indications included pain on only one side of the knee, conservative

treatment failure, and x-ray evidence of severe unicompartmental OA.

Patients completed pre- and postoperative physical, radiographic, and

functional evaluations including report of sport participation catego-

rized using American College of Sport Medicine guidelines. Self-

reported abilities to climb stairs, kneel, and squat were determined

from the International Knee Documentation Committee (IKDC)

questionnaire.

Results: Follow-up was 3.18 ± 1.9 years and 5.36 ± 2.6 years for the

medial and lateral cohorts, respectively. There were two revisions in

the medial group at 1.5 and 9 years post-surgery. Both groups

demonstrated significant pre- to postoperative improvements in abil-

ities to descend and ascend stairs, kneel and squat (p\ 0.0001) and

no significant differences in postoperative abilities to descend stairs (p

= 0.167), ascend stairs (p = 0.425), or squat (P = 0.385); however, a

significant difference in postoperative kneeling ability was demon-

strated (p = 0.001) with lateral UKA patients demonstrating greater

ease in postoperative kneeling. Postoperative IKDC scores were 95.02

± 7.04 and 94.25 ± 2.30 for the medial and lateral cohorts, respec-

tively (p = 0.612). 100% of patients returned to sports with 37 and

46% of medial and lateral patients, respectively, returning to vigorous

sports and 63 and 54% of medial and lateral patients, respectively,

returning to moderate sports (p = 0.635).

Conclusions: Medial and lateral UKA yield excellent functional

outcomes including significantly increased abilities to climb stairs,

kneel, and squat. Lateral UKA patients demonstrated significantly less

difficulty kneeling compared to medial UKA patients. This difference

may be due to tibiofemoral biomechanics of each compartment, as the

increase in joint contact area in the lateral compartment is larger and

more widespread than that experienced by the medial compartment

during kneeling despite both experiencing similar total contact pres-

sures, allowing for better load distribution.
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Shoulder anterior instability

FP38-993

Critical value of anterior glenoid bone loss that leads to recurrent
glenohumeral instability after arthroscopic Bankart repair
Shin, S.-J.*1; Park, I.1; Lee, J.-H.1; Hyun, H.-S.1

1Ewha Womans University Mokdong Hospital, Seoul, Korea,

Republic of (South Korea)

Objectives: Generally, a glenoid bone loss greater than 20% to 25%

is considered critical for poor surgical outcomes after a soft tissue

repair. However recent studies suggested that the critical value should

be reconsidered to lower value. This study aimed to determine the

critical value of anterior glenoid bone loss that led to surgical failure

in patients with anterior shoulder instability.

Methods: A total of 169 patients with erosion of the anterior glenoid

rim who underwent arthroscopic Bankart repair were enrolled retro-

spectively. The amount of anterior glenoid erosion was calculated as

the ratio of the glenoid defect width and the longest anteroposterior

glenoid width to the diameter of the outer fitting circle based on the

inferior portion of the glenoid contour on three-dimensionally

reconstructed computed tomography (3D-CT). The critical value of

glenoid bone loss was analyzed through the receiver operating char-

acteristic (ROC) curve analysis. Patients were divided into two groups

based on the glenoid erosion rates; group A (less than the critical

value) and group B (greater than the critical value). Patients evaluated

their shoulder function as a percentage of their preinjury level using

the Single Assessment Numeric Evaluation (SANE) score, and

postoperative clinical outcomes were evaluated using the American

Shoulder and Elbow Surgeons (ASES) score and Rowe score. The

paired t test was used to compare the differences between the pre-

operative and last follow-up scores of the Rowe and ASES. The

Mann-Whitney U test for nonparametric data and Pearson’s chi-

square test for nonparametric specific pair comparisons were used to

identify significant differences.

Results: The optimal critical value of glenoid bone loss rates was

17.3% [area under the curve (AUC) = 0.82, 95% confidence interval:

0.73–0.91, p\ 0.001, sensitivity: 75%, specificity: 86.6%]. Group A

and B comprised 134 and 35 patients, respectively. Shoulder func-

tional scores were significantly lower in group B than in group A

(p\ 0.001). Five patients (3.7%) in group A and 15 (42.9%) in group

B had surgical failure (p\ 0.001). The SANE score was also sig-

nificantly lower in group B (83.8 ± 12.1) than in group A (92.9 ± 4.7,

p = 0.001).

Conclusions: An anterior glenoid bone loss greater than 17.3% with

respect to the longest anteroposterior glenoid width should be con-

sidered as the critical bone loss amount that may result in recurrent

glenohumeral instability after arthroscopic Bankart repair.

FP38-1130
Long-term outcomes of arthroscopic Remplissage

for the management of recurrent anterior shoulder instability
Brilakis, E.*1; Avramidis, G.1; Deligeorgis, A.1; Chiotis, I.1;

Mataragas, E.1; Stathellis, A.1; Stamatopoulos, N.1; Antonogiannakis,

E.1

1Hygeia Hospital, Athens, Greece

Objectives: The presentation of long-term outcomes of arthroscopic

Remplissage in addition to the classic Bankart repair for the man-

agement of recurrent anterior shoulder instability in patients with

engaging Hill-Sachs lesions.

Methods: During a period of 4 years, 48 patients (42 men and 6

women) with an average age of 28.9 years, were operated in our

Department for recurrent anterior shoulder instability. They all had a

positive apprehension sign preoperatively and satisfied the inclusion

criteria of this study. Seventy-nine percent of these patients were

involved in sport activities of different levels. All patients prospec-

tively were followed-up for recurrences, the mechanism of recurrence

if it happened, the range of motion and the function of their shoulder

and the level of their daily and sport activities as well as their satis-

faction concerning the result. The patients who were lost from follow-

up were 5 (10%) and the mean time of follow-up was 8 years.

Results: Three patients (6.25%) had suffered a new dislocation; one

of them with low energy trauma and the other two with high energy

trauma. The rest of the patients were satisfied with the surgical result

and returned to their previous activities of daily living. 71% continued

to have sport activities without complaining for restriction. The

function of the shoulder had returned to normal according to ASES

score, Rowe-Zarins score and Oxford Instability score with no sig-

nificant difference with the contralateral shoulder. 5 patients (10%)

had minor restrictions in shoulder mobility.

Conclusions: The enhancement of classic Bankart repair with Rem-

plissage has a very good outcome as far as the management of

recurrent anterior shoulder instability is concerned, without influ-

encing significantly the range of motion of the shoulder

FP38-1172
Risk factors for recurrent instability after arthroscopic revision

anterior stabilization of the shoulder
Su, F.*1; Kowalczuk, M.1; Ikpe, S.1; Lee, Hannah1; Sabzevari, S.1;

Lin, A.1

1University of Pittsburgh Medical Center, Pittsburgh, United States

Objectives: Individuals that fail arthroscopic anterior stabilization of

the shoulder represent a unique and challenging patient population.

To date, there have been few large studies that have investigated

failure rates and risk factors following arthroscopic revision anterior

stabilization (ARAS) for failed primary repair. This study aims to

determine the risk factors for recurrence of shoulder instability fol-

lowing ARAS. We hypothesized that male gender, younger age,

participation in contact sports, significant glenoid and/or humeral

bone loss, ligamentous laxity, and worker’s compensation would

increase the risk of revision failure.

Methods: Patients who underwent ARAS after a failed arthroscopic

primary Bankart repair and had a minimum of 2-year follow-up were

included in this retrospective study. Glenoid and humeral bone loss

were quantitatively assessed using pre-operative T1-weighted mag-

netic resonance arthrograms to determine if the lesions were on- or

off-track. Failure was defined as a recurrent dislocation or subluxa-

tion. Chi-square test and t-test were used to compare demographical

and surgical parameters between failure and non-failure groups. The

significance level was set to 0.05.

Results: Sixty-five patients [age at revision = 26 years (range 15–57),

44 (68%) male, follow-up = 4.7 years (range 2–10.8)] met the

inclusion criteria. Twenty-seven patients (42%) had a failed revision

at a mean time of 2.3 years (range 0.2–6.1). Age less than 22 years

old, ligamentous laxity, the presence of an off-track lesion, and a

concomitant superior labral anterior to posterior were significantly

associated with revision failure (p \ 0.05). No difference was

observed in the size of glenoid defect between failure and non-failure

groups (14.1% 4.4% vs. 13.7% 3.9%, p = 0.762). The width and depth

of the Hill-Sachs lesions were not significantly different between

groups (width: 15.3 5.1 mm vs. 14.2 4.8 mm, p = 0.432; depth: 4.2 2.3

mm vs. 3.5 1.8 mm, p = 0.244). On multivariate analysis, only the

presence of an off-track lesion, age less than 22 years, and liga-

mentous laxity were independent predictors for recurrent instability
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(OR = 8.9, p = 0.022; OR = 5.4, p = 0.028; OR = 7.8, p = 0.031,

respectively).

Conclusions: The failure rate of ARAS was 42% with off-track

lesions, age less than 22 years, and ligamentous laxity independent

risk factors for recurrent instability. While ARAS may be a viable

treatment option in the appropriate setting, our study suggests that

considerable thought should be exercised before utilizing this

approach given the significant number of patients who suffered

recurrent instability at greater than 2-years follow-up. For young

patients with off-track lesions and/or evidence of ligamentous laxity

on physical exam, strong consideration should be given to either an

open Bankart repair, a bony augmentation procedure such as a Bris-

tow-Latarjet procedure, or an arthroscopic revision approach with

additional augmentation such as a remplissage.

FP38-1178

Long-term outcome of the arthroscopic Bankart procedure
Larsen van Gastel, Marianne*1; Willigenburg, Nienke1; Willems,

W.J.1; Dijksman, Lea1; Lindeboom, R.2; van der Hulst, V.1;

van den Bekerom, M.1; van Deurzen, D.1

1Onze Lieve Vrouwe Gasthuis, Amsterdam, Netherlands; 2AMC,

Amsterdam, Netherlands

Objectives: This study aims to determine the long term (minimum 10

year) functional outcome and prevalence of post- operative recurrent

instability and glenohumeral arthropathy after the arthroscopic

Bankart procedure.

Methods: A total of 107 patients who underwent an arthroscopic

Bankart procedure using suture anchors between January 1999 and

the end of December 2005 met the inclusion criteria. Of these

patients, 74 completed a set of patient reported outcome measures on

shoulder function and instability. Of these, 56 patients underwent

clinical and radiological assessment using the Constant Murley score,

apprehension, relocation and release test. The Samilson-Prieto clas-

sification was used to assess arthropathy using X-rays.

Results: After a minimum of 10 years follow up forty-two percent of

the patients experienced recurrent instability, with 10% reporting full

re-dislocations and 32% reporting subluxations. X-rays revealed

glenohumeral arthropathy in 35 of the 58 shoulders (60%). Twenty-

eight (48%) of these showed signs of mild arthropathy, 5 (9%)

showed moderate arthropathy and 2 (3%) severe arthropathy. The

median WOSI score was 251 (range 0–1284; IQR 468) and the

median score of the normalized Constant Murley score was 103

(range 25–112; IQR 12). Patient satisfaction rate was 93% and the

WOSI score was equivalent to 88% of a normal functioning shoulder

joint.

Conclusions: Despite a substantial amount of re-dislocations and

subluxations the scores on shoulder function and patient satisfaction

are high. A differentiation between the high recurrent instability and

the high satisfaction rate, together with a clear definition of instability

is essential when defining the arthroscopic Bankart procedure as a

failure or a success.

FP38-1393
Risk factors for recurrence of anterior-inferior instability

of the shoulder after arthroscopic Bankart repair in young
patients
Lee, S. H.*1; Nam, D. J.1; Kim, J. W.1

1Wonkwang university hospital, Iksan, Jeollabuk-do, Korea, Republic

of (South Korea)

Objectives: Anterior-inferior shoulder instability is a common injury

in young patients, particularly those who practice overhead throwing

sports. Clinical results after arthroscopic repair are well studied;

however, the risk factors for recurrence require further assessment.

The purpose of this study was to identify the risk factors that influence

recurrence after arthroscopic Bankart repair. Furthermore, the recur-

rence rate after arthroscopic Bankart repair was evaluated.

Methods: A total of 170 shoulders with anterior-inferior shoulder

instability were stabilized arthroscopically between January 2008 and

December 2014. The patients who met the inclusion criteria and were

available to be contacted at a minimum of 2-year follow-up were

included. Patients were sorted into two groups based on recurrent

dislocation or subluxation, which was represented with positive for

anterior apprehension test. Furthermore, the statistical analysis by

binary logistic regression analysis included the significance of various

risk factors including age at surgery, dominant side, participation in

collision sports, number of preoperative dislocations, time interval

between the first dislocation and surgery (shorter than 6 months or

not), generalized hyperlaxity, concomitant injury (superior labrum

anterior to posterior, posterior labrum), bony Bankart, and Hill-Sachs

lesion.

Results: The overall postoperative recurrent instability rate was

18.8%. It was significantly affected by the number of preoperative

dislocations (p = 0.048; adjusted odds ratio, OR, 2–5 times, 6.41;

more than 5 times, 8.77), time interval between the first dislocation

and surgery (p = 0.003, adjusted OR 5.62), and off-tract Hill-Sachs

lesion (p = 0.04, adjusted OR 4.31). The other variables were not

found to be significant risk factors.

Conclusions: Among the risk factors, the number of preoperative

dislocations, time interval between the first dislocation and surgery,

and off-tract Hill-Sachs lesions were significant risk factors for the

recurrence of shoulder anterior-inferior instability after arthroscopic

Bankart repair. The overall results suggest that surgery within 6

months of the first dislocation should be considered along with

meticulous attention to a high number of preoperative dislocations or

off-tract Hill-Sachs lesions, especially in young patients.

FP38-1492

Does a trough on the anterior glenoid rim make difference
in arthroscopic Bankart repair using suture anchors? Mid-term

follow-up study
LEE, S.*1; Yoo, J. C.1; Hong, S. W.1

1SAMSUNG MEDICAL CENTER, DEPARTMENT OF

ORTHOPAEDICS, SEOUL, Korea, Republic of (South Korea)

Objectives: Trough formation on the anterior glenoid rim has been

recently popular procedure, expected improved result in our clinical

outcome of arthroscopic Bankart repair using suture anchors. The

purpose of this study were (1) to analyze clinical and radiographic

outcomes in patients who have undergone arthroscopic Bankart repair

with suture anchors and (2) to compare the outcomes between the

trough and non-trough group.

Methods: We analyzed one hundred ninety five patients (196

shoulders) after arthroscopic Bankart repair at our institute from 2005

to 2011. One hundred sixteen patients (117 shoulders) were available

for clinical and radiologic outcome evaluation at final follow-up

(70.1%). The mean follow-up was 5 years (range 2–8.8 years). From

2005 to 2007 no trough was made to the anterior glenoid rim and from

2007 to 2011 trough was made in all cases. (Trough group n = 54,

Non- trough group n = 63). All other surgical procedure was identical.

Clinical and functional outcomes were assessed with range of motion

(ROM), pain visual analog scale (p-VAS), functional visual analog

scale (f-VAS) and Rowe score in pre- and postoperatively. Anterior

apprehension test were performed and shoulder range of motion

(ROM) were recorded at final follow-up. Radiological outcome was

evaluated with glenoid bone defect and Hill-Sachs lesion on MRI,

gleno-humeral joint arthrosis using the Samilson-Prieto classification

on plain radiograph.
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Results: The overall clinical and functional outcomes improved

significantly after operation. 8 patients (6.8%) showed recurrent

instability, while 5 recurrences (4.3%) recurrences occurred after a

trauma. 32 cases (27.4%) had a positive apprehension sign postop-

eratively on examination at the follow up. Radiologic findings showed

27 cases with mild arthritis (37 %) and 6 cases with moderate (8.2 %)

and 0 cases with severe arthritis (0%). Subgroup analysis showed no

significant clinical and functional outcomes between the two groups

(P [.05). But, significant difference was found for apprehension

(18.5% [10 of 54] for trough group vs 34.9% [22 of 63] for non-

trough group) (P = .047). Difference in recurrence rate was also not

significant with patients in trough group (5 of 54, 9.3%) and 3 patients

in non-trough group (3 of 63, 4.8%) at the last follow-up examination

(P[.05).

Conclusions: The added procedure of trough formation did not seem

to improve the clinical result in terms of frank dislocation recurrence,

however it seems to show less anterior apprehension in ABER posi-

tion at final follow-up. Arthroscopic Bankart repair using suture

anchors had relatively good clinical outcome with redislocation rate

6.8% at mean 5 year follow-up.

FP38-1568
The latarjet procedure is the superior treatment method

for anterior shoulder instability—a systematic review and meta-
analysis
Hurley, E. T.*1; Farrington, S. K.1; Lim Fat, D.2; Mullett, H.2

1Sports Surgery Clinic, Royal College of Surgeons in Ireland, Dublin,

Ireland; 2Sports Surgery Clinic, Dublin, Ireland

Objectives: Traumatic anterior shoulder instability is a common

clinical problem among athletic populations, with several surgical

treatment options available. The optimal treatment remains undeter-

mined with the main current treatment options being the Latarjet

procedure or Bankart repair (both open and arthroscopic). The pur-

pose of this study is to systematically review the current evidence in

the literature to ascertain if Bankart (open and arthroscopic) repairs or

the open Latarjet procedure resulted in improved patient outcomes, in

terms of recurrence and patient reported outcomes. Our hypothesis

was that the Latarjet procedure would result in superior improved

outcomes with a lower recurrence rate.

Methods: The literature search was performed based on the PRISMA

guidelines. Cohort studies comparing the Latarjet procedure with the

Bankart repair for anterior shoulder instability were included. Clinical

outcomes were compared, with all statistical analysis performed using

Review Manager Version 5.3, and a p-value\0.05 was considered to

be statistically significant.

Results: Twelve clinical trials with 1989 patients were included. The

Latarjet procedure resulted in a significantly reduced number of total

recurrence (11.1% vs 28.3%, p\ 0.05), recurrent dislocations (3.9%

vs 12.0%, p\0.05), and revisions due to recurrence (2.0% vs 11.4%,

p\0.05), compared to the Bankart repair. Patient satisfaction (95.0%

vs 87.7%, p\0.05), and rate of return to sport (87.3% vs 75.9%, p\
0.05) were also improved in the Latarjet procedure. Range of motion

with elbow at the side (56.5� vs 57.5�, p = 0.71), and at 90� of

abduction (79.6� vs 81.9�, p = 0.11) was similar between the Latarjet

procedure and Bankart repair.

Conclusions: The Latarjet procedure results in significantly improved

patient outcomes when compared to a Bankart repair for surgical

treatment of anterior shoulder instability.

FP38-1762
Clinical and radiological outcomes of arthroscopic Latarjet

stabilisation after first 101 cases—early results
Kordasiewicz, B.*1; Malachowski, K.1; Kicinski, M.1;

Pomianowski, S.1

1SPSK. im. A. Grucy, CMKP, Otwock, Poland

Objectives: Latarjet coracoid bone block stabilisation remains one of

the most efficient stabilisation procedures in anterior shoulder insta-

bility. Proper graft position and its fusion seem to be one of the key

stabilizing factors.. The goal of this study was to evaluate the clinical

outcomes and the radiological parameters after arthroscopic Latarjet

technique using computed tomography (CT) scans. Our hypothesis

was that the clinical and radiological results after arthrosopic stabil-

isation stayed in the proximity of the results achieved after open

stabilisation.

Methods: Between 2011 and 2016 an arthroscopic Latarjet stabili-

sation was performed in 104 patiens. All patients were operated on in

the same institution by the senior author (B.K.). Since 2014 all

patients were invited for a control review: clinical examination, X-ray

and CT scan with a minimum follow-up of 13 months. Range of

motion, Walch-Duplay, Rowe, subjective shoulder value (SSV)

scores and satisfaction rate were evaluated on clinical examination.

CT scan was used to analyse screws placement and graft position and

fusion.

Results: 101 shoulders (97.1%) were available for clinical evaluation,

87.1% of the group were males and mean age at surgery was 26.2.

The mean follow-up was 23.8 months (13–44). 96 shoulders (95%) had

CT scan evaluation. Patients satisfaction was evaluated as 92%, SSV

88%, Walch-Duplay and Rowe scores respecitvely 77 and 80 points.

The mean forward flexion and abduction was 176�. External rotation
with arm at the side was 57� with 17� of loss of rotation comparing to

the contralateral shoulder. Recurrence was reported in 4 (4%)

patients—3 subluxations and 1 dislocation. Also 47 patients (46.5%)

reported the feeling of ‘‘subjective apprehension’’ (the term meaning

patients apprehension to come back to overhead activity), which was

neither confirmed in clinical examination or patients’ satisfaction.

Revision surgery was performed in 10 patients (9.8%). CT evaluation

showed 95.8% of graft fusion rate, 1 case (1%) of total graft osteol-

ysis, 2 cases (2.1%) of graft pseudoarthrosis and 2 cases (2.1%) of

graft fracture. Graft asteolysis around the superior screw was found in

65 patients (67.1%). The grafts were flush to the anterior glenoid rim

in the axial view in 40 patients (42.1%), in 37 (38.9%) medial and in

18 (18.9%) lateral. The mean angle between the line conecting

anterior and posteriori glenoid rim and screw axis in the axial view

was 14.1� for the superior and inferior screws. Three fractures of the

screws were reported in 4 recurrence cases.

Conclusions: The artroscopic Latarjet stabilisation shows satifsfac-

tory results on clinical and radiographic evaluation in short term

follow-up. The results are in proximity of the results already desribed

in the literature concerning open technique, however there is still

some improvement to achieve, particularly regarding partial graft

osteolysis, graft placement, patients’ ‘‘subjective apprehension’’ and

loss of external rotation with the arm at the side.

Meniscus experimental

FP39-55
All-inside lateral meniscal repair via lateral portal increases risk

of vascular injury: a cadaveric study
Mao, D.*1; Upadhyay, Upasana1; Thalanki, S.1; Lee, D.1

1Changi General Hospital, Singapore, Singapore

Objectives: All-inside meniscal repair is a frequently performed and

relatively safe arthroscopic procedure. However, the popliteal
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neurovascular structures are in close proximity to the repair and there

are reports of injuries to these structures. One method to lower this

risk is to perform the repair in knee flexion. The effect of the choice of

working portal for meniscal repair on neurovascular injury risk is yet

to be studied. We hypothesized that the popliteal neurovascular

structures would be at greatest risk with lateral meniscus repair via

lateral portal. We aim to confirm which type of meniscus-portal repair

combination puts these structures at highest risk.

Methods: Twelve cadaveric knees were studied. Each knee was

dissected via a posterior approach. The popliteal artery, vein and tibial

nerve were identified. An all-inside meniscal repair device was set to

a fixed depth stop of 20 mm and inserted into a fixed point in the

posterior horn at the junction between the meniscus and capsule. This

was performed for medial and lateral menisci via medial and lateral

arthroscopic portals. The distance between the sharp tip of the device

and the popliteal artery, vein and tibial nerve was measured with

calipers. Measurements were recorded and t-tests were performed for

statistical significance.

Results: We found the mean distance between the device and the

popliteal artery was significantly shorter when aimed at the posterior

horn of the lateral meniscus via lateral portal (4.4 mm ± 2.2 mm) vs

medial portal (11.8 mm ± 10.3 mm) (p = 0.007). For medial meniscus

repair via medial portal, this distance was significantly closer (12.4

mm ± 10.3 mm) vs lateral portal (23.5 mm ± 7.4 mm) (p = 0.007).

The distance between the device and popliteal vein was significantly

closer when aimed at the posterior horn of the lateral meniscus via

lateral portal (6.4 mm ± 2.8 mm) vs medial portal (13.4 mm ± 5.7

mm) (p = 0.001). For medial meniscus repair via medial portal, dis-

tance was significantly closer (16.1 mm ± 10.3 mm) vs lateral portal

(28.0 mm ± 7.8 mm) (p = 0.005).

There was no significant difference distance between the device

and tibial nerve when aimed at the posterior horn of the lateral

meniscus via lateral portal (19.2 mm ± 13.4 mm) vs medial portal

(20.2 mm ± 13.0 mm) (p = 0.85) or for medial meniscus repair via

medial portal (30.2 mm ± 13.7 mm) vs lateral portal (38.8 mm ±

10.8 mm) (p = 0.106).

Conclusions: To the best of our knowledge, this is the first study to

investigate the effect of the choice of working portal for all-inside

meniscal repair on the risk of neurovascular injury. For repair of the

posterior horn of the lateral meniscus, insertion via lateral portal

placed the tip of the device significantly closer to the popliteal ves-

sels. Whereas for medial meniscus repair, insertion via medial portal

placed the device significantly closer.

The structure at the highest risk of injury is the popliteal artery with

all-inside repair of the lateral meniscus via lateral portal.

FP39-420

The acute effect of running on knee articular cartilage post
menisectomy on MRI T2 mapping
Lindner, D.*1; Agar, G.1; Chechick, Y.1; Beer, Y.1

1Assaf Harofeh Medical Center, 70300, Israel

Objectives: To measure the short-term changes in MR T1 and T2

relaxation times of knee articular cartilage and meniscus in post

menisectomy knees immediately after 30 min of running.

Methods: 12 young healthy volunteers, who underwent medial partial

menisectomy, 1–4 years prior, underwent 3T MR imaging of the

knee, before and immediately after 30 min of running. The exam

included the operated knee and the healthy knee as a control.

Quantitative assessment of the articular cartilage and the menisci was

performed using a T2 mapping technique. Regions of interest (ROI)

analysis was performed on the T2 maps of the operated knee and the

healthy knee, each pre and post run. Thus immediate effect of running

on the joint cartilage was assessed as well as comparison between the

operated and the control knee.

Results: ROI divided Paired T-test revealed significant reduction in

T2 post-run in the anterior-superior-medial femoral condyle of the

operated knee, in two sequential slices (mean T2 pre-run: 22.18ms,

post-run: 19.76ms, p = 0.004, p = 0.037) compared to the control

knee.

ANOVA analysis found no significant difference between the groups.

Conclusions: As hypothesized, running, in the post menisectomized

knee, subjects the articular cartilage to excessive loads. This results in

acute cartilage damage seen as decreased T2 values after a 30 min

run. Whether we should advise our patient to refrain from running

after partial menisectomy should be further investigated in long term

studies.

FP39-669
Repair of the lateral posterior meniscal root improves stability

in an acl deficient knee in a robotic biomechanical setup
Forkel, P.*1; von Deimling, C.2; Lacheta, L.1; Imhoff, F. B.1;

Petersen, W.3; Imhoff, A. B.1; Burgkart, R.2

1Sportorthopeadic Medicine, TU Munich, Munich, Germany; 2Clinic

of Orthopeadics and Sportorthopeadics, TU Munich, München,

Germany; 3Clinic of Orthopeadic and Trauma Surgery, Martin-

Luther-Hospital, Berlin, Berlin, Germany

Objectives: To investigate the stabilizing effect of a lateral meniscus

posterior root repair in an ACL and root deficient knee.

Our hypothesis was that a sequential transection of the posterior root

and the meniscofemroal ligaments of the ACL deficient knee

increases rotational instability. A repair of the meniscus root reduces

the internal tibial rotation.

Methods: Eight human knee joints were testet in a robotic setup (5

Nm internal torque, 50 Nm anterior translation load). The axial force

during all testing conditions was set to 20 N compression.

5 different conditions were tested:

1. intact

2. ACL (Anterior cruciate ligament) cut

3. ACL cut ? LMRT (lateral meniscus posterior root tear)

4. ACL cut ? LMRT ? MFL (meniscofemoral ligament tear)

5. ACL cut ? LMRR (lateral meniscus root repair)

The acting loads and angles were measured by a JR3 90M40A3

force torque sensor at 0 �,30�,60� and 90� of flexion.
To test for significant changes first a two way anova was per-

formed. Then a fisher’s least significant difference procedure was

used to compare the different conditions against each other. The level

of significance was set at a p-value of 0.05.

Results: Cutting the lateral meniscus posterior root leads to an

increase of internal rotation in all flexion angles compared to the

intact and ACL insufficient state. The additional transection of the

MFL increases the internal rotational instability significantly com-

pared to the ACL insufficient state in all flexion angles (at 0 �: 12.11�
vs.12.43�; at 30�: 15.97� vs. 16.69�; at 60�: 16.08� vs. 16.98�; at 90�:
14.43� vs. 15.71�) . Even in 30�(16.15� vs. 16.69�) (p = 0.001), 60�
(16.53� vs. 16.98�) (p = 0.001) and 90� (14.96� vs. 15.71�)(p = 0.000)

the internal rotational instability increases significantly compared to

the lateral meniscus root tear alone. A root repair, addressing the

lateral posterior root alone without a fixation of the MFL reduces the

internal rotational instability in all conditions and leads to a signifi-

cant decrease of internal rotational instability compared to the

additional MFL transection in 30� (p = 0.004) and 90� (p = 0.000) of

flexion.

Conclusions: Lateral meniscus root tears and additional tear of the

meniscofemoral ligaments contribute to an increase of instability of

the ACL deficient knee. A repair of the lateral meniscus posterior root

can reduce the amount of internal rotational instability. When per-

forming an ACL reconstruction these lateral meniscus root tears

S86 Knee Surg Sports Traumatol Arthrosc (2018) 26 (Suppl 1):S5–S126

123



should not be left in situ. To restore the tibial attachment of the

meniscus posterior horn might reduce adverse effects of an increased

rotational instability.

FP39-1171

Implantation of autogenous meniscal fragments wrapped
with a fascia sheath enhances fibrocartilage regeneration in vivo

in a large harvest site defect: an experimental study with sheep
Kawaguchi, Y.*1; Kondo, E.2; Tanaka, Y.3; Iwasaki, N.4; Yasuda, K.5

1Hanna Central Hospital, Sports and Arthroscopy Center, Ikoma

Nara, Japan; 2Hokkaido University School of Medicine, the

Department of Advanced Therapeutic Research, Sapporo, Japan;
3Nara Medical University, Department of Orthopaedic Surgery,

Kashihara Nara, Japan; 4Dept. of Orthopaedic Surgery, Hokkaido

University, Sapporo, Japan; 5Hokkaido University Graduate School of

Medicine, Sports Medicine, Sapporo, Japan

Objectives: Poor healing capacity of the meniscal tissue often dic-

tates removal of the damaged tissue. However, the loss of meniscus

results in secondary osteoarthritis. The authors reported that implan-

tation of autogenous meniscal fragments wrapped with a fascia sheath

into the meniscal defect significantly enhances fibrocartilage regen-

eration in the defect after implantation in the rabbit as a novel strategy

for meniscal repair. We also clarified that this phenomenon of the

regeneration is achieved by synergic effects of the native meniscal

matrix and the living chondrocyte implantation. The purpose of this

study was to test that this phenomenon of the regeneration would

occur in the sheep model for the feasibility of human meniscus repair.

Methods: Twenty Suffolk sheep were used. In each animal, an

anterior 10-mm width of the right medial meniscus was resected.

Then, they were divided into the 2 groups. In Group I (GI), the defect

was covered with a fascia from the left thigh. In Group II (GII), the

resected meniscus fragmented into small pieces was grafted into the

defect before covered with a fascia. In each group, each 5 sheep were

used for histological and biomechanical evaluations, respectively, at

12 weeks after surgery. The regenerated tissue dimensions were

determined in both morphological and histological observations.

Histological findings observed with HE and Safranin-O staining were

quantified with the scoring system. For biomechanical evaluations,

the tibia-meniscus-tibia complex from each harvested knee was

mounted on a tensile tester. We determined the structural properties

of the regenerated portion, because all meniscus specimens failed at

the regenerated portion.

Results: In GI, the defect was incompletely filled with thin fibrous

tissues, while fibrocartilage tissues rarely regenerated. In GII, all

defects were completely filled with thick fibrocartilage tissues, which

were richly stained with the Safranin-O staining. Both the gross and

histological observation score of GII was significantly greater than

that of GI. In the biomechanical evaluation, the maximal load and the

linear stiffness of the meniscus-tibia complex were significantly

greater in GII than in GI.

Conclusions: This study demonstrated that implantation of autoge-

nous meniscal fragments wrapped with a fascia sheath into the donor

site defect significantly enhanced fibrocartilage regeneration in vivo

in a large harvest site defect at 12 weeks after surgery even in a sheep

model. In this study, we performed the uniaxial tensile test of the

meniscal specimens in the circumferential direction. The reason is

that the circumferential fibers are the most essential for the hoop

stress. Therefore, our biomechanical findings suggest that the regen-

erated tissue in GII has the better capacity for transmitting the

tibiofemoral load when compared to that of GI. As for clinical rele-

vance, the present study using a sheep model suggested that the

proposed novel strategy has a high feasibility for human meniscus

repair.

FP39-1400
Effect of lateral meniscus transplantation on ACL reconstructed

knee stability
Wang, J.*1; Tang, X.1; Marshall, B.2; Zhu, J.2; Linde, Monica A.1;

Smolinski, P.2; Fu, F. H.1

1University of Pittsburgh-School of Medicine, Dept. of Orthopaedic

Surgery, Pittsburgh, United States; 2University of Pittsburgh, Mech.

Engr. Dept, Pittsburgh, United States

Objectives: The meniscus is known to be an important restraint in the

anterior cruciate ligament (ACL) deficient knee [1, 2]. Lateral

meniscectomy destabilizes the ACL deficient knee during a simulated

pivot shift maneuver [3]. Although the effect of medial meniscus

transplantation on the knee biomechanics has been reported [4], there

has been no study of the effect of lateral meniscus (LM) transplan-

tation on knee biomechanics. The purpose of this study was to

determine the effect of lateral meniscus transplantation on the knee

stability. We hypothesized that lateral meniscus transplantation would

restore ACL reconstructed knee stability during Lachman and simu-

lated pivot shift tests.

Methods: With institutional approval, 13 knees were robotically

evaluated. Anatomic ACLR used an 8-mm hamstring graft fixed with

40 N of tension at 15� of knee flexion. The meniscal transplant pro-

cedure was performed using the trough technique, with a lateral

meniscal allograft harvested from a human cadaver knee, and using

an inside-out suturing technique was used to secure the transplant.

Three knee states were evaluated: (1) ACL reconstruction ? intact

lateral meniscus (Intact Meniscus), (2) ACL reconstruction ? total

meniscectomy (Total Meniscectomy) and, (3) ACL reconstruction ?

Lateral meniscus transplantation (Meniscal Transplant). Two kine-

matic tests were performed: (a) anterior drawer (Lachman) test with

an anterior tibial load (89N) and (b) a simulated pivot shift maneuver

(coupled motion with valgus torque (7Nm) and internal rotational

torque (5Nm)). Anterior tibia translation and ACL graft force were

evaluated during the tests. Data was analyzed using one-way repeated

measures ANOVA (p\ 0.05)

Results: In the anterior drawer test, anterior translation was increased

significantly after total meniscectomy and decreased significantly

after meniscus transplantation at full extension, 15 �, and 30� of knee
flexion. Coupled anterior translation of tibia (simulated pivot shift

test) was increased significantly after total meniscectomy at full

extension and 30� of knee flexion and significantly decreased after

meniscus transplantation at full extension and 15 � of knee flexion.

Conclusions: Lateral meniscus transplantation restored the anterior

translation, which was increased after total meniscectomy with ACL

reconstruction during the anterior drawer test and the simulated pivot

shift test. Concomitant lateral meniscus transplantation should be

considered to restore the knee stability of ACL reconstructed knee

and to prevent osteoarthritis in case of a lateral total meniscectomy.

References

1. Levy, I.M. et al. J Bone Joint Surg Am, 1982; 2. Levy, I.M., et al.,

J Bone Joint Surg Am, 1989; 3. Musahl, V., et al., Am J Sports

Med, 2010. 4. Spang, J.T., et al., Arthroscopy, 2010.

FP39-1502

Effect of mensical ramp repair on the anterior cruciate ligament:
a biomechanical study
Pfeiffer, T.*1; Naendrup, J.-H.1; Nagai, K.2; novaretti, J.2; Chan, C.2;

Debski, R.2; Musahl, V.2

1Universität Witten-Herdecke, Orthopädie, Unfallchirurgie und

Sporttraumatologie, Köln, Germany; 2Orthopaedic Robotics

Laboratory, Departments of Orthopaedic Surgery and Bioengineering,
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Objectives: While recent studies showed that all inside meniscal

ramp repair is able to restore knee kinematics, the effects of ramp

repairs on ACL in-situ forces (ISF) and bony contact forces is still

unclear. Therefore, the purpose of this study is to determine the effect

of ramp lesion repair on knee kinematics, the ACL-ISF and bony

contact forces using a 6- degree-of-freedom (DOF) robotic testing

system. It was hypothesized that ramp repair will restore kinematics,

ACL-ISF and bony contact forces comparably to the forces of the

intact knee.

Methods: 5 fresh-frozen human cadaveric knee specimens were

tested using a 6-DOF robotic testing system (FRS2010) to continu-

ously flex the knee from 0� to 90� and apply continuous loading

conditions: 134 N anterior load ? 200 N compressive load (CL), 4

Nm internal torque ? 200 N CL, 4 Nm external torque ? 200 N CL.

Loading conditions were applied to the: 1) Intact knee 2) Arthro-

scopically induced 25 mm ramp lesion via posteromedial portal 3) All

inside ramp repair 4) ACL deficient knee ? ramp repair 5) Complete

soft tissue removal 6) Transection of the lateral condyle. To mimic an

ideal ACL reconstruction the native ACL was kept intact. By

replaying kinematics, ACL-ISF and bony contact forces were deter-

mined. Repeated measure ANOVAs were performed to compare knee

states at each flexion angle (p\ 0.05).

Results: Ramp repair significantly reduced anterior translation com-

pared to the ramp deficient knee in high flexion under anterior load

and CL (mean diff. - 0.8 mm, range 0.6–0.9 mm) and at all flexions

angles while applying internal torque and CL (mean diff. - 2.3 mm,

range 1.8–3.3 mm). Increased medial translation and valgus position

were observed in all loading conditions at all flexion angles. Both

ACL-ISF and medial bony contact forces were not significantly

altered by the ramp lesion and repair under any applied loading and

flexion angle. In contrast, ramp repair significantly increased lateral

bony contact forces by under external torque and CL at 60� and 70�
flexion compared to the ramp deficient knee, 32 N and 37 N

respectively. No significant differences between intact and ramp

deficient knee were detected with respect to kinematics, ACL-ISF and

bony contact forces.

Conclusions: In this study ramp repair decreased anterior translation,

increased valgus rotation, and increased bony contact forces in the

lateral compartment, disproving the hypothesis under study. The data

from this study puts into question potential overconstraint when

repairing ramp lesions utilizing all inside devices in 10 degrees of

knee flexion. Contrasting previous literature that showed the

restoration of the intact state, the results might be attributable to

added CL forces and missing influence of the ACL reconstructions.

The findings of this study also imply that untreated ramp lesion might

not affect ACL-ISF. Future research is needed to better understand the

influence of different techniques for repair of ramp lesions and the

effect of chronicity on ramp lesions in patients.

FP39-1546

Arthroscopic repair of complete radial meniscus tear: designing
and evaluating novel suture techniques
Hang, G.*1; Yew, A. K. S.1; Chou, S. M.1; Lie, D. T. T.2

1Singapore General Hospital, Singapore, Singapore; 2Singapore

General Hospital, Department of Orthopaedic Surgery, Singapore,

Singapore

Objectives: The meniscus distributes the axial loads across the knee

joint by hoop stresses, which are devastated by complete radial tears.

Repair of complete radial meniscus tears is the key to restore the

biomechanical stability necessary to maintain the hoop stresses.

However, the repair techniques of radial tear remain unsatisfactory

due to limited knowledge of radial meniscal tear and biomechanical

properties of different repair techniques. This study aimed to design

and evaluate the biomechanical properties of three novel repair

techniques employing two stitches with the conventional double

horizontal suture technique.

Methods: In this controlled laboratory study, 36 fresh-frozen porcine

menisci were randomly assigned into four different groups and

repaired using four different repair techniques (double vertical, dou-

ble vertical cross, hybrid, and double horizontal). The repaired

menisci were then loaded to a universal testing machine and subjected

to total 900 cycles of cyclic loading followed by load to failure test.

Gap formation after 100, 300, and 500 cycles were measured, failure

load and mode of failure was recorded.

Results: Group differences in gap formation did not reach statistical

significance at 100 cycles (p = .42), 300 cycles (p = .679), and 500

cycles (p = .703). A trend was found toward higher ultimate load to

failure in Double Vertical Cross (276.826 ± 39.494N, p \ .001),

Double Vertical (241 ± 30.278N, p\ .001), and Hybrid (237.565 ±

25.156N, p\ .001) compared with the Double Horizontal (148.531 ±

22.295N). Double Vertical Cross had significantly higher failure load

than Hybrid (p = .004). Stiffness was also higher in Double Vertical

Cross (60.683 ± 13.578N/mm, p\ .001), Double Vertical (55.330 ±

17.025N/mm, p = .001), and Hybrid (52.063 ± 8.553N/mm, p =

.005), than Double horizontal (30.455 ± 7.213N/mm). Tissue failure

was observed uniformly across all tested specimens.

Conclusions: All three novel meniscus repair techniques have supe-

rior biomechanical properties than the conventional Double

Horizontal technique as demonstrated by higher stiffness and higher

strength. Theoretically, the hybrid technique, composing one vertical

and one horizontal stitches, yields better three-dimensional stability

than the other two proposed techniques, but this needs to be confirmed

in future studies.

FP39-1887

The load sharing capacities of a second generation anatomical
meniscus prosthesis
van Tienen, T.*1; Vernhout, B.1; Tomaszewski, P.1; van Minnen, B.1;

Hannink, G.1; Verdonschot, N.1

1Radboudumc, Orthopaedic Research Lab, nijmegen, Netherlands

Objectives: We developed an anatomically shaped polycarbonate

urethane (PCU) meniscus prosthesis for the medial compartment of

the knee for patients with persisting pain following earlier (partial)

medial meniscectomy. The purpose of this cadaver knee loading study

was to evaluate functional biomechanical performance of the novel

implant and to compare its functioning with the native meniscus, a

meniscal allograft and the knee after total meniscectomy.

Methods: Seven human cadaveric knees were vertically mounted in

full extension of the knee in a tensile testing rig and loaded with

compressive loads up to 1000 N. Pressure sensors were inserted in de

medial compartment of the knee and placed on the tibial cartilage.

Tantalum beads were placed in the meniscus, prosthesis, allograft and

tibia. Meniscal kinematics were quantified using roentgen

stereophotogrametric analysis (RSA). Peak contact pressure, mean

contact pressure and contact area on the tibial cartilage were deter-

mined. The measurements were repeated for the following conditions:

(1) intact medial meniscus, (2) total medial meniscectomy, (3) PCU

meniscus prosthesis and (4) meniscal allograft transplantation.

Friedman rank sum test followed by the Wilcox signed rank test for

pairwise comparisons were performed to detect and identify differ-

ences within the groups. A false discovery rate test was used to

correct for multiplicity.

Results: The meniscus prosthesis showed an good fit in all the size

matched knees.

The mean pressure was significantly increased after meniscectomy

but decreased after implantation of an allograft meniscus and the

meniscus prosthesis (p = 0.031). No significant difference was seen

between the prosthesis and meniscectomy in contact area and peak
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pressure. However, the peak pressure on the cartilage changed from

the center of the tibia plateau in the meniscectomy group to the area

underneath the anterior horn of the meniscus prosthesis while using

the implant. Medial extrusion of the implant was comparable with

that of the native meniscus.

Conclusions: The second-generation meniscus prosthesis is able to

reduce the mean pressures that increased after medial meniscectomy.

The decrease in peak pressure and increase of contact area were not

significant compared to the meniscectomy situation. There was less

extrusion in the meniscus prosthesis group than in the allograft group.

A restoration of the pressures and contact area comparable to a native

meniscus situation could not be achieved. Nevertheless, this experi-

ment shows that the meniscus prosthesis can reduce the pressures on

the cartilage that occur after meniscectomy.

Cartilage experimental

FP40-542

Therapeutic efficacy of spherical aggregated human bone
marrow-derived mesenchymal stem cells cultured

for osteochondral defects of rabbit knee joints
Lee, B. H.*1; LEE, Eun Ju2; Wang, J. H.3

1Kang-Dong Sacred Heart Hospital, Hallym University Medical

School, Seoul, Korea, Republic of (South Korea); 2Biomedical

Research Institute, Seoul National University Hospital, Seoul, Korea,

Republic of (South Korea); 3Samsung Medical Center,

Sungkyunkwan University Medical School, Seoul, Korea, Republic of

(South Korea)

Objectives: Engraftment and longevity of transplanted cells is crucial

for stem cell-based cartilage treatment. The present study aimed to

identify whether repeatedly cultured spherical cell masses of human

bone marrow-derived mesenchymal stem cells (hBM-MSCs) can

improve engraftment at defect sites and to examine their corre-

sponding effects on osteochondral regeneration.

Methods: A cylindrical osteochondral defect (5 mm wide 9 5 mm

deep) was created in the trochlear grooves of the knees. Single

monolayer hBM-MSCs (1.09106 cells), spherical masses of aggre-

gated hBM-MSCs (1.0 9 106 cells) with fibrin glue, and cell-free

fibrin glue (control) were each implanted into the osteochondral

defect sites. For sphere formation after trypsinization (0.025% tryp-

sin; HyClone) of hBM-MSCs in a monolayer culture state, cells were

cultured in suspension using a bacterial dish containing sphere

medium, namely, bovine serum-free DMEM medium/nutrient mix-

ture F-12 (Invitrogen, Madison, WI) supplemented with 20% serum

replacement (Gibco BRL) at 37 �C in a humidified cell incubator with

5% CO2. A total of 18 rabbit knees were randomly assigned to one of

three groups with three rabbits per group. Animals were sacrificed at 6

and 12 weeks post-transplantation. Repaired tissues were evaluated

via gross, histological, and immunofluorescence analysis. Differences

in the sums of the ICRS gross and histological grading scores were

compared between samples at 6 and 12 weeks after transplantation

using the two-tailed Mann-Whitney U test between bilateral sides

among the three groups (i.e., control, single cells, and spheres).

Results: Transplantation with spherical hBM-MSCs exhibited supe-

rior overall osteochondral restoration compared to transplantation

with single monolayer hBM-MSCs or no treatment, as evidenced by

the well-ordered mature collagen fibrils produced during subchondral

bone formation in the zonation phenomenon in knees transplanted

with hBM-MSCs. Phase contrast microscopy of the osteochondral

defect areas in the knees at 6 and 12 weeks revealed a larger number

of MSCs in the group transplanted with spherical aggregated hBM-

MSC than that in the group transplanted with single hBM-MSCs.

Conclusions: Transplantation of secondary spherical hBM-MSCs

was better than that of single cells from monolayer culture in

improving osteochondral regeneration. These results demonstrate a

simple strategy for enhancing the potency of stem cells, which is

required for restoration of osteochondral defects. Furthermore, this

strategy can be implemented with other types of stem/progenitor cell-

based therapies.

FP40-644

Platelet rich plasma as adjuvant to autologous particulated
cartilage for the treatment of chondral defects
Olesen, M. L.*1; Christensen, B. B.1; Foldager, C. B.1; Hede, K. C.1;

Jørgensen, Natasja Leth1; Lind, M.2

1Orthopedic Research Laboratory, Aarhus University Hospital,

Aarhus C, Denmark; 2Aarhus University Hospital,

Sportstraumatology, Aarhus, Denmark

Objectives: Repair of chondral injuries by use of cartilage chips has

recently demonstrated clinical feasibility. Autologous platelet-rich

plasma (PRP), may offer promise in improving clinical outcomes as

an adjunct to cartilage chips treatment.

The objective of the present study was to assess the histological

quality of repair cartilage tissue in full-thickness chondral defects of

the knee following autologous cartilage chips treatment (CC) with

and without repeated intra-articular injections of PRP.

Methods: Two full-thickness chondral defects (Ø = 6 mm) were

surgically performed in the medial and lateral trochlea facets of each

knee in six skeletally mature Göttingen minipigs. The two treatment

groups were 1) CC with one weekly PRP injection for four weeks (n =

12), and 2) CC alone (n = 12). The animals were euthanized after 6

months. Samples of both whole blood and PRP were analyzed with an

automated hematology analyzer to determine the concentrations of

platelets and nucleated cells. The composition of cartilage repair

tissue was assessed using gross appearance assessment, histomor-

phometry and semi-quantitative scoring (ICRS II).

Statistics: As there were only two group and no repeated measures for

the outcome measures, Student’s t-tests were applied. A p-value

of\ 0.05 was considered significant.

Results: The average fold increase in platelets was 6.8 ± 1.7.

Leukocyte concentration decreased in PRP samples by an average

fold change of 1.9 ± 0.8. Histological evaluation demonstrated no

significant difference in the content of hyaline cartilage (CC?PRP:

18.7% vs. CC: 19.6%), fibrocartilage (CC?PRP: 48.1% vs. CC:

51.8%) or fibrous tissue (CC?PRP: 22.7% vs. CC: 21.8%) between

the treatment groups.

Conclusions: Four repeated local injections of leukocyte-reduced

PRP after CC in the treatment of full-thickness cartilage injuries

demonstrated no beneficial effects in terms of macroscopic and his-

tological composition of cartilage repair tissue.

FP40-789

Subchondral drilling improves articular cartilage repair
independent of drill hole number in vivo
Orth, P.*1; Stachel, N.1; Zurakowski, D.2; Kohn, D.3;

Cucchiarini, Magali4; Madry, H.1

1Center of Experimental Orthopaedics, Department of Orthopaedic

Surgery, Homburg, Germany; 2Departments of Anesthesia and

Surgery, Boston Childrens Hospital, Boston, MA, United States;
3Department of Orthopaedic Surgery, Saarland University Medical

Center, Homburg, Germany; 4Center of Experimental Orthopaedics,

Saarland University, Homburg, Germany

Objectives: Subchondral drilling is a commonly applied marrow

stimulation procedure and established for the treatment of small
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articular cartilage defects. By the use of drill bits, the subchondral

bone plate is perforated to allow mesenchymal stem cells from the

bone marrow cavity to access the defect site. Despite its long-term

clinical success, the effect of drill hole number within the treated

cartilage lesion is still unknown.

Methods: Standardized rectangular (4 9 8 mm) full-thickness

chondral defects (n = 21) were created on the lateral femoral trochlea

of 21 adult Merino sheep and debrided down to the subchondral bone

plate. 14 defects were treated by standardized subchondral drilling

(drill hole diameter 1.0 mm; drill hole depth 10.0 mm), applying

either 2 (n = 7 defects) or 6 (n = 7) drill holes per defect. Control

defects (n = 7) were solely debrided. After 6 months of full weight-

bearing, articular cartilage repair was assessed by established

histological [Sellers et al. 1997] and macroscopic [Goebel et al. 2012]

scoring systems. DNA and proteoglycan contents of the repair tissue

were determined biochemically (Hoechst 33258, DMMB), type-I and

-II collagen contents by immunohistochemistry. Degenerative chan-

ges within the adjacent cartilage were evaluated histologically [Little

et al. 2010] and macroscopically (India ink). Subchondral bone

reconstitution, cysts, and intralesional osteophytes were quantified by

micro-CT. Statistical analysis was performed using Kruskal-Wallis

and Mann-Whitney U tests; values of P \ 0.05 were considered

significant.

Results: Compared with control defects (19.3 points), histological

cartilage repair was always improved following subchondral drilling

with either 2 (17.5) or 6 (17.7) drill holes (both P\0.05). This overall

improvement was attributable to enhanced defect filling and repair

tissue architecture (all P\0.05). Subchondral drilling applying 2 or 6

drill holes increased bone mineral density (BMD) of the subchondral

bone plate (813 and 748 mg/mm3) and subarticular spongiosa (814

and 806 mg/mm3) and decreased trabecular thickness (Tb.Th) of the

subcarticular spongiosa (0.08 and 0.09 mm) compared with control

defects (BMD subchondral bone plate: 699 mg/mm 3; BMD subar-

ticular spongiosa: 753 mg/mm3; Tb.Th: 0.12 mm; all P \ 0.04).

Either drilling procedure attenuated degenerative macroscopic chan-

ges within the adjacent cartilage (both P\ 0.04).

When comparing both treatment groups, applying 6 drill holes

induced an increased incidence (67%) and mean volume (5.7 mm3) of

subchondral bone cysts compared with 2 drill holes (33%; 0.8 mm3;

both P\0.04). All other parameters of osteochondral repair remained

unaffected by drill hole number.

Conclusions: These translational data prove the advantage of sub-

chondral drilling compared with sole debridement for the treatment of

articular cartilage lesions in vivo. Interestingly, the number of drill

holes does not significantly affect the quality of articular cartilage

repair in this large animal model.

FP40-1010
Maintaining chondrocyte function in human articular cartilage

allografts
Eagle, M.*1; Phelan, Marie2; Rooney, P.3; Lomas, R.3;

McNicholas, M.4; Oldershaw, Rachel 1

1Institute of Ageing and Chronic Disease, William Henry Duncan

Building, Liverpool, United Kingdom; 2Institute of Integrative

Biology, NMR Centre for Structural Biology, Liverpool, United

Kingdom; 3Tissue and Eye Services R&D, NHS Blood and

Transplant, Liverpool, United Kingdom; 4Department of

Orthopaedics, Aintree University Hospital, Aintree, United Kingdom

Objectives: Approximately 160,000 hip and knee replacements are

carried out in the UK every year. Many of these could be prevented

with the transplant of viable osteochondral allografts. Traditionally,

storage of these by tissue banks is performed at hypothermic tem-

perature and is limited to a maximum of 28 days storage. This creates

pressure on the tissue bank to obtain relevant donor information and

bacterial/serological results before the graft can be released to a

surgeon. The purpose of this study has been to develop a process by

which living cartilage allografts harvested from knee joints can be

stored at physiological temperature and maintain chondrocyte func-

tion beyond 28 days after retrieval. To validate this, assays were used

to monitor the whole tissue during and after storage.

Methods: Human femoral condyles were harvested from donors

below the age of 45 with full consent. Each condyle was split into 2

hemicondyles. These were then rinsed before being immersed in 5%

resazurin reagent that had been pre- warmed to 37oC. The tissue was

then incubated for 2 h at 37 �C to obtain day 0 values. The tissue was

then submersed in culture medium and incubated at physiological

temperature for 3 months, with weekly media changes. At monthly

intervals the hemicondyles were immersed in resazurin as before. At

each sample point the metabolised reagent was measured for fluo-

rescence on a microplate reader against a concentration curve of the

metabolite resorufin, to calculate the concentration of the metabolite

produced by viable cells. After 3 months, biopsy samples were taken

for live/dead staining and other histological examination.

Results: Resorufin concentration on day 0 was on average 2.76 lM,

rising to 4.87 lM after 3 months. Live/dead assay showed that after 3

months storage chondrocyte viability was in excess of 90%.

Safranin O stained sections showed retention of proteoglycans within

the matrix.

Conclusions: The storage regimen supports chondrocyte sur-

vival/function over a 3-month period. Viable cells are paramount to

the success of a cartilage allograft with a minimum 70% [1] required

to maintain the cartilage matrix, both during storage and once

transplanted into a patient. Metabolic activity measured in this non-

invasive manner, in conjunction with other techniques, can be used to

monitor the cartilage during storage, and prior to the tissue being

released by the tissue bank. Use of physiological temperature as

opposed to hypothermic maintains the normal processes that occur in

the cells, thereby increasing their shelf-life. We feel that extending

the storage period will allow a more flexible approach to providing a

service for surgeons and their patients.

References

1. JL Cook, FM Pfieffer, et al. (2016) Importance of Donor

Chondrocyte Viability for Osteochondral Allografts. AM J

SPORTS MED. 44(5): 1260–1268.

FP40-1344

Mid-term results of particulated juvenile articular cartilage
allograft transplantation to the knee
Patterson, Diana*1; Dieterich, J.1; Bartelstein, Meredith1;

Ranade, Sheena1; Fitzpatrick, D.1; Maderazo, A.1;Colvin, Alexis1;

Gladstone, J.1

1Mount Sinai Health System, New York, United States

Objectives: Full-thickness chondral defects of the knee in the young,

active patient remain a concerning orthopedic entity given the low

capacity for natural regeneration of articular cartilage and limited

established treatment options. In the knee, transplantation of partic-

ulated juvenile articular cartilage has been shown in small studies

with only short term outcomes to have potential to treat full-thickness

lesions. This is the first study that has followed patients[ 2 years.

Methods: We identified all patients at a single institution who

underwent a particulated juvenile articular cartilage transplant

between 2010 and 2014. Size, location of defects, concomitant pro-

cedures and re-operations were recorded. MRI was performed at[3

months post-operatively, and scored by musculoskeletal radiologists

using the MOCART (Magentic Resonance Observation of Cartilage

Repair Tissue) score. Patients were administered the Lysholm ques-

tionnaire pre and postoperatively.

S90 Knee Surg Sports Traumatol Arthrosc (2018) 26 (Suppl 1):S5–S126

123



Results: 26 patients (28 knees), mean age 33.7 (21–49) years were

identified. 34 Outerbridge grade IV lesions on MFC, LFC, patella and

trochlea were treated. Ten lesions were on the medial femoral con-

dyle, 6 were on the lateral femoral condyle, 13 were on the patella (3

on the lateral facet, 5 on the medial facet, 2 centrally, and 1 distally),

and 5 were on the trochlea. Average cross-sectional area was 3.075

cm2; associated procedures included patellar realignment (TTO in 12,

VMO advancement in 4), MPFL reconstruction (6/28), lateral release

(10/28), ACL reconstruction (7/28) and partial meniscectomy (9/28).

There were 11 re-operations, including 5 debridements of hyper-

trophic repair tissue and 2 microfractures of prior or new lesion. At a

mean of 10.5 months (range 3–61) postoperatively, the average

MOCART score was 59.5 (range 20–85). 13/20 had complete fill,

13/20 had full border integration, 7/20 were isointense on T2.

Sequential MRIs showed a progressive improvement in MOCART

score with increasing time from surgery, but this trend did not reach

statistical significance. Average pre-op Lysholm was 48.73

(29.17–68.76) and post-op 84.73 (70.84–100) at an average of 4.4

years post-operatively. This improvement in Lysholm scores was

statistically significant, p\ 0.001.

Conclusions: This is the first study that confirms good ingrowth and

integration on MRI and excellent clinical outcomes following par-

ticulated juvenile articular cartilage transplantation in all

compartments of the knee. These results are maintained at a mid-term

follow up of nearly 5 years.

FP40-1713

Could osteochondral biomimetic scaffolds be a reliable alternative

to knee replacement surgery in knee isolated osteochondral
defects? Long term results using a three-layer cell-free scaffold
Ricci, Martina*1; Tradati, D.1; Ferrua, P.1; Maione, A.1;

Usellini, Eva1; Uboldi, F. M.2; Berruto, M.1

1ASST G.PINI-CTO, Milano, Italy; 2AOU Sassari, Clinica

Ortopedica, Sassari, Italy

Objectives: The aim of this study was to evaluate the clinical out-

come of patients with a knee osteochondral lesion treated with the

biomimetic osteochondral scaffold at a mid-term follow-up from 2 to

8 years, assuming that this device could induce bone and cartilage

regeneration through the migration of mesenchymal stem cells from

the subchondral bone marrow. Moreover, the study aimed to assess if

the results obtained right after surgery were maintained over time.

Methods: 40 patients were evaluated prospectively (11 females and

29 males), mean age 34.7 ± 15.8 years at surgery time. The clinical

outcome of all patients was assessed prospectively before surgery and

1 year after the treatment, then every 12 months for 5 years; some

patients reached a longer follow-up of 8 years. In order to evaluate the

improvement of the patients’ symptoms and knee function, Interna-

tional Knee Documentation Committee (IKDC) Subjective Score and

Tegner-Lysholm Knee Scoring Scale were used at every check; the

severity of pain was measured by the Visual Analogic Scale (VAS)

and the return to sport practice was assessed trough Tegner Activity

Level Scale. The lesions involved the medial femoral condyle in 33

cases (82.2%), lateral femoral condyle in 4 cases (10%), trochlea in 2

cases (5%) and 1 medial tibial plateau (2.5%). The aetiology was:

Osteochondritis Dissecans (50%), Osteonecrosis (32.5%), post-trau-

matic lesions (15%) and degenerative defect (2.5%). A two-way

repeated measures ANOVA test, was performed in order to assess

changes in outcome trends. Statistical significance was achieved if

p\ 0.05.

Results: The mean follow-up period was 51 months (min 24–max

90).

Statistically significant improvements have been recorded for all the

clinical scores comparing to the pre-operative values and during the

whole follow-up period.

Regarding the pain reported by patients, VAS score showed a

marked improvement from a mean value of 6.30 ± 1.85 before the

treatment to a value of 1.46 ± 2.17 one year after surgery (p\ 0.05),

which further lowered at the following follow-ups, although not

significantly (0.33 ± 0.71 at 5 years FU).

The IKDC Subjective Score changed from a mean pre-operative

value of 50.2 ± 21 to 80.2 ± 16 (p\ 0.05) at 1 year follow-up and

further raised after 3 years to a mean value of 89.7 ± 12 (p\ 0.05)

that was maintained over time to the maximum FU.

A marked improvement was found also in the Tegner-Lysholm

Score which increased from 57.2 ± 17 to 92.0 ± 8 (p\ 0.05) at 1

year FU. In 6 cases (15%) the treatment failed: 3 men and 3 women

(mean age 46.5 ± 12 years) complained of persisting knee pain and

limited function after the scaffold implantation, with no improvement

comparing to their pre-op symptoms.

Conclusions: The study showed a marked improvement in the knee

function, pain and swelling other than the chance to return to a sport

level similar to the pre-injury one after scaffold implantation. In

addition, the results have been maintained stable over time at a

maximum follow-up of 8 years.

FP40-1894
Arthroscopic cartilage lesion debridement in the knee

in preparation for cartilage repair: morphologic properties
of lesions prepared by standard curette technique are inferior

to lesions prepared by specialized chondrectomy instruments
Blasiak, A.*1; Sadlik, B.2; Matlak, A.2; Brzoska, R.1; Whyte, G. P.3

1St. Luke’s Hospital Bielsko-Biala, Bielsko-Biala, Poland;
2Biological Joint Reconstruction Department, St. Luke’s Hospital,
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Objectives: The technique of cartilage lesion preparation is an

important component to cartilage repair procedures, given the impact

of prepared lesion morphology on the formation of repair tissue that is

durable and well-integrated.

Purpose: To examine the quality of arthroscopic cartilage lesion

preparation performed by standard curette technique compared to

preparation by specialized chondrectomy instruments in order to

provide technical guidance for optimization of cartilage lesion

preparation in the setting of arthroscopic cartilage repair.

Methods: Articular cartilage lesions of standardized size (8x15 mm)

were demarcated within the trochlea and femoral condyles of 20

human cadaver knee specimens. Orthopaedic surgeons performed

arthroscopic lesion preparation using two different techniques that

consisted of standard curette preparation (SC) and preparation by

specialized chondrectomy instruments (CM). A histological compar-

ative analysis was performed within each treatment group and

between treatment groups to evaluate the morphology of the prepared

cartilage defects.

Results: The mean angle deviation from perpendicular of the carti-

lage wall at the front of the prepared cartilage lesions as measured

from the defect base to the surrounding wall was significantly greater

in the SC group compared to the CM group (29.8� ± 21.4� vs 7.7� ±
7.6�, p\ 0.001). In the prepared lesions using the SC technique, the

cartilage walls at the front of the prepared lesions were significantly

less perpendicular than the cartilage walls at the rear of the lesions

(29.8 � ± 21.4� vs 11.0� ± 10.3�, p\ 0.001), whereas lesions pre-

pared by the CM technique demonstrated comparable verticality of

surrounding cartilage walls at the front and rear aspects of the lesions

(7.7 � ± 7.6� vs 9.4� ± 12.3�, p = 0.827). Depth of lesion debridement

was accomplished to the target level using the CM technique in 86%

of prepared lesions, compared to 34% of lesions in the SC group. The

prepared cartilage wall profile was characterized as the most ideal
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morphology in 55% of prepared lesions in the CM group compared to

10% in the SC group.

Conclusions: Arthroscopic cartilage debridement and lesion prepa-

ration using specialized chondrectomy instruments results in superior

perpendicularity of surrounding cartilage walls to subchondral bone,

and greater consistency of debrided lesion depth, compared to stan-

dard debridement technique using curettes. Instruments specifically

designed for precise arthroscopic lesion preparation should be con-

sidered the preferred technique in cartilage repair procedures.

UKA/TKA

FP41-214

Obesity has no adverse effect on the outcome
of unicompartmental knee arthroplasty at a minimum follow-up

of 7 years
Cavaignac, E.*1; reina, N.2; Murgier, J.2; Chiron, P.2

1Département de chirurgie orthopédie, CHU Toulouse, toulouse,

France; 2service orthopédie, CHU Toulouse, toulouse, France

Objectives: The significance of weight in the indication of unicom-

partmental knee arthroplasty (UKA) is unclear. Our hypothesis was

that weight does not affect the long-term survival rate of UKAs.

Methods: We completed a retrospective study of a cohort of 212

UKAs at a mean follow-up of 12 years (range 7–22). The population

was divided according to BMI (Body Mass Index) (above or below

30) and weight (above or below 82 kg). A Kaplan-Meier survivorship

analysis was performed and 10-year survival rates were compared

between the various sub- groups. Multimodal regression analysis

determined the impact of the various theoretical contraindications on

the long-term survival rates of UKAs.

Results: Ten-year survival rates were very similar in all the groups

(93.5% for weight###82 kg; 92.5% for weight\82 kg; 92% for BMI

[ 30 and 94% for BMI \ 30). Multimodal regression analysis

revealed that weight plays a part in reducing the risk of revision

(relative risk = 0.387 (p = 0.662)). The results relating to clinical

outcomes were not statistically significant.

Conclusions: This study confirms that weight does not influence the

long-term survival rates of UKAs.

FP41-468
Duloxetin reduces postoperative pain and improves patient-

reported outcomes after total knee arthroplasty in patient
with central sensitivity syndrome
Cho, H. S.*1; Koh, I. J.1; Kim, M. S.1; Kang, B.1; In, Y.1

1Seoul St. Mary’s Hospital, The Catholic University of Korea, Seoul,

Korea, Republic of (South Korea)

Objectives: Unexplained, persistent postoperative pain is one of the

most dreadful complications after total knee arthroplasty (TKA).

Central sensitivity syndrome (CSS) is a proposed term in which non-

organic disorders that are presumed to share the etiology of central

sensitization (CS), which involves an abnormal and intense

enhancement of pain by mechanisms in the central nervous system.

Recently, CS is suggested to be a reason for unexplained severe

postoperative pain after TKA. On the other hand, duloxetin, a

selective serotonin and norepinephrine reuptake inhibitor, is reported

to be effective for management of hyperalgesia caused by CS,

including postoperative pain after TKA. Thus, duloxetin can be an

optimal solution for postoperative pain management in CSS patient.

However, effectiveness of duloxetin for postoperative pain remains

unclear. We determined whether duloxetine reduces postoperative

pain and improves patient-reported outcomes after TKA in CSS

patients.

Methods: We prospectively enrolled 420 patients undergoing uni-

lateral TKA between December 2015 and December 2016. We used

the Central Sensitization Inventory (CSI) for diagnosing CSS. CSI

was measured in all patients preoperatively and patient who had more

than 40 points of total CSI score were included. Finally, 80 patients

were enrolled and randomized to receive duloxetin (30 mg) 1 day

before surgery and maintain 6 weeks after TKA (Duloxetin group, n =

40), or not to receive duloxetin (Control group, n = 40). Pain visual

analogue scale (VAS) was measures at postoperative 1, 3, and 5 days

and 1, 2, 6, and 12 weeks. Western Ontario and McMaster Univer-

sities Osteoarthritis Index (WOMAC), Brief Pain Inventory (BPI),

Intermittent and Constant Osteoarthritis Pain sore (ICOAP) and

patient satisfaction (pain level and daily activity level) were assessed

at postoperative 1, 2, 6 and 12 weeks. In addition, total opioid con-

sumption during the hospital stay and incidence of adverse events

were also measured during postoperative 12 weeks period.

Results: Although there were no differences in pain level and opioid

consumption during the hospital stay, patients in Duloxetin group

experienced lower pain level during the 2–12 weeks period. (POD 2,

6, 12 W VAS: p \ 0.05) In addition, patients in Duloxetin group

showed superior patient-reported outcomes including WOMAC (POD

2, 6, 12 W all p\ 0.05), BPI (POD 2, 6, 12 W all p\ 0.05), and

ICOAP (POD 2, 6, 12 W all p\0.05) during the overall study period.

Moreover, more patients in Duloxetin group satisfied with pain level

(p = 0.027) and daily activity level (p = 0.006). There were no

between-group differences in incidence of adverse events.(All p

[ 0.05)

Conclusions: This prospective randomized controlled study demon-

strates that duloxetin reduced postoperative pain and improved patient

satisfaction after TKA in patients with CSS. These results suggest that

duloxetine administration should be considered when performing

TKA in CSS patients to prevent postoperative unexplained pain after

TKA.

FP41-490

Knee kinematics after lateral UKA are closer to native knee
kinematics compared to those after medial UKA, a cadaveric

study
Wada, K.*1; Hamada, D.1; Takasago, T.1; Nitta, A.1; Goto, T.1;

Tonogai, I.1; Tsuruo, Y.1; Sairyo, K.1

1Tokushima University, Tokushima, Japan

Objectives: Several previous studies have shown better functional

outcomes after unicompartmental knee arthroplasty (UKA) than after

total knee arthroplasty (TKA). This could partially be explained by

the fact that the kinematics of UKA is better than those of TKA.

Several kinematic studies of UKA have been reported, although

whether UKA can restore the kinematics of the native knee has been

controversial and there have been few reports on the kinematics of

lateral UKA. The aim of this study was to compare the intraoperative

kinematics of medial and lateral UKA with those of the native knee

using a navigation system.

Methods: Six fresh-frozen cadaveric knees were used in the study.

Medial UKA was performed in each right knee and lateral UKA was

performed in each left knee. All UKA procedures were assisted by a

navigation system. The tibial internal rotation angle and coronal

alignment of the mechanical axis during passive knee flexion were

assessed to evaluate intraoperative knee kinematics before and after

surgery using the navigation system at maximum extension, at 10 �
intervals from 0� to 120� flexion, and at maximum flexion during

passive knee motion. The Mann-Whitney U test was used to evaluate

differences in the rotation angle of the tibia and the coronal alignment

of the mechanical axis at each knee flexion angle between the native

knee and the UKA knee.
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Results: The rotation angles of the tibia in early flexion phase of

medial UKA were significantly larger than those of native knees,

indicating that the screw home movement was impaired after medial

UKA. On the other hand, lateral UKA produced rotational kinematics

close to those of the native knee throughout knee flexion. There were

no significant differences in coronal alignment of the mechanical axis

at each angle of knee flexion between native and UKA knees.

Conclusions: In present cadaveric study, rotational and varus/valgus

kinematics after both medial and lateral UKA were similar to those of

the native knee. However, the screw home movement of the native

knee was not restored after medial UKA but was preserved after

lateral UKA. Thus, the geometry of the medial tibial articular surface

is a determinant of the screw home movement.

FP41-1198
Is patellofemoral osteoarthritis a contraindication to lateral

unicompartmental knee replacement?
Kennedy, J.*1; Hamilton, T. W.2; Mellon, S.1; Jenkins, Cathy3;

Dodd, C. A.3; Murray, D.1; Pandit, H.1

1NDORMS, University of Oxford, Oxford, United Kingdom;
2Nuffield Orthopaedic Centre, University of Oxford, Oxford, United

Kingdom; 3Nuffield Orthopaedic Centre, Oxford, United Kingdom

Objectives: Patellofemoral joint (PFJ) osteoarthritis (OA) has his-

torically been considered a contraindication to unicompartmental

knee replacement (UKR), however, with the exception of bone loss

with grooving to the lateral facet, it has been shown not to affect the

outcome of medial meniscal-bearing UKR. The situation in lateral

UKR is unclear.

Methods: Using prospective data on the intraoperative status of the

PFJ in 302 consecutive knees with mobile bearing domed lateral UKR

(275 patients) with a minimum followup of 2 years, we investigated

whether the presence, grade or location of PFJ OA affected outcomes.

A 5-point grading system graded PFJ OA from none to extensive ([2

cm 2 of loss) with sub-classification based on the presence or absence

of full-thickness cartilage loss (FTCL). Outcomes were evaluated

independently using the Oxford Knee Score (OKS) with separate

analysis of OKS Q12 ‘‘Could you walk down one flight of stairs?’’.

Primary outcome was a comparison of OKS between groups with and

without FTCL using a non- inferiority two one-sided test design

performed on a change in OKS score with a clinically important

difference of 4 points set as the inferiority limit. Secondary outcomes

compared OKS, AKSS and OKS Q12 between subgroups using

unpaired two sample t-tests.

Results: Mean follow up was 4.5 years (range 2–11). FTCL in the

PFJ was observed at any location in 39 knees (13%): on the trochlear

surface in 29 knees (10%), on the lateral patellar facet in 18 (6%), and

on the medial patellar facet in 15 (5%). There were no significant

differences in baseline characteristics between groups with and

without PFJ FTCL.

No difference in five-year implant survival based on the presence or

location of FTCL was observed. Mean improvement in OKS was 20.4

(SD 8) in those without FTCL compared to 20.3 (SD 8) for those with

FTCL. For the primary outcome, the presence of PFJ FTCL was not

inferior when compared to its absence (difference in means - 0.1,

95% CI - 3 to 3, p\ 0.01). No difference in functional outcomes

were observed based on location of FTCL on the patella, but knees

with FTCL on the trochlea reported inferior outcomes on OKS Q12.

The mean postoperative OKS achieved by those with trochlear FTCL

was 37.6 (SD 10), compared to 40.0 (SD 9; p = 0.16) in those without

trochlear FTCL. Analysis by grade of OA found extensive FTCL of

the medial facet to be rare (2 knees), but associated with significantly

worse functional outcomes.

Conclusions: Trochlear FTCL leads to an inferior score on OKS Q12,

however, with the exception of extensive FTCL of the medial facet,

the mean score achieved postoperatively by all subgroups is greater

than that in large cohorts of total knee replacements. This suggests

that in the surgical management of bone-on-bone lateral compartment

OA with PFJ FTCL, lateral UKR is a safe and viable treatment option.

We conclude that, provided there is not extensive FTCL ([2 cm2) of

the medial facet, PFJ OA, however severe, is not a contraindication to

the lateral domed UKR.

FP41-1723

Staphylococcus antimicrobial properties of antibiotic-loaded
Ollivier, M.*1; Sautet, P.1; Abdel, M.2; Argenson, J.-N.1; Parratte, S.1

1Institute for movement and locomotion, orthopedic surgery,

MARSEILLE, France; 2Mayo Clinic, Rochester, United States

Objectives: Infection remains one of the top causes for failure and

revision in hip and knee arthroplasties. As an increasing number of

arthroplasties are completed with uncemented constructs if local

antibiotics could be effectively and reliably be delivered through

tantalum vehicles, there would be an opportunity to drastically

reduce, prevent, and treat periprosthetic infections. It was our

hypothesis that local antibiotics could be effectively and reliably be

delivered through tantalum vehicles.

Methods: To perform this experimental ex-vivo study, Porous tan-

talum (TM) cylinders (1 cm3) were specifically designed. Eleven

study groups were defined according to the type of bacteria

Staphilococcus Aureus Methy-S (SAMS) or Methy-R (SAMR), and

Staphylococcus Epidermidi (SE) and according to the tested antio-

biotic: Vancomycine (Vanco), Tobramycine (Tobra) or Gentamycine

(Genta). A controls groups was created using a phosphate buffered

saline (PBS) serum. In each group, 5 samples were tested. The

cylinders were bathed in an antiobiotic solution (50mg/mL for Vanco

and Tobra and 40mg/mL) or PBS during 1 h. The cylinders were then

placed on an Agar Plate renewed every 24h and inoculated with the

different bacteria and placed 37.2 degrees humid atmosphere. Zones

of inhibition (ZOI) were measured each day (in mm) (including

photographs) until no antibiotic activity (ZOI\20 mm) is left based

upon previously validated protocols.

Results: For the 3 bacteria, the TM cylinder with the PBS showed no

antimicrobial properties (ZOI = 0 mm). For the SAMS, mean ZOI for

TM? Vanco were 38.6 mm at day 1 and progressively decrased to 17

mm at day 9, for TM?Genta: 50 mm at day1 and decreased to 23 at

day10, for TM?Tobra: 51 mm at day1 and decreased to 24 at day 7.

For the SAMR, mean ZOI for TM? Vanco were 34 mm at day1 and

progressively decreased to 14.5 mm at day 5, for TM?Genta: 45 mm

at day1 and decreased to 11 at day5, for TM?Tobra: 41 mm at

day1and decreased to 22.5 at day 3. For the SE, mean ZOI for

TM?Vanco were 43 mm at day1 and progressively decreased to 23

mm at day 9, for TM?Genta: 56 mm at day1 and decreased to 24.5 at

day10, for TM?Tobra: 57 mm at day1and decreased to 25.5 at day 7.

Conclusions: The results of our study confirmed our hypothesis.

Elution experiment should performed to find the optimal loading

protocol and then evaluate in vivo antimicrobial properties of loaded

Tantalum.

FP41-1987

External rotation of the femoral component increases asymmetry
of the posterior condyles
Bonnin, M.*1; Saffarini, M.2; Nover, L.2; Hannink, G.3; Victor, J.4

1Centre Orthopédique Santy, Lyon, France; 2ReSurg SA, Nyon,

Switzerland; 3Radboudumc, Orthopaedic Research Lab, nijmegen,

Netherlands; 4Ghent University, Ghent University Hospital, Ghent,

Belgium

Knee Surg Sports Traumatol Arthrosc (2018) 26 (Suppl 1):S5–S126 S93

123



Objectives: The morphometry of the distal femur was largely studied

to improve bone-implant fit in total knee arthroplasty (TKA), but little

is known about the asymmetry of the posterior condyles. This study

aimed to investigate the dimensions of the posterior condyles and the

influence of externally rotating the femoral component on potential

prosthetic overhang or under-coverage.

Methods: We analysed the shape of 110 arthritic knees at the time of

primary TKA using pre-operative CT scans. The height and width of

each condyle were measured at the posterior femoral cut in neutral

position, and in 3o and 5o of external rotation, using both central and

medial referencing systems. We compared the morphological char-

acteristics with those of 14 TKA models.

Results: In the neutral position, the dimensions of the condyles were

nearly equal. Externally rotating the femoral cut by 3o and 5o with

‘central referencing’ induced width asymmetry[ 3 mm in 23 (21%)

and 33 (30%) knees respectively, while with ‘medial referencing’ it

induced width asymmetry[ 3 mm in 43 (39%) and 75 (68%) knees

respectively. The asymmetries induced by rotations were not associ-

ated with gender, aetiology or varus- valgus alignment.

Conclusions: External rotation may amplify the asymmetry between

the medial and lateral condyles, and exacerbate prosthetic overhang,

particularly in the superolateral zone. ‘Central referencing’ guides

result in less potential prosthetic overhang than ‘medial referencing’

guides.

FP41-2024
Diagnostic accuracy of interleukin-6 and procalcitonin in patients

with periprosthetic joint infection: a systematic review and meta-
analysis
Shin, Y.-S.*1; Yoon, J.-R.1; Sim, H.-B.1

1Veterans Health Service Medical Center, Seoul, Korea, Republic of

(South Korea)

Objectives: Many studies have found associations between labora-

tory biomarkers and periprosthetic joint infection (PJI), but it remains

unclear whether these biomarkers are clinically useful in ruling out

PJI. This meta-analysis compared the performance of interleukin-6

(IL-6) versus procalcitonin (PCT) for the diagnosis of PJI.

Methods: In this meta-analysis, we reviewed studies that evaluated

IL-6 or/and PCT as a diagnostic biomarker for PJI and provided

sufficient data to permit sensitivity and specificity analyses for each

test. The major databases MEDLINE, EMBASE, the Cochrane

Library, Web of Science, and SCOPUS were searched for appropriate

studies from the earliest available date of indexing through February

28, 2017. No restrictions were placed on language of publication.

Results: We identified 18 studies encompassing a total of 1835

subjects; 16 studies reported on IL-6 and 6 studies reported on PCT.

The area under the curve (AUC) was 0.93 (95% CI 0.91–0.95) for IL-

6 and 0.83 (95% CI 0.79–0.86) for PCT. The pooled sensitivity was

0.83 (95% CI 0.74–0.89) for IL-6 and 0.58 (95% CI 0.31–0.81) for

PCT.

The pooled specificity was 0.91 (95% CI 0.84–0.95) for IL-6 and 0.95

(95% CI 0.63–1.00) for PCT. Both the IL-6 and PCT tests had a high

positive likelihood ratio (LR); 9.3 (95% CI 5.3–16.2) and 12.4 (95%

CI 1.7–89.8), respectively, making them excellent rule-in tests for the

diagnosis of PJI. The pooled negative LR for IL-6 was 0.19 (95% CI

0.12–0.29), making it suitable as a rule-out test, whereas the pooled

negative LR for PCT was 0.44 (95% CI 0.25–0.78), making it

unsuitable as a rule-out diagnostic tool.

Conclusions: Based on the results of the current meta-analysis, IL-6

has higher diagnostic value than PCT for the diagnosis of PJI.

Moreover, the specificity of the IL-6 test is higher than its sensitivity.

Conversely, PCT is not recommended for use as a rule-out diagnostic

tool.

OA

FP42-198

Temporary postoperative treatment with compartment-unloading
knee braces or wedge insoles does not improve clinical outcome

after partial meniscectomy
Dammerer, D.*1; Mayr, R.2; Giesinger, J.3; Fischer, F.1; Attal, R.4;

Liebensteiner, M.1

1Medical University of Innsbruck, University Hospital for

Orthopaedics, Innsbruck, Austria; 2Medical University of Innsbruck,

University Hospital for Trauma Surgery, Innsbruck, Austria;
3Innsbruck Institute of Patient-centered Outcome Research,

Innsbruck, Austria; 4Hospital Feldkirch, Dept. f. Trauma Surgery,

Feldkirch, Austria

Objectives: To investigate if temporary postoperative knee com-

partment unloading therapy after arthroscopic partial meniscectomy

(APM)—with either knee braces or wedged insoles—would lead to

superior clinical outcome compared to controls. This difference in

clinical outcome was tested in terms of two knee scores (IKDS and

KOOS), physical activity (MARX score) and general health outcome

(SF-12) over the first postoperative year.

Methods: A randomized-controlled prospective design was applied.

Patients who underwent APM as part of the clinical routine at our

university hospital were considered for inclusion. Exclusion criteria

were: 1) combined or staged surgical procedures 2) bicompartmental

meniscectomy, 3) full thickness chondral lesions 4) rheumatoid

arthritis or 5) osteoarthritis. The concept of unloading a recently

partly resected medial meniscus was only regarded appropriate in

case of a neutral or slightly varus leg axis. (The same for the lateral

meniscus vice versa). Therefore, the patient’s mechanical tibiofe-

moral angle (mTFA) was taken from a weight-bearing whole leg

radiograph during bipedal stance at the time of enrollment. A knee

with a mTFA from 2.9� varus to 2.9� valgus was defined as neutrally

aligned. Knees beyond those varus or valgus mTFA values were

defined as varus and valgus knees, respectively. Then the additional

exclusion criteria 6) scheduled medial APM in a valgus knee and 7)

scheduled lateral APM in a varus knee were applied.

APM was carried out as part of the clinical routine. Over a period of

12 weeks postoperative patients randomly underwent one of the fol-

lowing 3 treatments 1) compartment unloading knee brace, 2)

compartment unloading wedge insole, 3) controls.

Outcome parameters were IKDC, KOOS, MARX and SF-12

which were collected preoperatively and postoperatively at 6 weeks,

12 weeks, 6 months and 12 months.

The study was powered to detect a two-way interaction of group-

by-time (3 groups, 5 time points) in a repeated measure analysis of

variance. An effect size of f = 0.14 can be detected with beta = 0.20,

alpha = 0.05, correlation among repeated measures is 0.70 and non-

sphericity correction is 1.0 with a sample size of N = 16 per group (N

= 48 in total). To account for an attrition rate of 30% we aimed at

including N = 63 at baseline. Power analysis was done with the

software G*Power 3.1.9.2

Results: 56 patients were available for analysis (age 50.7 ± 11.6).

All outcome parameters showed significant improvement over time

(not linked to a hypothesis). However, for none of the outcome

parameters there were any significant group*time interactions

meaning that the type of postoperative treatment was not related to

the degree of improvement in the respective score.

Conclusions: It was concluded that 12 weeks of compartment

unloading therapy—either with a knee brace or with wedged

insoles—are ineffective with regard to the clinical outcome after

APM. This applies to the knee score outcome, physical activity and

general health outcome over the first year after APM.
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FP42-626
Active living with osteoarthritis—implementation of evidence-

based guidelines as first-line treatment for patients with knee
and hip osteoarthritis
Risberg, May Arna*1; Tryggestad, Celine1; Nordsletten, Lars1;

Engebretsen, L.1; Holm, Inger 1

1Division of Orthopedic Surgery, Oslo University Hospital, Oslo,

Norway

Objectives: Objectives: Implementation of international guidelines

for treatment of patients with mild to moderate knee and hip

osteoarthritis (OA) has so far been inadequate. The Active living with

OsteoArthritis (ActiveOA) was launched in 2015 with the aim of

implementing guidelines for treatment of patients with mild to

moderate knee and/or hip OA in clinical care nationwide. The pur-

pose of this study was to report the first data from the quality registry

from 2015 to 2017.

Methods: Methods: The ActiveOA model consists of three parts: 1) a

structured educational program for physiotherapists, 2) an evidence-

based educational and exercise program for patients with knee and/or

hip OA, and 3) an electronic quality register (prospectively collected)

including data on: age, gender, education, smoking, weight and

height, target joint, work disability, medication, pain (NRS), physical

activity level, patient specific functional scale (PSFS), 6-min walk

test, 30 seconds sit to stand test, stairs-climbing test. HOOS/KOOS

subscales: Sport/Rec and Quality of Life, health-related quality of life

(EQ5D), self-efficacy for pain (ASES), global rating of change in pain

and function, and user satisfaction with the program.

Results: Results: The ActiveOA program is offered in all five health

regions in Norway, 13 courses have been arranged including 746

physiotherapists nationwide. By August 2017, data from 2518 par-

ticipants were analyzed. There were 76 % women. The mean age was

63.5 ( ± 9.8) years, the BMI was 27.9 ( ± 4.8), and 65% reported

knee OA and 32% reported hip OA as their target joint. Sixty-three

percent were still in part time or full time jobs at inclusion, 26.5% had

been on sick leave. Seventy-seven percent and 52 % of the partici-

pants answered all questionnaires at 3 months and 1 year,

respectively.

Pain measured decreased from 5.0 ( ± 1.9) to 4.4 ( ± 2.0) (p\ 0.001)

after 3 months and 4.3 ( ± 2.1) after 1 year. Seventy- two percent

reported improvement in function, 21% was unchanged and 7% had

worse function after 3 months. They reported an improvement in their

overall health (EQ5D), from 63.2 ( ± 0.5) at inclusion to 64.8 ( ± 0.5)

(p = 0.006) and 64.8 ( ± 0.9) after 3 and 12 months, respectively.

There was a significant improvement in functional performance for all

3 functional tests after 3 months. After 12 months, 86.4% of partic-

ipants indicated that they used their ActiveOA program at least once a

week.

Conclusions: Conclusions: Less than 2 years after its inception the

ActiveOA program has been implemented nationwide. The first data

on more than 2500 participants showed a significant reduction in pain

and improvement in function and overall quality of life after 3

months, and the change is maintained after 12 months. ActiveOA

proves to be useful for patients, and is a good option when GPs and

orthopedic surgeons refer patients to non-surgical treatment. More

efforts need to be carried out for higher compliance rates at long-term

follow-ups.

FP42-653
Are the underlying factors (age, gender, and body mass index)

involved in the effectiveness of PPR injection in the treatment
of knee osteoarthritis? A blinded randomized study
Mardani-kivi, M.*1; Karimi mobarakeh, M.2; Keyhani, S.3;

Hashemi-Motlagh, K.1

1Guilan university of medical science, Rasht, Iran, Islamic Republic

of; 2Department of Kerman University of Medical Sciences, Kerman,

Iran, Islamic Republic of; 3Shahid-Beheshti University of Medical

Sciences, Tehran, Iran, Islamic Republic of

Objectives: To investigate the therapeutic effects of PRP injection

plus conservative treatment as intervention group versus normal sal-

ine injection plus conservative treatment as control group. We also

determined the effects of underlying factors including age, sex and

body mass index (BMI) on the therapeutic effects of PRP.

Methods: In this single-blinded randomized clinical trial, all patients

aged from 40–65 years with grade 3 of knee OA (moderate grade

based on Kellgren-Lawrence radiological classification scale) were

evaluated for eligibility. In intervention group leukocyte-poor PRP

with double spinning and in control group normal saline was injected

with similar protocol. All patients in both group were also provided

with a conservative protocol including oral Celecoxib 100mg BID for

4 weeks, modifying physical activity and performing physiotherapy

(15 sessions). The VAS score, and WOMAC scores were measured

prior to treatment and at 1 week, 3 and 6 months post treatment.

Results: 60 patients with the mean age of 61.6 ± 6.2 years (21 men

and 39 women) were randomly assigned into each arm. Demographic

characteristics (age, gender and BMI) and pre-treatment scores were

similar between the two groups. WOMAC score was improved from

pre-treatment to first week post-treatment in both groups (from 54.9±

4.8 to 64.4 ± 5.1 in intervention group and from 53.4 ± 4.3 to 62.7 ±

4.8 in control groups). It means that PRP?conservative treatment was

effective, similar to placebo?conservative treatment. After adjusting

BMI as underlying variable, it was indicated that in the patients with

lower BMI, PRP provided better outcome in comparison to conser-

vative treatment alone (P = 0.014 and P = 0.019, respectively). Also,

comparison of functional scores changes with age as underlying

variable demonstrated that younger cases obtained better response

from PRP rather than conservative alone (P = 0.012 and P = 0.007,

respectively).

Conclusions: PRP seems to be an appropriate choice for treatment of

moderate osteoarthritis especially in younger patients and those with

lower BMI.

FP42-685

Platelet-rich plasma intra-articular knee injections

versus viscosupplementation: long-term results of a randomized
controlled trial
Filardo, G.*1; Di Matteo, B.1; Di Martino, A.1; Sessa, A.1;

Tentoni, F.2; Zaffagnini, S.3; Kon, Elizaveta 1

1Rizzoli Orthopaedic Institute, II Clinic-Biomechanics Lab., Bologna,

Italy; 2Istituto Ortopedico Rizzoli, Biomechanics Laboratory,

Bologna, Italy; 3University of Bologna, Rizzoli Orthopaedic Institute,

Bologna, Italy

Objectives: To compare the long-term clinical outcome of intra-ar-

ticular injections of either Platelet Rich Plasma (PRP) or Hyaluronic

acid (HA) to treat knee degenerative pathology.

Methods: 167 patients with unilateral symptomatic knee with history

of chronic pain or swelling and imaging findings of degenerative

changes underwent 3 weekly injections of either PRP or HA and were

prospectively evaluated basally and then at 2, 6, 12, 24 and mean 64.3

( ± 7.8) months of follow-up using IKDCsubj, KOOS, EQ-VAS, and

Tegner scores.

Results: Both treatments were effective in function and symptoms:

IKDCsubj score in PRP rose from 52.4 ± 14.1 to 66.2 ± 16.7 at 12m

(p\ 0.0005), in HA group from 49.6 ± 13.0 to 64.2 ± 18.0 at 12m

(p\ 0.0005). Stable results were documented up to 24 months, a

slight not significant decrease was observed in both treatments at the

final 64.3 months’ evaluation. The comparative analysis showed no

significant inter-group difference at any follow-up evaluation in any
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of the clinical scores, except for the rate of re-intervention at 24m

which was significantly higher in HA group (38.2% vs 21.5%, p =

0.034).

Conclusions: PRP does not provide a superior clinical improvement

with respect to HA, and therefore it should not be preferred to vis-

cosupplementation as a first line injective treatment of patients

affected by knee cartilage degeneration and osteoarthritis.

FP42-802

An autologous protein solution injection reduces knee
osteoarthritis pain in a randomized saline-controlled study
Kon, Elizaveta*1; Engebretsen, L.2; Verdonk, P.3; Nehrer, S.4;

Andriolo, L.1; Filardo, G.1

1Rizzoli Orthopaedic Institute, II Clinic-Biomechanics Lab., Bologna,

Italy; 2Oslo University Hospital, University of Oslo, Oslo, Norway;
3Antwerp Orthopedic Center, Monica Hospitals, Antwerp, Belgium;
4Danube University Krems, Centre for Regenerative Medicine and

Orthopedics, Krems, Austria

Objectives: Osteoarthritis (OA) is a debilitating disease resulting in

substantial pain and functional limitations. A novel blood derivative

has been developed to concentrate both growth factors and antago-

nists of inflammatory cytokines, with promising preliminary findings

in terms of safety profile and clinical improvement. Aim of this study

was to investigate if one intraarticular injection of Autologous Protein

Solution (APS) can reduce pain and improve function in patients

affected by knee OA in a multicenter, randomized, double-blind,

saline-controlled study.

Methods: Forty-six patients with unilateral knee OA (Kellgren-

Lawrence 2 or 3) were randomized into Group 1 (31), which received

a single ultrasound-guided injection of APS, and Group 2 (15), which

received a single saline injection. Patient reported outcomes and

adverse events were collected at 2 weeks, 1, 3, 6, and 12 months

through VAS, WOMAC, KOOS, SF-36, CGI-S/C, PGI-S/C scores

and OMERACT-OARSI responder rate. Imaging evaluation was also

performed with X- Ray and MRI before and after the treatment (12m,

and 3 and 12m, respectively).

Results: The safety profile was positive, with no significant differ-

ences in frequency and severity of adverse events between groups. No

procedure- or device-related serious adverse events were reported.

The change from baseline to 12 months in WOMAC pain score was

65% in Group 1 and 41% in Group 2 (p = 0.02). Additionally, VAS

pain improvement was 49% in Group 1 and 13% in Group 2 (p =

0.06). At 12 Months, APS showed better SF-36 subscales Bodily Pain

(p = 0.0085) and Role Emotional Health (p = 0.0410), and CGI-C

values (p = 0.01). Significant differences between groups were

detected in change from baseline to 12 months in bone marrow lesion

size and osteophytes in the central zone of the lateral femoral condyle,

both in favor of the APS group (p = 0.041 and p = 0.032,

respectively).

Conclusions: This study provides evidence to support the safety and

clinical effectiveness of a single intra-articular injection of APS in

patients affected by knee OA. The clinical improvement was stable at

the last evaluation, thus suggesting a longer lasting effect that should

be quantified by future long-term studies.

FP42-1956
The role of intra-articular platelet-rich plasma (PRP) injections

in symptomatic knee osteoarthritis conservative treatment—a
systematic review
Pais, N.*1; Andrade, R.2; Pereira, R.2; Loureiro, N.2; Ruano, A.3;

Bastos, R.2; Espregueira-Mendes, J.2

1ULS Nordeste, Bragança, Portugal, Espregueira-Mendes Sports

Centre-FIFA Medical Centre, Porto, Portugal; 2Espregueira-Mendes
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Objectives: In the last 5 years several randomized controlled trials

(RCT) were published assessing platelet-rich plasma (PRP) efficacy

in symptomatic knee osteoarthritis conservative treatment.

This systematic review aims to present current state of art of PRP role

in symptomatic knee osteoarthritis management.

Methods: A systematic literature search of level I randomized con-

trolled trials comparing knee PRP injections efficacy, duration of

action and safety profile was conducted by two independent

researchers in PubMed, Embase, Scopus, and the Cochrane database

through August 2017. We used as keywords ‘‘platelet-rich plasma’’,

‘‘PRP’’, ‘‘cartilage’’ e ‘‘knee osteoarthritis’’; using Boolean operators

(AND) and (OR).

Inclusion criteria: (1) study assessing PRP efficacy and/or safety

profile in knee osteoarthritis treatment; 2randomized controlled trials

(RCT); 3human studies; 4articles written in English or Portuguese

language

Exclusion criteria: (i) non-direct comparison between PRP and

other knee intraarticular treatment; (ii) PRP studies in focal cartilage

defects; (iii) systematic reviews or meta-analysis; (iv) clinical com-

mentary or expert opinions; (v) case reports; (vi) animal studies

Methodological quality of all trials included was analyzed, as well

as a summary description of clinical results.

Results: Seventeen RCT were included, in a total of 1733 patients.

Control groups included were: hyaluronic acid, corticosteroids, saline

solution, local anesthetic and ozone therapy.

Follow-up period varied between 12 weeks and 24 months. Bias risk

assessment evidenced that only 4 of 17 studies included showed

moderate bias risk, being the remaining considered of high bias risk.

With exception of 2 studies, in all remaining PRP injections were

more effective in pain reduction (VAS, KOOS-pain subscale and

WOMAC pain score) and function improvement (KOOS-function

subscale, WOMAC physical function and IKDC) until 12 months,

being verified a gradual clinical effect decrease from this point,

comparatively with control group.

There were not related relevant adverse effects. Incidence of post-

injection pain was not different relatively to control group.

Conclusions: Current evidence available points for positive and

superior clinical effects in knee pain relief and mechanical knee

function, relatively to hyaluronic acid, corticosteroids, local anes-

thetics and ozone injections therapy in the treatment of symptomatic

knee osteoarthritis until 1 year after PRP knee injection.

Well-designed and methodological robust RCT with low bias risk are

needed with large populations in order to clarify PRP knee injections

role in conservative symptomatic knee osteoarthritis treatment.

ACL Outcomes I
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One year might not be enough to return to sport after ACL
reconstruction—patient and surgical predictors of return to sport

based on 272 patients with data from two registers
Hamrin Senorski, E.*1; Svantesson, Eleonor2; Beischer, Susanne1;

Thomeé, C.3; Thomeé, R.2; Karlsson, J.4; Samuelsson, K.5

1Department of Neuroscience and Physiology, The Sahlgrenska

Academy, Gothenburg, Sweden; 2Department of Orthopaedics, The

Sahlgrenska Academy, Gothenburg, Sweden; 3Sportrehab, Sports

Medicine Clinic, Gothenburg, Sweden; 4Sahlgrenska University

Hospital, Gothenburg University, Mölndal, Sweden; 5Sahlgrenska
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University Hospital, Department of Orthopaedics, Gothenburg,

Sweden

Objectives: To study whether patient characteristics, concomitant

injuries and graft choice at primary ACL reconstruction can predict a

return to sport 1 year after surgery. The hypothesis was that patients

without concomitant injuries would have a greater likelihood of

returning to sport.

Methods: Data were extracted from a rehabilitation-specific register

and the Swedish National Knee Ligament Register. Twelve months

after surgery, all patients were evaluated for a return to sport using the

Tegner activity scale. The primary outcome was a return to knee-

strenuous sport, defined as a Tegner activity scale of C 6. Univariable

and multivariable logistic regression analyses were performed with

patient characteristics, concomitant knee injuries and graft choice as

independent variables.

Results: A total of 272 patients (50.7% females) with an average age

of 25.0 ± 9.2 years were included. In the multivariable analysis, a

favorable odds ratio (OR) for returning to sport was found in patients

of male sex (OR = 2.58 [95% CI; 1.43–4.65], p = 0.0016), younger

age at the time of ACL reconstruction (OR = 2.32 [95% CI;

1.59–3.33], p\ 0.0001), a higher pre-injury score on the Tegner

activity scale (OR = 1.45 ([95% CI; 1.13–1.87], p = 0.0038) and an

absence of injury to the meniscus (OR = 1.92 ([95% CI; 1.10–3.36], p

= 0.023) and medial collateral ligament (MCL) OR = 7.61 ([95% CI;

1.42–40.87], p = 0.018). In addition, the absence of cartilage injury

was favorable in terms of a return to sport in the univariable analysis,

OR = 2.48 ([95% CI; 1.40–4.39], p = 0.0018).

Conclusions: Positive predictors of a return to knee-strenuous sport 1

year after ACL reconstruction were male gender, younger age, a high

pre-injury level of physical activity and the absence of concomitant

injuries to the MCL, meniscus and cartilage.

FP43-601

Quadricepstendon grafts reduce donor site morbidity for anterior
cruciate ligament reconstruction compared to hamstring graft—a

prospective and randomized study
Lind, M.*1; Torsten Nielsen, T.2; Faunø, P.1; Gade Sørensen, O.2;

Mygind-Klavsen, B.2; Sinding, K. S.2

1Aarhus University Hospital, Sportstraumatology, Aarhus, Denmark;
2Aarhus University Hospital, Aarhus C, Denmark

Objectives: Anterior Cruciate Ligament reconstruction (ACLR) with

quadricepstendon graft (QTB) has recently attracted increasing

interest. The reasons for this are good donorsite morbidity profile,

good biomechanical properties of the thick tendon part of the graft

and the possibility for bone block fixation. Hamstring graft is pre-

sently the most used graft type for ACLR. It is unknown if QTB graft

reduce donor site morbidity compared to hamstring graft and whether

knee stability and function are similar to ACLR with hamstring graft.

The purpose of this study was to compare donorsite morbidity, clin-

ical outcome and muscles function in patients with ACLR using QTB

or hamstring graft in a prospective randomized study. We hypothe-

sized reduced donorsite morbidity for QTB grafts compared to

hamstring grafts.

Methods: From 2013 to 2015, a total of 99 patients were included in

the present study. Inclusion criteria were isolated ACL injuries in

adults. 50 patients were randomized to QTB grafts and 49 to ham-

string grafts. Antero-posterior knee laxity measured with a KT-1000

arthrometer. Patient evaluated outcome was performed by KOOS,

subjective IKDC and Tegner activity scores. Donor site morbidity

was evaluated by the validated ‘‘Donor-site-Related Functional

Problems following ACL reconstruction score and a detailed ques-

tionnaire. Muscle function was evaluated by isokinetic testing.

Results: Donor site symptoms were present in 30 % of patient in the

QTB group and 52 % of patients in the hamstring group (p\ 0.05).

The donor site morbidity score was 82 and 74 for the two graft types

(p\0.05). At one-year follow-up there was no difference between the

two groups regarding subjective patient outcome, knee function and

objective knee laxity and reoperations. QTB graft reduced only knee

extensor muscle function whereas ST graft reduced both knee

extensor and flexor function.

Conclusions: The use of the QT graft results in reduced donor site

morbidity and muscle function impairment compared to hamstring

grafts and has similar subjective and knee stability outcome. The

QTB graft could be a better graft choice for ACLR than hamstring

grafts.

FP43-723

Double-bundle versus triple-bundle anatomical anterior cruciate
ligament reconstruction using a hamstring autograft:

a prospective randomized controlled trial
Kamiya, T.*1; Otsubo, H.1; Matsumura, T.1; Suzuki, T.1; Ikeda, Y.1;

Yamashita, T.1

1Sapporo Medical University, Sapporo, Japan

Objectives: The anatomical anterior cruciate ligament (ACL)

reconstruction could restore knee stability without loss of motion. The

good clinical results of arthroscopic anatomical double-bundle (DB)

and triple-bundle (TB) reconstruction using hamstring autograft were

reported. However, there were no reports compared with two surgical

procedures. The purpose of this study was to compare clinical out-

comes between anatomical DB ACL reconstruction and TB ACL

reconstruction.

Methods: From April 2013 to August 2015, 45 consecutive patients

who underwent anatomical ACL reconstruction using hamstring

autograft were examined. The patients were randomly divided into

two groups (DB group or TB group). Femoral tunnels for antero-

medial and posterolateral graft were created to all of patients. On the

other hand, two (DB group) or three (TB group) tibial tunnels were

made respectively. Every tunnel was created in anatomical ACL

footprint using outside-in technique. The grafts were passed bone

tunnels and fixed at 20 degrees of knee flexion with 20 Newtons of

tensioning each graft using ligament tensioners. Range of motion,

Lachman test, pivot shift test, knee laxity, and Tegner activity level

scale were evaluated after 2 years from operation. Patient-reported

outcome measure for ACL (JACL-25) were also obtained. Statistical

analysis was performed with SPSS. Student t-test was used to com-

pare both group. A p- value \ 0.05 was considered statistical

significance.

Results: 24 subjects (DB group) and 21 subjects (TB group) were

included. There were no significant differences concerning about

background of both group. Re-injury of ACL graft occurred five

patients (DB group; 3, TB group; 2) within 2 years. Other patients

were evaluated the physical examination and clinical outcomes after 2

years from operation. Loss of knee extension and flexion were not

observed in all of patients. Lachman test was also negative in all of

them. Three patients (DB group) and one patient (TB group) were

presented glide pivot shift test. The others were negative. The average

side-to-side difference in anterior laxity at manual maximum force

with knee arthrometer were 1.1 ± 1.0 mm (DB group) and 0.9 ± 1.1

mm (TB group) respectively. There were no significant differences

concerning about mean total score of JACL-25 (DB group; 26.0 ±

27.0, TB group; 26.4 ± 20.7). One questionnaire was significantly

improved in TB group compared with DB group.

Conclusions: In this prospective randomized study, the primary

variable, the pivot-shift test, and other subjective and objective out-

come variables revealed no significant differences between the DB

and TB techniques at 2 years after ACL reconstruction. Further

studies involving larger sample sizes and longer-term follow-up are

required.
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FP43-748
Short grafts Acl reconstruction: MRI findings and clinical

outcome in acl reconstruction using quadrupled semitendinosus
graft
Plaweski, S.*1; Barthelemy, R.2; pailhé, R.3

1chu grenoble, grenoble, France; 2Department of Radiology, Clinique

du Mail, Grenoble, France; 3Service orthopédie, CHU Toulouse,

toulouse, France

Objectives: The success of ligament reconstruction of ACL (ACLR)

is multifactorial. A key links concerns the mechanical primary and

secondary biological fixation of the graft in the bone tunnels. No

study in humans has determined its necessary and sufficient length

within the bone tunnels.

Hypothesis: The consolidation of the tendon graft within the bone

structure of the femoral and tibial tunnels is due to Sharpey’s fibers

within the interface of the tendon with the articular surface.

The aim of this paper was to assess the MRI findings and clinical

results of short grafts with minimum 2 years of follow up.

Methods: This prospective cohort study included 35 patients who

were operated of complete ACL rupture with ST4 technique (exclu-

sion criteria: peripheral lesions ligament of the same knee surgery

history, age below 18 years). The average age was 24 years (18- 42)

(18 men and 12 women). The attachment of the graft to the femur was

realized by cortical support system and to the tibia by a tape locking

screw system. Conducting an MRI imaging with 3D reconstructions

enabled the calculation of the length and size of the graft: length of

the intra-articular portion (ACLIA), femoral and tibial length of

tunnels (TT and TF), graft length tibial and femoral in tunnels (TTG

and TFG). The Clinical evaluation was performed according to the

classification IKDC 2000 to a minimum follow up of 2 years (objectiv

score).

Results: The respective lengths were: TT: 34 ± 2.9 (28–42), TF: 31

± 3.7 (30–39), TTG: 12 ± 2.2 (7–18), TFG: 11 ± 19 (9–17).

According to the classification IKDC 2000 30 patients (85%) were

class A and 5 class B (15%). The average of residual differential

laxity was 1.2 mm ± 0.7 (0–4). The length of the graft in the tunnel

was less than 18 mm in all cases (femur or tibia) with minimum

values of 7 mm. Correlated with the absence of residual significativ

laxity (less than 4 mm) these results confirm the working hypothesis.

Conclusions: The results of short graft ACLR allow to obtain

excellent clinical outcomes at 2 years follow-up and suggest that the

biological secondary fixation is mainly in the first millimeters of bone

structure tunnels at the interface between the tendon structures and the

articular surface.

FP43-891

Quadriceps Tendon autograft versus bone-patellar tendon
autograft in anterior cruciate ligament reconstruction—a

systematic review and meta-analysis
Hurley, E. T.*1; Calvo-Gurry, M.1; Withers, D.2; Farrington, S. K.1;

Moran, R.2; Moran, C. J.3

1Sports Surgery Clinic, Royal College of Surgeons in Ireland, Dublin,

Ireland; 2Sports Surgery Clinic, Dublin, Ireland; 3Sports Surgery

Clinic, Trinity College Dublin, Dublin, Ireland

Objectives: Quadriceps tendon autograft (QT) is a recognised graft

option for anterior cruciate ligament (ACL) reconstruction but its use

to date has been mostly reserved for the revision setting. Recently

there has been increased interest in the use of QT for primary ACL

reconstruction. The purpose of this study is to systematically review

the current evidence to ascertain if the quadriceps-tendon autograft is

a viable option in anterior cruciate ligament reconstruction and it’s

results compared to bone-patellar tendon-bone autograft (BPTB). Our

hypothesis was that the current literature would support the use of QT

as an alternative to BPTB in ACL reconstruction.

Methods: Two independent reviewers performed the literature search

of Medline, EMBASE and the Cochrane Libraries based on the

PRISMA guidelines, with a senior author arbitrating any discrepan-

cies. Cohort studies comparing QT with BPTB were included.

Clinical outcomes were compared, with all statistical analysis per-

formed using Review Manager Version 5.3, and a p-value\0.05 was

considered statistically significant.

Results: Six clinical trials were identified with 1092 patients. The

baseline demographics of the cohorts were equivocal. QT had lower

rates of anterior knee pain (7.1% vs 36.1%, p \ 0.00001) and

numbness (1.8% vs 47.9%, p\ 0.00001) compared to BPTB. Knee

stability was similar between both groups, with no difference in the

Lachman test (5.3% vs 3.5%, p = 0.31), the pivot shift test (5.5% vs

5.8%, p = 0.53), or KT athrometer[ 3 cm (20.2% vs 22.2%, p =

0.77). There was also no difference in re-rupture rate (2.1% vs 3.6%,

p = 0.35) or IKDC score (86.6 vs 86.7, p = 0.40).

Conclusions: The current literature suggests QT is a viable option in

ACL reconstruction, with published literature showing comparable

knee stability, functional outcomes, and re-rupture rates compared to

BPTB. QT was also shown to have a lower incidence of anterior knee

pain, which may be advantageous in certain patient populations.

FP43-1106
Comparison of clinical and kinematic outcomes following

anatomic single- vs. double-bundle ACL reconstruction:
a randomized clinical trial
Irrgang, J.*1; Tashman, S.2; Moore- Patterson, Charity1;

Musahl, V.3; West, Robin4; Oostdyk, Alicia5; Galvin, B.5; Fu, F.6

1Department of Physical Therapy, University of Pittsburgh,

Pittsburgh, PA, United States; 2Department of Orthopaedic Surgery,

University of Texas at Houston, Houston, TX, United States;
3Department of Orthopaedic Surgery, UPMC Center for Sports

Medicine, Pittsburgh, PA, United States; 4Inova Medical Group,

Orthopaedics and Sports Medicine, Fairfax, VA, United States;
5UPMC Center for Sports Medicine, Pittsburgh, PA, United States;
6University of Pittsburgh, Orthopaedic Surgery, Pittsburgh, United

States

Objectives: The purpose of this double-blind randomized trial was to

compare clinical and kinematic outcomes of anatomic single bundle

(SB) to anatomic double bundle (DB) ACL reconstruction (ACLR).

Methods: Individuals between 14 and 50 years of age participating in

at least 100 h of Level 1 or 2 sports activities that presented within 12

months of ACL injury were recruited to participate in this study. If the

ACL insertion sites were between 14 and 18 mm, the subject was

randomized to undergo anatomic SB or DB ACLR with a 10 mm

quadriceps tendon autograft harvested with a patellar bone block. For

DB ACLR, the graft was split into to two arms and passed through

two anatomically placed tibial tunnels. Clinical outcomes, including

the IKDC Subjective Knee Form (IKDC-SKF) and 30 pound (lb.) KT-

1000 side to side difference and pivot shift tests were collected at 3, 6,

12 and 24-month follow-up. Dynamic stereo x-ray (DSX) was utilized

to collect the kinematic outcomes 6 and 24 months after surgery while

subjects performed downhill running on a treadmill (3.0 m/s, 10�
slope, 150 images/s) and level walking (1.3 m/s, 100 images/s).

Subject specific bone models were generated from computed

tomography images and matched to the biplane radiographs to

determine tibiofemoral kinematics. The primary kinematic outcome

variables included the injured to contralateral knee differences in peak

knee adduction (ADD), external rotation (ER) and anterior tibial

translation (ATT) during heel-strike to mid-stance. Three trials were

collected for each limb and each task, and averaged for analysis.

Results: Fifty-seven subjects were randomized (29 DB) and two-year

clinical outcome data were collected from 51 (89.5%) and kinematic

data were collected from 46 (80.7%). At 24-month follow-up there
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were no differences between the DB and SB groups for the IKDC-

SKF (89.4 ± 10.3 vs. 90.2 ± 11.1, p = 0.79), 30 lb. KT-1000 (0.5 mm

± 1.3 vs. 0.6 mm ± 1.6, p = 0.80) or proportion of normal pivot shift

tests (92.6% vs. 95.8%, p = 0.48). There were no significant differ-

ences between DB and SB ACLR for any of the primary kinematic

variables during walking or downhill running. At the 24-month fol-

low-up during downhill running, the injured to contralateral knee

differences for DB and SB ACLR were - 0.2 � ± 1.1 vs - 0.2� ± 1.2

(p = 0.71), - 1.6� ± 4.0 vs - 0.2� ± 3.1 (p = 0.20) and 0.6 mm ± 2.6

vs 2.0 mm ± 2.8 (p = 0.13) for peak knee ADD, ER and ATT

respectively. Three subjects (2 SB’s, 5.9% of total) suffered a graft

rupture and 5 individuals (4 SB’s, 9.8% of total) had a subsequent

meniscus injury.

Conclusions: With the available sample size, we were unable to

demonstrate significant differences in clinical or kinematic outcomes

between anatomic SB and DB ACLR when performed with a

quadriceps tendon autograft with a bone block in individuals with

ACL insertion sites that range from 14 to 18 mm.

FP43-1175

Outcomes of anterior cruciate ligament reconstruction in females
using hamstring versus patellar-tendon-bone grafts: a systematic

review and meta-analysis
Tan, Si Heng Sharon*1; Lau, B. P. H.1; Krishna, L.1

1National University Hospital Sports Centre, Singapore, Singapore

Objectives: Some studies reported inferior outcomes with increased

anterior-posterior laxity, increased re-ruptures rates and decreased

return to sports in female anterior cruciate ligament reconstruction

(ACL) with hamstring grafts as compared to patellar-tendon-bone

grafts. However, these results are controversial, and there exist other

studies that have reported no differences with either graft.

The purpose of the review is to investigate the outcomes of female

ACL reconstructions after hamstring versus patellar- tendon-bone

grafts.

Methods: The review was conducted using the Preferred Reporting

Items for Systematic Reviews and Meta-Analyses (PRISMA) guide-

lines. All original randomised controlled trials and prospective cohort

studies that compared clinical outcomes after ACL reconstruction in

female patients using hamstring versus patellar-tendon-bone grafts

were included.

Results: Thirteen publications were included. No significant differ-

ences were noted between hamstring and patellar- tendon-bone grafts

for all outcomes.

The relative risk (RR) and standardized mean difference (SMD) were

insignificant for all outcomes pooled. These include Lachman’s test

(RR 1.42; 95% CI: 0.63–3.20), pivot shift test (RR 1.39; 95% CI:

0.85–2.27), instrumented laxity (SMD 0.22; 95% CI: - 0.17–0.62),

International Knee Documentation Committee (IKDC) objective knee

score (RR 1.14; 95% CI: 0.87–1.47), extension deficits (RR 0.64;

95% CI: 0.30–1.35), graft rupture or failure (RR 1.22; 95% CI:

0.53–2.81), revision surgeries (RR 1.06; 95% CI: 0.83–1.36),

Lysholm score (SMD - 0.35; 95% CI: - 1.32–0.62) and anterior

knee pain (RR 0.89; 95% CI: 0.63–1.26).

The other outcomes unable to be pooled were also insignificant in

most studies. These include anterior drawer test, flexion deficit,

quadriceps and hamstring strength, single leg hop test, IKDC sub-

jective knee score, Noyes score, Single Assessment Numeric

Evaluation (SANE) score, Tegner score, Cincinnati sports activity

scale and return to sports.

Conclusions: This represents the first conclusive study that investi-

gated the outcomes of ACL reconstructions in females following

hamstring versus patellar-tendon-bone grafts. Females showed com-

parable results in all outcomes regardless of graft used. These

included anterior-posterior laxity parameters, objective knee scores,

neuromuscular testing, graft rupture or revision rates, subjective knee

scores, sports and activity level, and anterior knee pain. Collectively,

these suggest that either hamstring or patellar-tendon-bone grafts

could be used for ACL reconstruction in females.

FP43-1943

ACL reconstruction with the BPTB graft
with and without a ligament augmentation device: a 25-year

follow-up of a prospective randomized controlled trial
Elveos, Marlene*1; Drogset, J. O.1; Engebretsen, L.2; Brønn, R.3;

Lundemo, T. O.4; Gifstad, Tone 4

1NTNU, Department of neuromedicine and Movement Science,

Trondheim, Norway; 2Department of orthopaedics, Oslo University

Hospital, Oslo, Norway; 3Aleris radiography Trondheim, Trondheim,

Norway; 4St Olavs hospital, Department of orthopaedics, Trondheim,

Norway

Objectives: To compare the 25-year follow-up results after ACL

reconstruction with bone-patellar tendon-bone (BPTB) graft with or

without the Kennedy LAD.

Methods: In this prospective randomized controlled trial, a total of

100 patients undergoing ACL reconstruction between 1991 and 1993

were randomized into two groups; reconstruction with BPTB graft

(BPTB group) or BPTB graft with the Kennedy LAD (LAD group).

There were 51 patients in the BPTB group and 49 patients in the LAD

group. The current 25- year follow-up evaluation included clinical

knee examination, various patient reported outcomes and assessment

of radiological osteoarthritis (OA) according to the Ahlbäck classi-

fication. Additional outcomes were number of patients with reruptures

and knee arthroplasties. The Mann Whitney U-test, the Pearson chi

square test and the Fishers exact test were used to conduct our sta-

tistical analysis. Differences were considered statistically significant

when P\ 0.05.

Results: A total of 93 patients (93%) were available for follow-up

evaluation; 48 patients in the BPTB group and 45 patients in the LAD

group. The majority of the patients had a negative or 1? Lachman

and Pivot shift result. Mean Lysholm functional score was 85 for the

BPTB group and 83 for the LAD group. All of the mean Knee Injury

and Osteoarthritis Outcome Score (KOOS) subscores were above 70,

with the best results for Pain, Symptoms and Activities of Daily

Living (ADL). There were no statistically significant differences

between the groups regarding any of these outcomes, the Tegner

activity scale, radiological assessments of OA or number of ACL

reruptures. There was, however, a significant difference in the mean

side-to-side difference with the KT-1000 arthrometer between the two

groups in favor of the LAD group (P = 0.021). Signs of radiographical

OA was detected in all patients and severe radiographical OA, defined

as Ahlb äck III, IV or V, was detected in 32% of the patients in the

BPTB group and 21% of the patients in the LAD group (P = 0.37).

One patient in the BPTB group and six in the LAD group had

undergone knee arthroplasty (P = 0.054).

Conclusions: In the present study, patients with BPTB graft with or

without LAD show good clinical and subjective outcomes 25 years

after ACL reconstruction. All patients in both groups had signs of

radiological OA. Less than one-third of the patients in both groups

had severe radiological OA. There was a tendency towards more knee

arthroplasties in the LAD group compared with the BPTB group.

ACL oucomes II
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FP44-460
Clinical outcomes after ACL reconstruction with free quadriceps

tendon autograft versus hamstring tendons autograft
Todor, A.*1; Nistor, D.1; Bota, N.-C.1; Caterev, S.1

1Iuliu Hatieganu University of Medicine and Pharmacy, Cluj,

Romania

Objectives: The aim of this study was to compare the clinical results

between patients with anatomic single bundle ACL reconstruction

with a free quadriceps autograft and patients with a 4-strand ham-

string autograft more than 2 years after the operation.

Methods: This was a retrospective study which included patients with
ACL reconstruction with a hamstring or with a free quadriceps

autograft operated between January 2013 and December 2014 in our

institution. The inclusion criteria were: patients with ACL recon-

struction, with an anatomical single bundle technique either with a

free quadriceps tendon (QT) autograft or a quadrupled hamstrings

tendon (HT) autograft with the same fixation technique. The exclu-

sion criteria were: associated cartilage lesions Outerbridge III or IV,

meniscal tears treated by resection or repair, prior surgeries on the

affected or the contralateral knee and multi-ligamentous tears. Clin-

ical examination consisted of documentation of range of motion

(ROM), instrumented Lachman testing, manual pivot shift testing and

evaluation of quadriceps muscle atrophy. The evaluation forms used

were the modified Cincinnati score, Lysholm knee scoring scale and

SF-36 Health Survey. To determine the normality of the distribution

of each variable the Shapiro-Wilk test was used. The Student t-test for

independent sample was applied when comparing normal distributed

continuous data. For non-normally distributed or ordinal variables, the

Mann- Whitney U test was used and reported as median and Q1 and

Q3 quartiles. A Pearson Chi- square test or Fisher exact test were

performed to compare dichotomous data, and are reported as fre-

quency and percentage. Statistical significance was established at

p\ 0.05 with with 95% confidence intervals.

Results: After applying the inclusion/exclusion criteria, a total of 82

patients were identified and 72 (87.8 %) presented to the hospital for

follow-up. There were 39 patients with quadriceps graft and 33

patients with hamstrings. KT-1000 measurements showed a mean

side-to-side difference of 1 mm (0;2) for the QT group and of 1 mm

(0;1) for the HT group, with no statistically significant difference

between groups (p = 0.326). The mean postoperative Lysholm score

was 89.20 ± 9.97 for the QT group and 91.33 ± 6.65 for the HT

group, again with no statistically significant difference between

groups (p = 0.299). The only difference between groups, with a sta-

tistical significance was, the side-to-side thigh diameter difference.

The operated limb had a thinner thigh with a mean 0.43 ± 1.68 cm in

the QT group and a mean 1.33 ± 1.65 cm in the HT group (p = 0.026)

Conclusions: In conclusion, similar clinical results, in terms of sta-

bility and subjective measures, can be obtained after ACL

reconstruction both with a free quadriceps and a 4-strand hamstring

tendons autograft. In our study, there were no statistically significant

differences related to instrumented laxity testing, Lysholm, modified

Cincinnati, SF-36 scores and ROM between groups.

FP44-554

Prospective comparative study of clinical, arthroscopic,
and radiologic results between the transportal and outside-in

techniques for double-bundle anatomic anterior cruciate ligament
reconstruction
Kim, J. G.*1; Kang, S. H.2; Kim, J. H.2; Lim, C. O.1; Wang, J. H.2

1Korea University Ansan Hospital, Ansan, Korea, Republic of (South

Korea); 2Samsung Medical Center, Sungkyunkwan Univ. School of

Medicine, Seoul, Korea, Republic of (South Korea)

Objectives: Although the femoral tunnel geometries were different

between the outside-in (OI) technique and the transportal (TP)

technique after anatomic anterior cruciate ligament (ACL) recon-

struction in many previous imaging studies, it is not known whether

clinical results differ between the two techniques. We aimed to

compare clinical results, second-look arthroscopic findings, and

magnetic resonance imaging (MRI) findings between the TP and OI

techniques in anatomic double-bundle (DB) ACL reconstruction.

Methods: From November 2010 to March 2013, 128 cases were

enrolled in this study and were randomly assigned to either the TP

group (64 cases) or the OI group (64 cases), and anatomic DB ACL

reconstructions were performed. At the minimum 2-year follow-up

(34.9 ± 10.9 months), 111 patients (86.7%) were evaluated with

multiple clinical scores, stability tests, and complication rates.

Ninety-three knees (72.6%) were evaluated for graft continuity, ten-

sion, and synovialization by using second-look arthroscopy. Seventy-

eight knees (60.9%) were evaluated on MRI for graft continuity,

femoral graft tunnel healing, and graft signal/noise quotient (SNQ).

Results: The ratio of grade A and B on the functional test of the

objective IKDC score was significantly larger for the OI group than

the TP group (P = .005). However, the two groups did not differ

significantly with regards to the other subgroup of IKDC objective

score, Lachman test, pivot shift test, KT-2000 arthrometer results,

Tegner activity scale, and IKDC subjective score preoperatively or at

the final follow-up (all P[ 0.05). During the follow-up period, re-

rupture of the graft occurred in 10 cases and infection occurred in 1

case (P = 0.50). Complications related to suspensory fixation devices

occurred in 9 cases (P = 0.52). The second-look arthroscopic findings

were not significantly different between the two groups in either

bundle in terms of graft continuity, tension, and synovialization (P[
0.05). In the TP group, 27 cases (61.4%) showed no tear, and in the OI

group, 31 cases (63.3%) showed no tear in both the AM and PL grafts.

In addition, MRI findings did not differ significantly between the two

groups in terms of graft continuity, femoral tunnel graft healing (P

[ 0.05). Although the mean SNQ values for the ACL graft were

consistently higher for the OI group than the TP group in both the AM

and PL grafts, these differences were not statistically significant (P[
0.05).

Conclusions: With the exception of the functional test of IKDC

objective score, clinical results did not differ significantly over a

minimum 2-year follow-up between the TP and OI techniques in

anatomic DB ACL reconstruction. In addition, second-look arthro-

scopic findings and MRI findings did not differ between the two

techniques, either, although femoral tunnel geometry was signifi-

cantly different between the TP and OI techniques.

FP44-755
Allograft augmentation of hamstring autografts increases

the failure rate after anterior cruciate ligament reconstruction:
a systematic review and meta-analysis
Chang, M. J.*1; Kang, S.-B.1; Shin, J. Y.1; Kim, H.1; Oh, J. B.1;

Kim, Su Jin1; Choi, Su Hee1; Chang, C. B.1

1SNU-SMG Boramae Medical Center, Seoul National University

College of Medicine, Seoul, Korea, Republic of (South Korea)

Objectives: Hybrid grafts featuring the use of allografts to increase

graft size have been used as one of solutions for the problem related to

small-diameter hamstring autografts during anterior cruciate ligament

(ACL) reconstruction. However, the outcomes of such grafts remain

controversial. The purpose of this systematic review is to determine

whether hamstring autografts and hybrid grafts differed in terms of

failure rates and functional outcomes after ACL reconstruction.

Methods: A systematic review and meta-analysis was performed by

searching PubMed, the Cochrane Library, and EMBASE to identify

prospective or retrospective studies (evidence levels 1, 2, or 3)

comparing the failure rates and functional outcomes of autografts and

hybrid grafts. Patients were evaluated based on failure rates and
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patient-reported outcome scores (International Knee Documentation

Committee [IKDC], Lysholm, Tegner activity scale scores and visual

analog scale [VAS] pain scores).

Results: Five relevant studies including 310 patients were identified;

179 patients used autografts, and 131 used hybrid grafts. Four studies

were retrospective, and one was a prospective randomized controlled

trial. In terms of graft failure, four studies reported data on 247

patients (147 autografts and 100 hybrid grafts); hybrid grafts were

associated with a higher failure rate than autografts. However, there

was no significant difference in functional outcomes between the

autograft and hybrid graft groups.

Conclusions: ACL reconstructions using hybrid grafts were associ-

ated with higher failure rates than reconstructions employing

hamstring autografts. However, definitive conclusions cannot be

drawn based on the existing evidence. A large, randomized controlled

trial comparing soft tissue autografts and hybrid grafts for ACL

reconstruction is needed.

FP44-853
Low return rates in athletes who choose acl surgery to enable

return to sport
Pedersen, Marie*1; Risberg, May Arna1; Snyder-Mackler, Lynn2;

Grindem, Hege 1

1Norwegian Research Center for Active Rehabilitation, Norwegian

School of Sport Sciences, Oslo, Norway; 2Department of Physical

Therapy, University of Delaware, Newark, DE, United States

Objectives: Intent to return to pivoting sports (handball, soccer,

basketball and floorball) is the main reason for choosing anterior

cruciate ligament reconstruction (ACLR) after acute ACL rupture in

young athletes. The return rate for those who undergo ACLR

specifically because they intend to return is not known. Therefore, the

aim of this study was to investigate participation in pivoting sports at

1, 2 and 5 years postoperatively in a patient group who chose to

undergo ACLR because of their intention to return to pivoting sports.

A secondary objective was to assess the relationship between self-

reported knee function and return to pivoting sports.

Methods: Sixty patients (55% women, median age 23 years [min-

max: 14–39]) from a prospective cohort study were consecutively

included in this study. The participants stated their intention to return

to pivoting sports as the main reason for undergoing ACLR. Partic-

ipants did not have major concomitant injuries and participated in

nonprofessional competitive pivoting sports at least 2 times/week

prior to injury. Reconstruction was conducted with bone-patellar

tendon-bone autograft (38%) and hamstring autograft (62%). One

third had additional surgery on the medial or lateral meniscus. Par-

ticipation in pivoting sports and International Knee Documentation

Committee Subjective Knee Form (IKDC 2000) scores were recorded

1, 2 and 5 years after ACLR. The relationship between participation

in pivoting sports and IKDC 2000 was assessed with linear regression

analysis at all three time-points.

Results: The follow-up rate was 92–97% at the different time-points.

At 1, 2 and 5 years postoperatively, 29 of 58 (50%), 30 of 55 (55%)

and 15 of 55 (27%) were active in pivoting sports, respectively.

Among those who participated in pivoting sports 1 year after ACLR,

29% had quit pivoting sports 2 years after ACLR. Only 13% partic-

ipated in pivoting sports at all three follow-ups. Participation in

pivoting sports was associated with higher IKDC 2000-scores both

one (b = 11.9;95% CI:4.4–19.3) and 2 years (b = 9.9;95%

CI:2.3–17.4) after ACLR.

Conclusions: Patients who consider undergoing ACLR based on their

intention to return to pivoting sports should be informed that the

probability of participating in these kind of sports is 50, 55 and 27%

1, 2 and 5 years after ACLR respectively. Only 13% sustained par-

ticipation in pivoting sports for a longer period of time after ACLR.

Return to pivoting sports is significantly associated with better self-

reported knee function 1 and 2 years postoperatively. Therefore,

rehabilitation should continue until knee function is normalized in

ACLR patients who intend to return to pivoting sports.

FP44-1003

Is the Pivot-shift reduced after anterior cruciate ligament
reconstruction? In-vivo multicenters study
Zaffagnini, S.*1; Signorelli, Cecilia2; Grassi, A.2; Samuelsson, K.3;

Kuroda, R.4; Karlsson, J.3; Musahl, V.5; the PIVOT Study Group 6

1Istituto Ortopedico Rizzoli, University of Bologna, II Orthopaedic

and Traumatologic Clinic, Bologna, Italy; 2Istituto Ortopedico

Rizzoli, Laboratorio di Biomeccanica e Innovazione Tecnologica,

Bologna, Italy; 3Sahlgrenska University Hospital, Gothenburg

University, Mölndal, Sweden; 4Kobe University Graduate School of

Medicine, Department of Orthopaedic Surgery, Kobe, Japan;
5Department of Orthopaedic Surgery, UPMC Center for Sports

Medicine, Pittsburgh, PA, United States; 6University of Pittsburgh,

Orthopaedic Surgery, Pittsburgh, United States

Objectives: To determine if the anatomical single-bundle (SB)

anterior cruciate ligament (ACL) reconstruction is able to restore

dynamic knee laxity comparing the postoperative laxity of the

involved joint to the intact contralateral knee joint. It was hypothe-

sized that a simple inertial sensors device and an image analysis

device to evaluate acceleration and translation of the lateral tibial

compartment would be able to underline a significant laxity reduction

achieved after the anatomical SB ACL reconstruction.

Methods: An international, multicenter prospective cohort study has

been conducted.

Data of 89 patients undergoing anatomic single-bundle anterior cru-

ciate ligament (ACL) reconstruction at four international centers

analyzed both pre- and post-operatively during pivot shift (PS) test

are presented in this study. All patients underwent anatomical single-

bundle ACL reconstruction performed with autologous double

semitendinosus/double gracilis hamstring graft. Two different devices

were used to quantify knee rotatory laxity during PS test. To optimize

the standardization of the manoeuvre an instructional video repro-

ducing the PS was shown to all the surgeons involved in the study

before starting with the acquisitions. An inertial sensor and an image

analysis measured the tibial acceleration and the lateral tibial com-

partment displacement, respectively. The PS test was performed

preoperatively with the patient under general or spinal anaesthesia.

The PS test was then repeated postoperatively immediately after the

surgery with the patient still under anaesthesia. During both the

occasions the acquisitions were performed, by an expert orthopaedic

surgeon, on the involved as well as on the contralateral joint in order

to define the side-to-side laxity difference. Reduction of both tibial

acceleration and translation after surgery and side-to-side difference

were evaluated using Wilcoxon Signed Rank Test. Significance was

set at P\ 0.05.

Results: Postoperative side-to-side difference resulted significantly

lower compared to the preoperative side-to-side difference in terms of

dynamic laxity during PS test acquired by the two devices.

Both the devices detected a lower dynamic laxity value of the

involved joint when compared with the contralateral (inertial sensors:

(2.99 ± 1.10) m/s2contralateral knee, (2.45 ± 0.89) m/s2involved

knee P\ 0.01; Image based system: (1.09 ± 0.92) mm (0.99 ± 0.83)

mm P = 0.38) .

Conclusions: The main finding of this study was that the dynamic

laxity of the knee following SB anatomic hamstring ACL recon-

struction was efficiently controlled.

A significantly reduction of the side-to-side laxity difference between

preoperative-to-postoperative acquisition was detected by the two

devices used for the quantitative assessment of the PS test at time-
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zero after surgery. Future research may better elucidate the persis-

tence of the dynamic laxity reduction at a longer time of follow-up

after surgery.

FP44-1231

Return to pivoting sports after ACL reconstruction in a 25-year
perspective
Lindanger, Line*1; Inderhaug, E.2; Solheim, E.3; Mølster, A. O.4;

Strand, T.5

1Haraldsplass Deaconess Hospital, Surgical Departement, Bergen,

Norway; 2Haraldsplass Deaconess Hospital, Surgical Departement,

Bones, Norway; 3Haraldsplass Deaconess Hospital, Surgical

Department, Bergen, Norway; 4University of Bergen, Voss, Norway;
5Orthopeadic Clinic, Helse Vest, Bergen, Norway

Objectives: Rupture of anterior cruciate ligament (ACL) is a com-

mon injury among athletes and may have impact on further sports

participation. The aim of this study was to examine the level and

duration of sports participation after surgery, causes of non-return and

long-term consequences of return to pivoting sports.

Methods: Primary ACL-reconstructions (BPTB, n = 268) performed

from 1987 to 1994 in patients active in soccer, team handball or

basketball were selected from a single centre quality database of

prospectivelly and systematically data. A long-term median 25-year

(range 22–30) evaluation was performed by a questionnaire focusing

on level and duration of sport activity, new injuries in the same or

opposite knee, revision surgery and knee arthroplasty.

Results: Of the eligible patients, 91% answered the questionnaire (n =

244, 51% men). Median age at surgery was 24 years (range 14–47).

During the study period, 39 patients sustained a new ACL injury in

the contralateral knee; 22 had the primary ACL surgery revised; and

11 underwent knee replacement. Both the level of sports participation

before injury and the time passed from injury to reconstruction

influenced return to sports. Thus, 92 % of elite players, mostly

reconstructed early (median 2 months) after injury, returned to their

primary sports at elite or high level, and remained active for 6.5 years

(median). Among players returning to elite or high level, 25% suf-

fered a contralateral ACL injury, 12% underwent revision ACL

surgery, while none underwent knee replacement. Regardless of level

of sports participation before injury, 16% reconstructed within 24

months after injury never returned to pivoting sports. In this group

18% had undergone revision surgery on follow-up, none had con-

tralateral injuries or knee replacement. In the group reconstructed[
24 months after injury there was a significantly increased risk of knee

replacement (RR 6,856, p-value 0.008).

Conclusions: Elite and high level players having undergone ACL

reconstruction had a good chance of returning to the same level, and

had increased risk of contralateral ACL injury. There is a trend

towards higher risk of surgical revisions in the group not returning to

sports, which may be due to early recurrence of instability. Twenty-

five years after the ACL reconstruction, 4.5% of the complete cohort

have undergone knee replacement surgery, significantly more so in

the group where reconstruction was performed later then 2 years after

the ACL injury.

FP44-1585
Expectations for return to preinjury level sport

before and after anterior cruciate ligament reconstruction
surgery
Webster, Kate*1; Feller, J.2

1La Trobe University, Bundoora, Australia; 2Orthosport Victoria, La

Trobe University, Melbourne, Australia

Objectives: The expectations athletes have regarding returning to

their preinjury level of sport before they undergo anterior cruciate

ligament (ACL) reconstruction surgery can influence their motivation

to achieve their desired sporting goals following surgery. Expecta-

tions that are too high and are unmet can lead to postoperative

dissatisfaction. Therefore, an understanding of what athletes expect to

achieve before surgery and whether these expectations change fol-

lowing surgery is important for providing them with appropriate

preoperative advice and facilitating an optimal outcome. The purpose

of this study was to investigate return to sport expectations prior to

and after ACL reconstruction (ACLR) surgery and determine factors

associated with changed expectations.

Methods: The study cohort consisted of 680 eligible patients (439

male, 241 female) who described their sport participation as frequent

or high level competitive. Preoperative return to sport expectations

were assessed prospectively. Primary ACLR was performed in 591

patients (81 had prior contralateral ACLR) and revision ACLR in 89

patients. At 12 months post-surgery, return to preinjury sport status

was assessed along with the patient’s current sport expectations. The

proportion of patients who expected to return to their preinjury level

of sport was determined along with actual return rates. Logistic

regression was performed to determine factors associated with the

decision to cease sport participation in patients who had expected to

be able to return to their preinjury level of sport.

Results: Overall 84% of patients expected to be able to return to their

preinjury level of sport. Expectations were significantly higher for

patients about to undergo their first ACLR, where 88% expected to

return, than for those about to undergo bilateral or revision surgery

(78 and 63% expected to return respectively; p = 0.02, p\ 0.001). At

12 months post- surgery, only 25% of patients who expected to return

to their preinjury level of sport had actually returned, and 15% of

patients had decided to give up sport. In the regression models, being

female (p = 0.02) and having had multiple ACL reconstructions

(p\ 0.001) were factors significantly associated with the decision to

give up sport participation. Age, and preinjury sport frequency and

Marx activity scores were not associated with changed expectations.

Conclusions: Patients have high expectations for returning to their

preinjury level of sport at the time of undergoing an initial ACLR.

Expectations are lower for those with multiple ACL injuries. Females

and patients with multiple ACL injuries are more likely to change

their expectations and cease sport participation. These data can be

used to provide patients with realistic return to sport expectations in

the first postoperative year and highlight the challenge for patients

who aim to return from multiple ACL injuries.

FP44-1841

Midbundle femoral positioning in single bundle ACL
reconstruction increases graft failure compared to standard

anatomic reconstruction
Mumith, A.*1; Khakha, R.2; Yasen, S.1; Risebury, M.1; Wilson, A.3

1Basingstoke and North Hampshire Hospital, Basingstoke, United

Kingdom; 2Basingstoke and North Hampshire Hospitals, Basingstoke,

United Kingdom; 3Basingstoke and North Hampshire Hospital,

Basingstoke, UK, Basingstoke, United Kingdom

Objectives: Traditional techniques for ACL reconstruction (ACLR)

often yield non-anatomical graft placement. Such positioning fails to

control rotational laxity and can result in a persistent pivot glide

postoperatively. This has driven a move towards anatomic recon-

struction. Some authors advocate placing the femoral tunnel in the

midbundle position (MB), whilst others suggest a point within the

footprint of the anteromedial bundle fibres (AM). At our institution

both techniques have been utilised reflecting trends in surgical prac-

tice at the time.
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Methods: Our local prospectively maintained database was interro-

gated. All primary ACLRs performed using the single- bundle

TransLateral all-inside technique were included. This involves a

quadrupled hamstring graft secured with two adjustable loop sus-

pensory fixation devices. A minimum follow-up of 24 months was set.

The failure rate of the MB and AM cohorts was compared as the

primary outcome with secondary outcomes including a comparison of

KOOS, Lysholm and Tegner scores between the groups.

Results: 279 consecutive primary ACL reconstructions of which

40.5% were performed using MB positioning are included in the

study. 72.8% in the study were male. No difference in age (MB 27,

22–38 Vs AM 33, 24–45) was observed between the groups with an

overall follow-up of 50.1 months. One or more additional procedures

were performed in 172 (62%). A significant difference in graft failure

was observed between the groups (MB 8 Vs AM 3, p = 0.032) with a

15 (4–23) month median time to failure. Logical regression reveals

significantly increased risk of failure with MB positioning (OR 4.14,

95% CI 1.07–15.6, p = 0.039). All but one rupture occurred following

discrete episodes of trauma; one was an incidental finding at arthro-

scopy for a subsequent meniscal tear. No difference in KOOS,

Lysholm and Tegner scores were observed between the groups at 6

months, 1, 2 and 3 years post operatively.

Conclusions: Data from this case series suggests that positioning the

femoral tunnel within the footprint of the AM bundle may reduce the

risk of rupture without compromising knee function when performing

anatomic single-bundle ACL reconstruction.

ACL outcomes III

FP45-447
Progression of the ACL-RSI psychological score for return

to sports following anterior cruciate ligament reconstruction.
Prospective study in 681 athletes after 2 years of follow-up
Gerometta, A.*1; Klouche, Shahnaz2; Sadeqi, M.1; Bohu, Y.3;

Herman, Serge1; Lefevre, N.1

1Clinique du Sport Paris, Institut de l’Appareil Locomoteur Nollet,

Paris, France; 2Clinique du Sport, Institut de l’Appareil Locomoteur

Nollet, Paris, France; 3Clinique du Sport Paris, Institut de l’Appareil

Locomoteur Nollet, Paris, France

Objectives: The return to sports following anterior cruciate ligament

(ACL) reconstruction requires optimal physical and psychological

recovery. The ACL-RSI (Anterior Cruciate Ligament-Return-to-Sport

after Injury) score is the primary tool for overall evaluation of the

psychological dimension of recovery. The main goal of this study was

to analyze the postoperative progression of the ACL-RSI score. The

secondary goal was to identify the factors associated with return-to-

sport.

Methods: A prospective single center cohort study was begun in 2012

including all the patients operated for cruciate ligament tears of the

knee by four senior surgeons. A retrospective analysis of prospective

data included athletes over 16 years of age, all sports and levels

combined, operated between 2012 and 2015 for isolated ACL

reconstruction and who responded to all questionnaires at 2-year

follow-up. All protocols were standardized. The main judgment cri-

terion was the ACL-RSI score evaluated preoperatively and at the

4-month, 6-month, 1-year and 2-year postoperative follow-up. The

secondary judgment criteria were the return to sports (running and the

usual sport) and the different functional scores (subjective IKDC,

KOOS and Lyshom scores). The optimal threshold value of the ACL-

RSI was determined with the ROC curve. Multivariate analysis was

performed by logistic regression to identify other factors associated

with the return to the usual sport 2 years after surgery.

Results: 681 patients were included, 467 men and 214 women, mean

age 30.2 ± 9.5 years old. 298 (43.8%) patients were professional or

competitive athletes. Most patients practiced pivot-contact sports

(63.7%). During follow-up the ACL-RSI score significantly improved

(p\ 0.00001): 41.3 ± 25.4 (preoperative), 55.1 ± 21.3 (4 months),

58.3 ± 22.3 (6-month), 64.7 ± 24.2 (1-year), 65.2 ± 25.3 (2-year). At

2 years of follow-up, 74.9% of patients had returned to running and

58.4% to their usual sport. The ACL-RSI score was significantly

higher in those who had returned to sports (p\ 0.00001) and in

patients who returned to a higher or the same level of play (81.6 ±

16.1 vs 53.2 ± 24.1, p\0.00001). The optimal threshold value of the

ACL-RSI score at 2 years was 65% (sensitivity = 75.1%, specificity =

68.5%, percentage of well classified patients = 72.4%). Multivariate

analysis showed that the predictive factors of returning to the usual

sport at 2 years was primary reconstruction (OR = 2.2), professional

or competitive level of play (OR = 2.7), an ACL-RSI score at 6

months[ 60% (OR = 3.1) and the absence of complications during

follow-up (OR = 2.5).

Conclusions: Following ACL reconstruction, the psychological

ACL-RSI score improves regularly during follow-up and is strongly

and significantly associated with the return to sports. Patients with a

high level of sports, surgery for primary reconstruction, an absence of

postoperative complications and an ACL-RSI score at 6-month of

more that 60%, have a significantly higher chance of returning to their

usual sport at 2-year follow-up.

FP45-614

Patients with both PL femoral tunnels in anatomical locations

showed poorer graft maturation after double bundle ACLR 5
years postoperatively
Fukuda, H.*1; Tsuchiya, A.1; Asai, S.1; Takahashi, K.1

1FUNABASHI ORTHOPAEDICS HOSPITAL, FUNABASHI, Japan

Objectives: MRI graft signal intensity (SI) is a useful tool to evaluate

graft maturation process in a noninvasive manner after ACL recon-

struction (ACLR). In double bundle (DB) ACLR, some reports

concluded patients with both anteromedial bundle (AMB) and pos-

terolateral bundle (PLB) femoral tunnels in anatomic locations

showed better graft maturation. The purpose of the present study was

to evaluate the relationship between femoral tunnel position, and the

SI changes on MRI in each bundle after DB ACLR using a hamstring

tendon autograft during the first 5 years postoperatively.

Methods: From October 2010 to August 2012, a total of 415 con-

secutive DB ACLR were performed. The inclusion criteria were

primary ACLR; semitendinosus grafts with diameter (AMB[6 mm,

PLB [ 5 mm);a minimum 5-year follow-up; and patients who

underwent MRI at 3, 6, 9 and 12 months, and also 18, 24, 36, 48 and

60 months postoperatively. A total of 40 patients (15 males, 25

females; mean age 26.9 ± 9.2; range 13–42) included in this study.

Femoral tunnel placement was examined by 3D CT at 3weeks post-

operatively, and tunnel location was evaluated using quadrant

method. We divided into two groups:Anatomical group (AG) vs

Nonanatomical group (NG) in each bundle. We evaluated the serial

changes and the difference of SI between AMB and PLB by MRI in

two groups. The MRI was performed on a 1.5-T unit. To quantita-

tively determine the normalized SI of the ACL graft, the signal/noise

quotient (SNQ) of each graft site was calculated using the following

equation: SNQ = (signal of ACL graft—signal of PCL/signal of

background). The MRI images were independently measured in a

blinded fashion by two observers, and the averages were recorded.

Results: There were 30 cases of AMB, and 27 cases of PLB in AG.

On the other hand, there were 10 cases of AMB, and 13 cases of PLB

in NG. Regardless of CT classification, the mean SNQ value of the

AMB continued to increase until 6 months (5.3 ± 1.2) and decrease

gradually and became well established by 1.5 years (3.3 ± 0.5). The
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mean PLB-SNQ continued to increase until 9 months (6.2 ± 1.1) and

decrease gradually and became well established by 2 years (4.1 ± 0.5)

postoperatively. At the final visit, the mean AMB-SNQ is 3.2 ± 0.2 in

AG,3.8 ± 0.3 in NG, and the mean PLB-SNQ is 4.2 ± 0.4 in AG, and

3.7 ± 0.3 in NG. The mean AMB-SNQ in AG was significantly lower

than that in NG. In contrast to AMB, the mean PLB-SNQ in AG was

significantly higher than that in NG.

Conclusions: The SI on MRI of AMB in AG was significantly lower

than in NG, indicating patients with AM femoral tunnels in anatomic

locations showed better graft maturation than patients with tunnels in

the nonanatomical location. On the contrary, PL femoral tunnels in

anatomic femoral location showed substantially poorer maturation at

5 years postoperatively. This study revealed the quite different mat-

uration process in SI on MRI might exist at different rates between

AMB and PLB at midterm follow-up. PLB in anatomic location might

have inferior graft maturity process.

FP45-720
Changes in cross-sectional area of patellar tendon autografts

after the anatomic rectangular tunnel ACL reconstruction
Kinugasa, K.*1; Hamada, M.2; Yonetani, Y.2; Matsuo, T.2;

Tanaka, Y.1; Amano, H.1; Uchida, R.3; Shino, K.4

1Osaka Rosai Hospital, Sakai, Japan; 2Hoshigaoka Medical Center,

Osaka, Japan; 3Seifu Hospital, Dept. of Sports Orthopaedics, Sakai,

Japan; 4Osaka Yukioka Medical University, Osaka, Japan

Objectives: According to our previous studies, the cross-sectional

area (CSA) of the hamstring tendon autografts after the anatomic

triple-bundle anterior cruciate ligament reconstruction (ACLR)

reached the maximum at around 1 year and decreased slightly, then

plateaued at around 3–5 years. (Kinugasa, Hamada, Shino et al.

KSSTA. 2015) However, the change in the CSA of bone-patellar

tendon-bone (BTB) autografts after anatomic ACLR has been little

investigated. The purpose of this study was to evaluate the CSA of

BTB graft after the anatomic rectangular tunnel (ART) BTB ACLR

up to 5 years postoperatively.

Methods: Of 192 patients who had undergone ART BTB ACLR

(Shino K et al. Arthroscopy. 2005, 2008), 91 patients consented to

have postoperative MRI evaluation. There were 57 males and 34

females with a mean age of 27.6 years. Intra-operatively, the CSA of

the graft was directly measured using the custom-made area

micrometer. Postoperatively, 202 oblique axial MRI scans (Group I,

53 scans within 2 months; Group II, 27 scans between 3 and 6

months; Group III, 28 scans between 7 and 12 months; Group IV, 50

scans between 1 and 2 years; Group V, 21 scans between 2 and 3

years; Group VI, 4 scans between 3 and 4 years; Group VII, 18 scans

over 4 years) were obtained. The digital radiology viewing program

(Synapse, Fujifilm, Japan) was used to measure the CSA at the mid-

substance of the graft.

Results: The average CSA of the grafts measured intra-operatively in

Groups I, II, III, IV, V, VI, and VII was 25.9 ± 4.4, 25.7 ± 4.4, 25.3

± 4.5, 25.1 ± 4.2, 25.3 ± 5.4, 30.3 ± 5.5, and 30.7 ± 5.1 mm2. Their

average postoperative CSA was 26.1 ± 4.8, 48.0 ± 8.8, 47.6 ± 11.5,

46.0 ± 10.1, 44.2 ± 9.7, 50.0 ± 4.3, and 49.4 ± 7.5 mm2respectively.

Thus, their mean percent increase in

CSA of Groups I, II, III, IV, V, VI, and VII was 101, 188, 190, 183,

176, 169, and 164% respectively.

Conclusions: This study has demonstrated that the CSA of the BTB

graft increased rapidly by 3 months after ART ACLR, reached the

maximum at around 1 year, and decreased gradually afterwards.

While this change pattern in CSA over time was similar to that of the

hamstring tendon, the increase rate in CSA of BTB graft was greater

than that of hamstring tendon. Surgeons should be aware of this

drastic hypertrophy of the BTB graft after implantation to avoid late

graft impingement to the notch or PCL.

FP45-890
Quadriceps tendon autograft versus hamstring tendon autograft

in anterior cruciate ligament reconstruction—a systematic review
and meta-analysis
Hurley, E. T.*1; Calvo-Gurry, M.1; Withers, D.2; Farrington, S. K.1;

Moran, R.2; Moran, C. J.3

1Sports Surgery Clinic, Royal College of Surgeons in Ireland, Dublin,

Ireland; 2Sports Surgery Clinic, Dublin, Ireland; 3Sports Surgery

Clinic, Trinity College Dublin, Dublin, Ireland

Objectives: The purpose of this study is to systematically review the

current evidence and meta-analyze the results to ascertain if the

quadricep-tendon autograft (QT) is a viable option compared to

hamstring tendon autograft (HT) in anterior cruciate ligament

reconstruction. Our hypothesis was that the current literature would

support the use of QT as an alternative to HT in ACL reconstruction.

Methods: Two independent reviewers performed the literature search

based on the PRISMA guidelines, with a senior author arbitrating any

discrepancies.

MEDLINE, EMBASE and The Cochrane Library databases were

used to perform the search. Cohort studies comparing QT with HT

were included. Level of evidence (LOE) was evaluated using the

Oxford criteria. Clinical outcomes were compared, with all statistical

analysis performed using Review Manager Version 5.3, with a p-value

\ 0.05 being considered statistically significant.

Results: There were 9 studies (LOE I; 1, LOE II; 3, LOE III; 5)

comparing 615 patients with QT to 557 patients with HT, with a mean

follow-up time of 24 months. There were no significant difference

between the cohorts in terms of age, gender, or concomitant cartilage

injuries (p[ 0.05). Compared to HT, QT had similar levels of knee

stability with no difference in the Lachman test (2.5% vs 5.2%, p =

0.25), the pivot shift test (2.4% vs 4.0%, p = 0.22), or KT arthrometer

[3 cm (22.5% vs 31.2%, p = 0.90), but had a lower KT arthrometer

1000 score (1.5 mm vs 2.8 mm, p = 0.04). Functionally, both grafts

had similar functional outcomes in terms of the IKDC score (85.0 vs

82.5, p = 0.49), and Lysholm score (89.7 vs 88.3, p = 0.19). There was

no difference in re-rupture rate (0.8% vs 2.4%, p = 0.35).

Conclusions: The current literature suggests QT is a viable alterna-

tive to HT in ACL reconstruction, with published literature showing

favourable knee stability, functional outcomes, and re-rupture rates

compared to BPTB and HT.

FP45-1281

Clinical and functional outcomes of anterior cruciate ligament
reconstruction using femoral and tibial adjustable suspensory

fixation at a minimum of 2 years follow-up. A prospective study
COLOMBET, P.*1; BOUGUENNEC, N.1

1Clinique du Sport de Bordeaux-Mérignac, MERIGNAC, France

Objectives: During an Anterior Cruciate Ligament Reconstruction

(ACLR), fixation of the graft has to be resistant, to allow healing of

the graft and to provide stable results with time. Endobutton used as a

cortical fixation is the strongest fixation but adjustable loops are

suspected to not have stable results due to lenghtening of the loop.

Our hypothesis was adjustable suspension devices for both femoral

and tibial fixation provide satisfactory clinical and functional out-

comes at 2 years with a failure rate inferior to 5% and without

worsening with time.

Methods: It was a prospective case series. One hundred and four

patients with ACLR using a four-ST graft secured with

adjustable suspensory fixation devices for tibial and femoral fixation

were included between June 2014 and February 2015. We excluded

from the study patients operated for ACL reconstruction failure,

patients with an unstable contralateral knee, young patients with

unfused physes and patients with associated peripheral ligament

injuries. Clinical evaluation was done with subjective and objective
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IKDC and Lysholm scores. A laximetry was used to follow evolution

of the anteroposterior laxity. Patients underwent the same evaluation

before the surgery, at 6 months, 1 and 2 years.

Results: One hundred and one patients were reviewed (97.2%) with

an average follow-up of 26.4 months. We reported 1.9% failures of

the graft and 2.8% of controlateral ruptures. Subjective IKDC score

increased from 60.2 ± 15 to 87.5 ± 10.7 and Lysholm score increased

from 75.2 ± 13.5 to 90.7 ± 9.3 at the last follow-up. At 150 N,

differential laxity decreased from 2.91 ± 2.04 mm to 0.68 ± 1.82 mm

with a significant difference (p\ 0.001). We obtained 54% of

patients very satisfied, 42% satisfied, 3% dissatisfied and 1% very

dissatisfied. Return to work occurred at 2.6 ± 1.5 months and return

to sport at 9.6 ± 4.4 months. Complication rate was 7.1%. When

comparing values at 6 months, 1 year and 2 years, we didn’t find any

significant difference for subjective and objective score or laximetry.

Conclusions: We didn’t find any increase of the differential laxity

with time so we couldn’t confirm lengthening of the adjustable loop.

This study demonstrates that adjustable femoral and tibial endobutton

fixation devices for reconstruction of the ACL provide good results in

more than 95%, without worsening of results with time and less than

3% failure rate at 2 years.

FP45-1512
The effects of time from injury to surgery and meniscal injury

on rotational knee laxity in anterior cruciate ligament-deficient
knees
Nishida, K.*1; Matsushita, T.1; Araki, D.1; Tanaka, T.1; Miyaji, N.1;

Kanzaki, N.1; Hoshino, Y.1; Kuroda, R.1

1Kobe University Graduate School of Medicine, Kobe, Japan

Objectives: The factors affecting knee rotational knee laxity, which

potentially affects outcomes of anterior cruciate ligament (ACL)

reconstruction, has not yet been fully examined. The pivot shift is the

most specific clinical test to assess rotational knee laxity in ACL-

deficient knees. We have previously developed an electromagnetic

measurement system (EMS) to quantitatively evaluate the pivot shift

test. This study aimed to investigate the relationship between time

from injury to surgery and knee rotational knee laxity in ACL-defi-

cient knees using the EMS retrospectively. We hypothesized

rotational knee laxity would increase with time.

Methods: Ninety-two patients who underwent ACL reconstruction

for unilateral ACL deficiency at our hospital were examined (44

males, 48 females. Mean age: 27.3 ± 11.8 years, range 15–55 years).

All the patients had a complete rupture of the ACL, which was

confirmed during surgery. Knee rotational knee laxity was evaluated

by measuring tibial acceleration during the pivot shift test using the

EMS (JIMI Kobe) under general anesthesia before operation. Patients

were divided into four groups according to the time from injury to

surgery: group 1, within 3 months after injury (22 patients); group 2,

between 3 and 6 months after injury (29 patients); group 3, between 6

and 12 months after injury (23 patients); and group 4, more than 12

months after injury (18 patients). The presence of meniscal injuries

was examined arthroscopically during ACL reconstruction. Unsta-

ble meniscal tears that needed partial meniscectomy or meniscal

repair were defined as a meniscal tear, and stable meniscal tears were

not included as a meniscal tear. The effects of the presence of a

medial or a lateral meniscal injury on tibial acceleration were also

assessed in each 4 groups. One-way analysis of variance and Fisher’s

exact test were used for the statistical analysis.

Results: The mean tibial acceleration during the pivot shift test in

group 1, 2, 3 and 4 were 1.46 ± 0.76, 1.48 ± 0.68, 1.24 ± 0.87, 2.32

± 1.61 (m/s2) respectively. The mean tibial acceleration in group 4

was significantly greater than in other groups. There was a positive

correlation between tibial acceleration and the time from injury to

surgery (r = 0.46). In group 1, 2 and 3, the mean tibial acceleration in

patients with a lateral meniscal injury was significantly greater than in

patients with a medial meniscal injury and in patients without

meniscal injury. In group 4, the mean tibial acceleration in the

patients with a medial meniscal injury and patients without meniscal

injury was significantly greater compared with other groups.

Conclusions: In the ACL-deficient knees, rotational laxity increased

with time and the increased rotational laxity was evident more than 1

year after injury while lateral meniscal injuries also independently

increased rotational laxity within 1 year after injury. Earlier inter-

vention may be preferable to avoid excessive rotational laxity at the

time of surgery.

FP45-1605

The long-term outcome of anterior cruciate ligament injury: 32
to 37 year follow-up
Filbay, Stephanie*1; Andersson, Christer2; Ardern, Clare3;

Gauffin, H.2; Kvist, Joanna 4

1University of Oxford, ARUK Centre for Sport, Exercise and

Osteoarthritis, Oxford, United Kingdom; 2Department of

Orthopaedics, Linköping University, Linköping, Sweden; 3Dep of

Medicine and Health Sciences, Linköping University, Linköping,

Sweden; 4Dep of Medicine and Health Sciences, Linköping

University, Center for medical image science and visualization,

Linköping, Sweden

Objectives: The state of the anterior cruciate ligament (ACL) injured

knee and how this impacts on quality of life (QOL) more than 30

years after ACL injury, remains unclear. Additionally, the impact of

surgical or non-surgical ACL treatment on outcome beyond 30 years

of injury is uncertain. This study aimed to:

i. Evaluate patient-reported outcomes (PROs) 32–37 years follow-

ing acute ACL injury

ii. Assess whether ACL treatment (surgical or non-surgical),

baseline meniscus injury and knee function at mid-term follow-

up were related to differences in PROs at 32–37 year follow-up

Methods: From 1980 to 1985, 293 patients who ruptured their ACL\
14 days previously were allocated to early surgical or non-surgical

ACL treatment based on an odd or even birth year. ACL surgery

(augmented or non-augmented repair) was performed within 24

(mean 5 ± 4) days of injury. Concomitant injuries were diagnosed

arthroscopically in all patients within 21 days of injury. A mid-term

follow-up assessment of knee strength and function was performed,

on average 4 ± 1 (range 3–7) years after injury. All patients aged

16–40 years at the time of injury were invited to participate in long-

term follow-up. This involved completion of the Knee Injury and

Osteoarthritis Outcome Score (KOOS), ACL-QOL and EQ-5D. We

used Mann-Whitney U tests to compare outcomes between sub-

groups. To detect clinically meaningful differences in the KOOS ([
9-point difference), we required n = 32 in each sub-group.

Results: 225 patients were eligible for 32–37 year follow-up. To date,
173 (77%) have completed questionnaires (age 59 ± 6 years, 28%

female). 98 patients (57%) had initial non-surgical treatment of the

ACL and 64 patients (37%) had not had ACL surgery at long-term

follow-up. 59% had baseline meniscus injury. There were no differ-

ences (p[ 0.10) in outcomes between patients initially treated with

ACL surgery vs. no surgery: KOOS-Symptoms (median (IQR))

70(54, 86) vs. 75(54, 89); KOOS-Pain, 84(64, 97) vs. 86(63, 97);

KOOS-Sport/Rec, 50(28, 85) vs. 53(25, 75); KOOS-QOL, 56(38, 64)

vs. 56(44, 69); ACL-QOL, 72(50, 91) vs. 68(47, 87); EQ-5D

0.80(0.76, 1.00) vs. 0.80(0.73, 1.00).

There were no differences in outcomes between patients who had and

hadn’t received ACL surgery at long-term follow-up (p[ 0.34), and

in those with and without baseline meniscus injury (p[ 0.10). Limb

symmetry index (LSI)\90% for quadriceps or hamstring strength at
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mid-term follow-up was not associated with long-term PROs (p

[ 0.11). Patients with one-leg hop for distance LSI\90% at mid-

term follow-up reported worse KOOS Pain (64(50, 90) vs. 86(67, 97)

p = 0.01) and ACL-QOL scores (41(34, 74) vs. 73(53, 90) p = 0.002)

32–37 years after ACL injury.

Conclusions: ACL treatment (surgical or non-surgical) and baseline

meniscus injury was not associated with long-term PROs. One-leg

hop for distance LSI\90% at 3–7 year follow-up was associated with

more pain and worse QOL 32–37 years after ACL injury.

FP45-1732
No osteolysis around PEEK fixation device for anterior cruciate

ligament reconstruction. A Comparative study at mean follow-up
2 years
Bulaid, Y.*1; Ollivier, M.1; Parratte, S.1; argenson, J.-N.1

1Institute for movement and locomotion, orthopedic surgery,

MARSEILLE, France

Objectives: PolyEtherEtherKetone (PEEK) systems allows a rigid

fixation of Anterior Cruciate Ligament (ACL) reconstruction. This

material does not require removal in case of revision, while hypo-

thetically avoiding bone resorption and osteolysis around fixation

devices.

The aim of our study was to evaluate bone changes around two dif-

ferent tibial fixations of ACL reconstructions: resorbable interference

screw and non-resorbable PEEK fixation.

Methods: We included 100 consecutive patients with ACL recon-

struction between January and December 2012. All procedures were

performed by 2 surgeons. Fifty patients were operated on with a

double bundle technique fixed by an interference screw (DBS) on the

tibia, 50 were operated on with a 4-strand graft technique with PEEK

cage fixation (DT4 PEEK-cage). The inclusion criteria were: patients

aged from 18 to 50 years old, operated for clinically LCA rupture

(laxity, pain and instability) and confirmed by MRI.

The groups were comparable in terms of gender ratio (p = 0.8), sport

activities (assessed using UCLA p = 0.5) and mean age (p = 0.3).

MRI measurements were carried-out in sagittal and axial section

using a dedicated software. The criteria for judgment were:

1. Tibial tunnel enlargement (as compared with the initial drilled

diameter recorded in the surgical case reports).

2. Presence of osteolysis and/or Cyst(s)

3. Tibial tunnel filling (cross-sectional area)

4. Extent of graft-bone contact (complete, three-quarters, half, a

quarter, or none of the tunnel wall).

Results: At a mean follow-up two-years, the average tunnel

enlargement (as compared to drilled diameter) was 2.3 ± 2.2 mm

(0.5–5 mm) in the PEEK-DT4 group versus 4.7 ± 2.81 mm (range

0.5–11 mm) in the DBS group (p = 0.001).

Some osteolysis was found around every resorbable screw fixation.

No evidence of bone resorbtion was found, at 2 years, around PEEK

device. system but no osteolysis was detected around the PEEK

cages.

The formation of cysts was observed in 9 knees of the DBS group

versus 1 in the PEEK group (p = 0.001, Odd-Ratio 10.3 95% CI

[1.3–88]). The graft filled completely the tibial tunnel in 45 cases in

the PEEK group, and 37 cases in the DBS group (P = 0.029). Forty-

six cases in the PEEK and 38 in the BDS group (p = 0.02) exhibited a

bone-graft contact surface[ 3/4 of the tunnel perimeter.

Conclusions: The main result of our study is that PEEK systems

reduces rate of osteolysis and cysts around tibial attachment of ACL

reconstructions. Tunnels enlargement were, statistically lower when

PEEK fixation were used as compared to resorbable interference

screws.

ACL outcomes IV

FP46-315

Risk factors for abnormal knee laxity after primary anterior
cruciate ligament reconstruction
Cristiani, R.*1; Forssblad, M.2; Engström, B.3; Edman, G.2;

Stålman, A.3

1Capio Artro Clinic, Stockholm Sports Trauma Research Center,

Stockholm, Sweden; 2Stockholm Sports Trauma Research Center,

Karolinska Institutet, Stockholm, Sweden; 3Capio Artro Clinic,

Stockholm Sports Trauma Research Center, Stockholm, Sweden

Objectives: To identify which patient preoperative and intraoperative

factors are associated with abnormal knee laxity after primary anterior

cruciate ligament (ACL) reconstruction.

Methods: We identified, in our local database, 5462 patients who

underwent primary ACL reconstruction (ACLR), between 2000 and

2015, with no associated ligament injuries. Demographic data,

informations regarding graft used, concomitant meniscal surgery and

complete data regarding instrumented laxity examination were

reviewed. The KT-1000 arthrometer with an anterior tibial load of

134-N was used to evaluate knee laxity preoperatively and 6 months

after surgery. Patients were considered to have abnormal knee laxity

if the postoperative side-to-side (STS) difference was greater than 5

mm (International Knee Documentation Committee laxity grade C or

D). A logistic regression analysis was used to evaluate whether

patient age, gender, preoperative knee laxity, graft type and presence

of meniscal resection or suture were risk factors for abnormal knee

laxity.

Results: The risk of having abnormal knee laxity was significanlty

related to younger age (\ 30 years)(odds ratio [OR] 1.44; 95%

CI1.07–1.95; P = .01), preoperative STS difference greater than 5 mm

(OR, 6.57; 95% CI4.94–8.73; P\.0001), hamstring tendon (HT) graft

(OR, 1.83; 95% CI 1.08–3.11; P = .02), and medial meniscus resec-

tion (OR, 2.22; 95% CI 1.61- 3.07; P\.0001). Female gender (OR,

0.96; 95% CI 0.72–1.28; P = .80), medial meniscus suture (OR, 0.82;

95% CI 0.42- 1.62; P = .58), lateral meniscus resection (OR, 0.73;

95% CI 0.49–1.10; P = .13) and lateral meniscus suture (OR, 0.99;

95% CI 0.46–2.11; P = .98) were not associated with increased risk of

abnormal knee laxity.

Conclusions: Age less than 30 years, pre-operative STS difference

greater than 5 mm, HT graft and medial meniscus resection are

associated with increased risk of having abnormal knee laxity after

primary ACLR.

FP46-489
Factors associated with additional anterior cruciate ligament

reconstruction and register comparison—a systematic review
on the Scandinavian knee ligament registers
Svantesson, Eleonor*1; Hamrin Senorski, E.1; baldari, A.2;

Ayeni, O.3; Engebretsen, L.4; Franceschi, Francesco2; Karlsson, J.1;

Samuelsson, K.1

1Department of Orthopaedics, Sahlgrenska University hospital,

Mölndal, Sweden; 2University Campus Bio-Medico of Rome,

Department of Orthopaedic and Trauma Surgery, Rome, Italy;
3McMaster University, Surgery, Hamilton, Canada; 4Division of

Orthopedic Surgery, Oslo University Hospital, Oslo, Norway

Objectives: To present an overview of findings from the Scandina-

vian knee ligament registers with emphasis on factors associated with

undergoing additional anterior cruciate ligament (ACL) reconstruc-

tion, and studies comparing data between other large knee ligament

registers.

Methods: Four electronic databases, PubMed, EMBASE, the

Cochrane Library and AMED, were searched, along with citations in
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eligible articles, which resulted in 186 identified articles. Eligible

studies were those published since the establishment of the first

Scandinavian knee ligament register in 2004 which reported factors

associated with additional ACL reconstruction from the registers and

compared data from other knee ligament registers. Two reviewers

independently screened the titles and abstracts, full-text articles were

also independently assessed for eligibility. In addition, a modified

version of the Downs and Black checklist was applied for quality

appraisal.

Results: A total of 27 studies met the eligibility criteria and were

generally of high quality. Adolescent age was associated with

undergoing additional ACL reconstruction. In terms of surgical fac-

tors, the choice of hamstring tendon graft compared with patellar

tendon, transportal femoral tunnel drilling, smaller graft diameter and

utilization of some fixation devices (suspensory fixation) at index

surgery are also associated with additional reconstruction. Concomi-

tant cartilage injury decreases the likelihood of additional ACL

reconstruction in several studies. Among patients participating in

sports, football was highly associated with additional ACL recon-

struction, especially when female gender and young age were

included as covariates. Several factors need to be considered when

comparing these findings with findings from knee ligament registers

outside Scandinavia, since significant differences exist between the

cohorts, especially in terms of concomitant intra-articular pathology

and graft choice.

Conclusions: The studies published from the Scandinavian knee

ligament registers are generally of high quality when regarded as

cohort studies. Several factors were potentially associated with

undergoing additional ACL reconstruction. The information acquired

from registers, based on several thousand patients, may therefore help

facilitate clinicians’ treatment decisions.

FP46-783
Web-based education prior to outpatient orthopaedic surgery

enhances patientsatisfaction scores: a prospective, randomized
controlled study
van Eck, Carola*1; Toor, A.2; Banffy, M.2; Gambardella, R.2

1University of Pittsburgh, Rooney Sports Complex, Pittsburgh,

United States; 2Kerlan Jobe Orthopaedic Clinic, Los Angeles, United

States

Objectives: A good patient-surgeon relationship relies on adequate

pre-operative education and counseling. Several multimedia resources

such as web-based education tools have become available to enhance

aspects of the perioperative care. The objective of this study was to

evaluate the effect of an interactive web-based education tool on

perioperative patient satisfaction scores after outpatient orthopaedic

surgery. It was hypothesized that web-based education prior to out-

patient orthopaedic surgery enhances patient satisfaction scores.

Methods: Level of Evidence: Level I Single-Blind Randomized

Controlled Trial. All patients undergoing knee arthroscopy with

meniscectomy, chondroplasty or anterior cruciate ligament (ACL)

reconstruction or shoulder arthroscopy with rotator cuff repair were

eligible for inclusion and were randomized to the study or control

group. The control group received routine education by the surgeon,

whereas the study group received additional web-based education. At

the first post- operative visit, all patients completed the Outpatient and

Ambulatory Surgery Consumer Assessment of Healthcare Providers

and Systems (OAS CAHPS) survey. Differences in patient satisfac-

tion scores between the study and the control group were determined

using an independent t-test.

Results: 177 patients were included, 104 (59%) were male, average

age was 42 ± 14 years. Eighty-seven (49%) patients were randomized

to receive additional web-based education. Total patient satisfaction

score was significantly higher in the study group (97 ± 5) as

compared to the control group (94 ± 8), p = 0.019, specifically for the

OAS CAHPS core measure ‘recovery’ (92 ± 13 vs. 82 ± 23, p =

0.001). Age, sex, race, workers’ compensation status, education level,

overall health, emotional health, procedure type and complexity, and

addition of a video did not influence patient satisfaction scores.

Conclusions: In conclusion, supplemental web-based patient educa-

tion prior to outpatient orthopaedic surgery enhances patient

satisfaction scores.

FP46-878

Quality of life and symptomatic, radiographic knee osteoarthritis
after anterior cruciate ligament reconstruction
Filbay, Stephanie*1; Ackerman, Ilana2; Dhupelia, S.3; Arden, N.1;

Crossley, Kay 4

1University of Oxford, ARUK Centre for Sport, Exercise and

Osteoarthritis, Oxford, United Kingdom; 2Monash University,

Department of Epidemiology and Preventive Medicine, Melbourne,

Australia; 3University of Queensland, Queensland X-Ray, Brisbane,

Australia; 4La Trobe University, La Trobe Sport and Exercise

Medicine Research Centre, Melbourne, Australia

Objectives: Impaired longer-term quality of life (QOL) is common

after anterior cruciate ligament reconstruction (ACLR), which may be

related to persistent knee symptoms and/or knee osteoarthritis (OA).

This study aimed to:

1. Compare QOL 5–20 years after ACLR in individuals with i)

symptomatic OA; ii) symptoms not attributed to OA; and iii) an

asymptomatic group;

2. Identify specific aspects of QOL impairment in symptomatic

individuals with and without OA after ACLR.

Methods: 113 participants completed patient-reported measures

(Knee Injury and Osteoarthritis Outcome Score (KOOS), ACL-QOL,

AQoL-8D) 5–20 years after ACLR. 81 people with symptoms

underwent radiographs and 32 people without symptoms formed a

comparison group. OA was defined as a Kellgren and Lawrence score

[ 1 for the tibiofemoral and/or patellofemoral joint. Symptomatic

people without OA formed the ‘symptoms not attributed to OA’

group. Mann-Whitney U tests compared outcomes between groups.

We had sufficient power to detect between group differences[ 11

units on the ACL-QOL. To determine if differences in QOL were

attributed to more severe knee pain or symptoms, a post-hoc analysis

compared ACL-QOL scores between OA and no OA groups, after

stratifying the sample into KOOS-Pain and KOOS- Symptoms

quartiles.

Results: People with OA (n = 50, 63%) were older (median (IQR)

42(36, 49) vs. 37(32, 43) years, p = 0.02); more overweight/obese

(70% vs. 45%, p = 0.03), more reported subsequent surgery (66% vs.

35%, p = 0.007) and more reported a non-contact mechanism of ACL

injury (73% vs. 48%, p = 0.03) compared to people with symptoms

not attributed to OA. In symptomatic individuals, OA was related to

worse knee-related QOL (KOOS-QOL: median (IQR) 50(38, 69) vs.

69(56, 81), p\ 0.001; ACL-QOL: 51(38, 71) vs. 66(50, 82), p =

0.04). Although health-related QOL (AQoL-8D) was similar between

symptomatic groups, this was impaired compared to the asymp-

tomatic group.

ACL-QOL items revealed greater sport-related impairment, lifestyle

and emotional concerns in people with symptomatic OA compared to

those with symptoms not attributed to OA. This included more con-

cern that competitive needs were not being met (47(20, 82) vs. 87(42,

100) p = 0.001), fear of contact sport (10(0, 47) vs. 45(9, 84), p =

0.001) and a reduced ability to exercise (47(22, 81) vs. 84(50, 95), p =

0.001). ACL-QOL scores were worse in the symptomatic OA group

compared to those with symptoms not attributed to OA, after strati-

fying the sample into KOOS-Pain and KOOS-Symptoms quartiles.
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Thus, QOL was more impaired in those with OA despite a similar

severity of knee pain and symptoms.

Conclusions: Osteoarthritis was associated with worse knee-related

QOL in symptomatic ACL-reconstructed individuals. This was not

explained by differences in knee pain and symptoms. Sport and

exercise limitations (such as unmet competitive needs, sport-related

fears and a reduced ability to exercise) were key concerns amongst

ACL-reconstructed individuals with symptomatic OA.

FP46-1011

Patellar tendon healing after anterior cruciate ligament
reconstruction in football players
Tzoanos, G.*1; Tsavalas, N.1; Kalliakmanis, A.2;

Chardaloumpas, D.3; Manidakis, N.4

1TZOANOS SPORTS CLINIC, HERAKLION, Greece; 2ATHENS

MEDICAL CENTER, ATHENS, Greece; 3ATTICA SPORTS

CLINIC, ATHENS, Greece; 4THRIASIO HOSPITAL, ATHENS,

Greece

Objectives: To investigate the healing process of the patellar tendon

donor site at 12 ± 2 and 24 ± 2 months following Bone- Patellar-

Bone (BTB) autograft Anterior Cruciate Ligament (ACL)

reconstruction.

Methods: Twenty six male and four female football players, with a

mean age of 25 years were enrolled in our study. They had undergone

BTB autograft ACL reconstruction, and were examined at 12 ± 2 and

24 ± 2 months postoperatively.

Both donor and contralateral healthy tendons were evaluated with a

high frequency (12 MHz) linear-array ultrasound transducer (Philips

ATL HDI 5000 Sono CT).

The maximum anteroposterior (MAP) and maximum transverse

(MT) diameters of the patellar tendon and associated defect at the site

of the tendon incision were measured at its proximal, middle and

distal thirds using electronic calipers.

The presence of vascular flow was examined and the echogenicity

of the patellar tendon defect compared to the contralateral tendon.

Results: There was no statistically significant difference between the

mean MAP and MT diameters of the donor tendons at 12 ± 2 and 24

± 2 months postoperatively (P[ 0.05).

The mean MAP and MT diameters of the patellar tendon defect at 24

± 2 months were significantly smaller compared to 12 ± 2 months

postoperatively (P\ 0.01).

The mean MAP diameter of the harvested tendon was significantly

greater at all measured sites in comparison to the contralateral tendon

at 12 ± 2 and 24 ± 2 months postoperatively (P\ 0.01).

There was no statistically significant difference between the mean

MT diameters of the donor and healthy tendons at 12 ± 2 and 24 ± 2

months postoperatively (P[ 0.05).

At 12 ± 2 months postoperatively, the mean MAP diameter of the

patellar tendon defect was 4.0 ± 2.1 mm, 4.7 ± 2.8 mm and 4.1 ± 2.4

mm at the proximal, middle and distal third of the tendon respec-

tively. Accordingly, the mean MT diameter of the defect was 3.3 ±

2.2 mm (proximal third), 2.9 ± 1.6 mm (middle third) and 2.1 ± 0.9

mm (distal third). 22 of tendon defects showed low echogenicity.

Mixed echogenicity was found in 6 of them, while 2 patients

demonstrated normal echogenicity of the harvested tendon.

At 24 ± 2 months postoperatively, the mean MAP diameter of the

patellar tendon defect was 0.3 ± 0.3 mm, 0.4 ± 0.4 mm and 0.3 ± 0.3

mm at the proximal, middle and distal third of the tendon respec-

tively. Accordingly, the mean MT diameter of the defect was 0.3 ±

0.3 mm (proximal third), 0.2 ± 0.2 mm (middle third) and 0.2 ± 0.2

mm (distal third). The vast majority (27) of patients demonstrated

normal echogenicity of the harvested tendon. 1 tendon defect showed

low echogenicity, while mixed echogenicity was found in 2 of them.

No tendon exhibited any signs of neovascularization at 12 ± 2 and

24 ± 2 months postoperatively.

Conclusions: Patellar tendons after BTB ACL reconstruction in our

group of football players were characterized by increased thickness at

12 ± 2 and 24 ± 2 months postoperatively.

Signs of solid healing were evident in a minority of patients by 12 ± 2

months and the vast majority of them by 24 ± 2 months.

FP46-1407

Knee stability in combined ACL and MCL complex
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Smolinski, P.2; Fu, F. H.1
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Engr. Dept, Pittsburgh, United States

Objectives: The superficial medial collateral ligament (sMCL), deep

medial collateral ligament (dMCL), and posterior oblique ligament

(POL) are the main stabilizing structures of the medial knee [1, 2].

Both the ACL and POL provide secondary restraint against valgus

loads with the knee [3]. Grade I and II MCL injuries have healing

capability, but operative treatment is typically recommended for

grade III MCL injury. This study evaluated the biomechanics of

different MCL complex reconstruction techniques in combined sMCL

and ACL reconstructions.

Methods: With institutional approval, ten specimens were robotically

evaluated. The sMCL and POL were cut to simulate a grade III MCL

injury and anatomic single-bundle ACL reconstruction was also

performed. Three sMCL reconstructions were evaluated: (1) single-

bundle (SB) sMCL reconstruction, (2) double-bundle (DB) MCL

complex reconstruction and (3) modified triangular MCL complex

reconstruction [4]. Knee loading was a 5-Nm internal rotation torque

and a 7-Nm valgus moment at FE (full extension), 15�, and 30� of

knee flexion. Data was analyzed using one-way repeated measures

ANOVA (p\ 0.05).

Results: At FE, the internal rotation of the DB MCLr (10.8 deg. ± 2.6

deg.) was significantly lower than SB MCLr (18.2 deg. ± 5.3 deg.)

and modified triangular MCLr (15.0 deg. ± 3.7 deg.), and was closer

to the intact MCL value (11.8 deg. ± 3.8 deg.). At 15� of knee flexion,
the internal rotation of the DB MCLr (17.2 deg. ± 3.7 deg.) is sig-

nificantly lower than SB MCLr (23.6 deg. ± 5.2 deg.). At FE, only

DB MCLr (2.5 deg. ± 0.5 deg.) restored the valgus rotation of the

intact MCL (2.5 deg. ± 0.7 deg.). At 15� of knee flexion, both DB

MCLr (4.7 deg. ± 1.6 deg.) and modified triangular MCLr (5.4 deg.

± 1.6 deg.) restored the valgus rotation of the intact MCL (3.8 deg. ±

1.2 deg.).

Conclusions: Double-bundle reconstruction of the sMCL and POL

best restored knee rotational stability with a combined MCL-ACL

injury.
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Objectives: Purpose of the current study was to compare anatomic

single bundle (sb) vs. double bundle (db) anterior cruciate ligament

reconstruction (ACL-R) and to evaluate the respective clinical out-

come results.

Methods: In a prospective randomized study (Level of Evidence II),

64 patients were included and separated into two groups. Anatomic sb

and db ACL-Rs were performed with hamstring tendons. 5 years after

surgery the follow-up (FU) examination comprised IKDC 2000 sub-

jective and objective, instrumented laxity measurement and X-ray

evaluation. Power calculation and statistical analysis were performed

(p-value\ 0.05).

Results: 53 patients (83% follow-up) were examined at 63.2 ± 4.7

months after surgery, 28 patients in the db group and 25 patients in

the sb group. IKDC subjective (sb: 92.8 ± 6.2, db: 91.6 ± 7.1, p =

0.55) and objective scores (p = 0.45) showed no significant (n.s.)

differences comparing both groups. The instrumented laxity mea-

surements showed n.s. difference with regard to a.p. translation in

neutral, internal and external rotation or to rotation angles (p = 0.79).

No difference was seen between the groups regarding osteoarthritic

changes and tunnel widening. When comparing 2 and 5 year results, a

highly significant deterioration for IKDC objective results considering

clinical and radiological aspects can be observed in both groups at 5

years postoperatively.

Conclusions: At the 5-year FU, no advantage for either db or sb

technique in ACL-R can be seen with regard to patient- related and

objective outcome measures. The previous hypothesis that db ACL-R

would lead to improved rotational stability cannot be supported.

Long-term results should be awaited.

FP46-1918
Does the differing treatment of meniscal pathology alter

the outcome of anterior cruciate ligament reconstruction: a 2-
year follow up study
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Objectives: The aim of this study is to compare outcomes at 2-years

post surgery between isolated anterior cruciate ligament (ACL)

reconstruction and ACL reconstruction (ACLR) with concurrent

medial (MM) or lateral meniscal (LM) tears treated with repair,

resection or left :in-situ.
Methods: The Sport Surgery Clinic ACL registry was retrospectively

analysed for patients with ACL reconstructions at 2- year follow-up.

Outcome measures including; Marx scores, ACL-RSI scores and

IKDC scores were used to compare patients with isolated ACLR and

ACLR with LM repair, MM repair, LM resection, MM resection, LM

left in-situ and MM left in-situ. One-way ANOVAs, Independent

t-tests and Kruskal-Wallis tests were performed, with a p-value of\
.05 denoting statistical significance.

Results: We evaluated 539 patients (mean age 25.4 ± 8.8 years) with

follow-up at 24 months after ACLR. There were 293 patients with an

isolated ACLR, 80 with an ACLR & MM tear, and 166 with an

ACLR & LM tear. In comparison with isolated ACLR, outcome

scores at 2 years were not significantly different between patients with

ACLR and LM resection, LM repair or LM tears left in-situ (Marx

scores (p = .09), IKDC scores (p = .43) or ACL-RSI scores (p = .06).

Outcome scores were also not significantly different between isolated

ACLR and ACLR with MM resection, MM repair or MM tears left in-

situ. (Marx scores (p = .07), IKDC scores (p = .06), or ACL-RSI

scores (p = .53).

Conclusions: No significant difference was demonstrated in outcome

scores at 2 years post isolated ACLR vs ACLR associated with

meniscal pathology treated by meniscal resection, repair or left in-

situ.

Evaluation of outcomes after knee ligament injury
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Video analysis of the single leg hop test in patients after an ACL
reconstruction
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Objectives: Functional tests are frequently used as part of a test

battery to determine return to sport (RTS) readiness after an anterior

cruciate ligament (ACL) reconstruction (ACLR). Hop tests are used

commonly and outcome is based on a quantitative analysis. Given

that aberrant movement patterns may be related to second ACL injury

risk, we conducted a qualitative analysis of the single leg hop (SLH)

in patients after ACLR. We used a clinician friendly to enhance

feasibility in daily practice.

Methods: Sixty-five patients (45 males, 20 females) performed the

SLH test at 6.8 ± 1.0 months following ACLR. Digital video cam-

corders recorded frontal and sagittal plane views of the patient

performing the SLH. Knee flexion at initial contact (IC), peak knee

flexion, knee flexion range of motion (RoM) and knee valgus RoM

were primary outcome variables. Video analyzing software (Kinovea

0.8.15) was used to collect the primary outcome variables. Addi-

tionally, limb symmetry index (LSI) scores were calculated. To

determine differences between sex (female and male) and legs (non-

injured leg and the injured leg), a 2x2 ANOVA was conducted.

Additional statistical analysis were used to analyze differences in

movement patterns between patients who had a LSI [ 90% and

patients who did not.

Results: Patients had reduced peak knee flexion (males 68.1� ± 11.5

vs. 73.2� ± 9.6; females 66.7� ± 10.4 vs. 72.3� ± 10.8) and knee

flexion RoM (39.9� ± 10.0 vs. 43.6� ± 8.0; females 39.6� ± 10.8 vs.

44.4� ± 11.3) in the injured leg compared to the non-injured leg.

Average LSI scores were 92.4% for males and 94.5% for females.

Patients who had a LSI [ 90%, compared to those who had LSI

\90%, had more knee flexion at IC (29.1� ± 5.7 vs. 24.6� ± 4.3) and

higher peak knee flexion (70.0�± 9.9 vs. 61.5� ± 11.9) for the injured

legs.

Conclusions: Despite LSI[ 90%, altered movement patterns were

detected in the injured leg compared to the non-injured leg in patients

after ACLR. Patients with LSI[90% demonstrated better movement

quality to those with LSI\90%. Clinicians should consider to include

assessment of lower extremity movement quality in a RTS battery.

The results from this study show that clinical friendly method using

2D video may aid in the decision-making process for RTS.
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Influence of patient’s sex and graft types on second ACL injury

in ipsilateral vs contralateral knees: systematic review and meta-
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Objectives: Incurring an injury to either the ipsilateral graft or con-

tralateral anterior cruciate ligament (ACL) is a commonly reported

negative outcome after primary ACL reconstruction (ACLR). How-

ever, there is an inconsistency in the reported rates of second ACL

injuries per limb side, patients’ sex and graft types after primary

ACLR. Additionally, there is an inconsistency in the influence of

these factors on occurrence of the second ACL injury. Therefore, the

purpose of this systemic review and meta-analysis study was to

determine the rate of ipsilateral graft and contralateral ACL injuries

per patients’ sex and graft types and to determine the influence of

these factors on the occurrence of second ACL injury after primary

ACLR.

Methods: A computerized search of MEDLINE, CINAHL, and

SPORTDiscus was conducted using combinations of these terms:

ACL, ACLR, re-injury, re-rupture, revisions, contralateral tear, ipsi-

lateral graft tear, and second injury. Studies were required to report

the number or percentage of sex, graft type, and ipsilateral graft and

contralateral ACL injuries after primary ACLR. Eleven studies met

the inclusion criteria of this meta-analysis and were included in the

analysis. The methodological quality of the included studies was

assessed and rated by two reviewers independently using the Modified

Downs and Black checklist. Patients’ demographic, graft types, and

the number of injuries were extracted from the included studies.

Pooled rates of second ACL injuries were calculated using random-

effect proportion meta-analysis (Odd ratio (OR),95% CI).

Results: The rate of second ACL injuries was 6.11%. A slightly

higher rate of ipsilateral graft injuries (3.29%) than contralateral ACL

injuries (2.82%) (OR:1.09 (95% CI:0.89, 1.34)). Graft injuries

occurred earlier (median:20 months) than contralateral ACL injuries

(median:36.3 months). Men had lower rate of second ACL injuries

(5.67%) than women (6.84%) (OR:0.92 (95% CI:0.70, 1.20)). Sig-

nificantly higher rate of graft injuries (3.40%) occurred in men

compared to contralateral ACL injuries (2.26%) (OR:1.53

(95CI%:1.33, 1.77), while women had significantly higher rate of

contralateral ACL injuries (3.75%) compared to graft injuries (3.09%)

(OR:0.73 (95% CI:0.55, 0.96). Rate of second ACL injuries was

higher in patients with hamstring tendon (HT) autograft (5.83%) than

bone-patella tendon-bone autograft (BPTB) (5.10%) (p = 0.04) and

allografts (3.12%) (p\ 0.0001). The rate of graft injuries was sig-

nificantly higher than contralateral ACL injuries in all grafts

(p\ 0.001).

Conclusions: Injuries to the ipsilateral graft are more common than

contralateral ACL, with graft injuries occurring nearly 16 months

earlier after ACLR. More women obtain second ACL injuries com-

pared to men, with men acquiring more injuries to the ipsilateral graft

and women to the contralateral ACL. Furthermore, second ACL

injuries are more common in patients with HT, BPTB, and then

allograft.

FP47-999

Risk factors for residual pivot shift after ACL reconstruction:
data from a multicenter cohort study
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Objectives: Dynamic anterolateral rotatory instability in ACL-injured

knees is commonly evaluated by the pivot shift test with higher

specificity. Persistent rotatory knee laxity is increasingly recognized

as a common finding after ACL reconstruction. The purpose of this

study was to evaluate risk factors of the residual pivot shift test after

ACL reconstruction on the basis of a prospective cohort study of ACL

reconstruction.

Methods: Tokyo Medical and Dental University Multicenter

Arthroscopic Knee Surgery (MAKS) Study is a prospective longitu-

dinal multicenter cohort study and designed to examine prognosis

after all knee ligament and meniscus surgeries. In the current study,

the inclusion criteria were patients who underwent primary ACL

reconstruction using autologous hamstring tendon graft between

August 2013 and January 2017, and followed up for 1 year. Exclusion

criteria included the following: (1) prior injuries or surgeries in the

contralateral knee, (2) prior ligamentous injuries in the involved knee,

(3) grade 2 or 3 concomitant ligament injuries, and (4) inflammatory

or other forms of arthritis. Data from preoperative period and at

1-year follow up were used for further analysis, and patients with

incomplete data were also excluded. Logistic regression analysis was

conducted using side, sex and age at surgery, physical examinations

under anesthesia (Lachman test, pivot shift test, KT-1000 and

hyperextension), surgical procedure (single bundle and double bun-

dle) and intra- operative findings (meniscus injury statusies) as the

independent variable; postoperative pivot shift test were used as the

dependent variables.

Results: Three hundred and sixty-eight patients were included in the

study. According to logistic regression analysis, there were significant

differences in knee hyperextension (P = 0.039) and positive pivot shift

test under anesthesia before surgery (P = 0.047). There were no sta-

tistically significant differences in other variables.

Conclusions: A positive pivot shift test has been demonstrated to

correlate more closely with subjective instability and reduced sport

activity, suggesting that residual anterolateral rotational instability

patient population may represent a group at increased risk of poor

results after ACL reconstruction. Several studies reported that

hyperextension of the knee most strongly predicted postoperative

knee instability and function among the clinical indices of joint laxity.

The current study also showed that knee hyperextension and greater

preoperative pivot shift were risk factors for residual pivot shift at 1

year after surgery. Therefore, surgeons might have to consider addi-

tional procedures such as anterolateral structure reconstruction to

eliminate pivot shift for patients with such risk factors. This study

indicated that knee hyperextension and greater preoperative pivot

shift under anesthesia were risk factors for residual pivot shift at 1

year after ACL reconstruction.
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No difference between full-thickness and partial-thickness

quadriceps tendon autograft in anterior cruciate ligament
reconstruction: a systematic review
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1University of Pittsburgh Medical Center, Center for Sports Medicine,
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Objectives: Objective: Though multifactorial, graft size has a sig-

nificant influence on not only radiographic and clinical outcomes, but

also revision rates after primary anterior cruciate ligament recon-

struction (ACLR). Quadriceps tendon (QT) autograft constitutes an

excellent option for primary ACLR, though whether to use full-

thickness (FT-Q) or partial-thickness (PT-Q) remains controversial.

This systematic review examines the outcomes and complications of

primary ACL reconstruction performed with either FT-Q or PT-Q

autografts.
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Methods: Methods: PubMED, EMBASE, and MEDLINE were

searched as per PRISMA in September 2017. The studies were sys-

tematically screened in duplicate for English-language, human studies

of all levels of evidence on patients undergoing ACLR with both FT-

Q or PT-Q autograft, and available postoperative outcomes data. Due

to the heterogeneity across the reported outcomes, descriptive

statistics are presented.

Results: Results: Upon screening 1320 titles, 18 studies (50% case-

control, 50% case series) satisfied inclusion/exclusion criteria.

Though none of the included studies directly compared FT-Q to PT-

Q, they examined 1183 patients (1190 knees) of mean age 27.2 years

(range 15–59) and followed for a mean of 41.7 months (range 6–120).

FT-Q autografts were used in 12 studies (59.7% patients/60% knees),

whereas PT-Q autografts were used in 6 studies (40.3% patients/40%

knees). Mean anterior knee pain was slightly lower for PT-Q patients

7.2% (5 studies) than FT-Q patients 9% (1 study). Range of motion

was restored within 5 degrees of full extension for 94.9% of the PT-Q

group (2 studies) and 94.7% of the FT-Q (4 studies). Postoperative

quadriceps strength (measured as percentage compared to contralat-

eral side, and reported in 6 studies (3 FT-Q and 3 PT-Q)) was slightly

higher in the FT-Q group with 86.5% compared to 82% in PT-Q.

Instrumented laxity was noted to be less than 3 mm in 73.2% of FT-Q

patients (range 57.1–88.9, 5 studies) and 69.5% of PT-Q patients

(range 41.7–82.3, 5 studies). Lysholm scores showed postoperative

improvement in both groups with 91 for FT-Q (7 studies) and 92 for

PT-Q (4 studies). International Knee Documentation Committee

(IKDC) subjective scores postoperatively were 83.6 and 86.5 for FT-

Q and PT-Q, respectively. Graft failure was reported in 2.0% of FT-Q

(4 studies) and 2.8% of PT-Q (1 study).

Conclusions: Conclusion: The existing literature suggests that there

is no difference in outcomes or complications between either FT-Q or

PT-Q tendon autografts in primary ACLR. Equally important, is the

low rate of ACLR failure using quadriceps tendon autograft, irre-

spective of tendon thickness. Though larger, multi-center comparative

studies are needed to better delineate the optimal thickness of

quadriceps tendon required for successful primary ACLR, this data

suggests that, in primary ACLR, quadriceps tendon autograft is a

comparably efficacious graft choice to bone-patellar-tendon bone

(BPTB) and hamstrings (HS) tendon graft options.

FP47-1406
Soft-tissue and bone-plug quadriceps tendon autografts are

efficacious for primary anterior cruciate ligament reconstruction
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Osei-Hwedieh, D. O.-T.2; Lesniak, B. P.1; Musahl, V.1
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Objectives: Objective: A key component to the success of primary

anterior cruciate ligament reconstruction (ACLR) remains in maxi-

mizing biological healing/incorporation of the graft. Traditionally,

graft healing has been achieved via either bone-to-bone healing or

tendon-to-bone, each with their associated advantages and disadvan-

tages. This systematic review examines the outcomes and

complications after primary ACLR with either all-soft-tissue quadri-

ceps tendon (S-QT) or bone-plug quadriceps tendon (B-QT) autograft.

Methods: Methods: In accordance with PRISMA guidelines, we

searched PubMED, EMBASE, and MEDLINE in September 2017 for

English-language, human studies of all levels of evidence on patients

undergoing primary ACLR with either S-QT or B-QT autograft. The

studies were screened in duplicate, and data concerning postoperative

outcomes and complications was abstracted, with descriptive statistics

presented.

Results: Results: A total 24 studies from an initial 1320 retrieved

satisfied inclusion/exclusion criteria and are included herein. Five

studies reported on use of S-QT on 202 patients (202 knees) of mean

age 36.3 years (range 15–58) and followed a mean (24.8) months

(range 12–29.5) postoperatively. Twenty-one studies reported on use

of B-QT on 1506 patients (1514 knees) of mean age 28.8 years (range

15–59) and followed a mean (35.4) months (range 12–120) postop-

eratively. Three studies did not consistently report mean age, and six

did not report mean follow-up. Only one study directly compared

S-QT to B-QT.

Across included studies, outcome measures were reported with both

vast variability and inconsistency. Both International Knee Docu-

mentation Committee (IKDC) and Lysholm scores were comparable

between both grafts (S-QT and B-QT) at 85.28 and 80.44, and 89 and

83.15, respectively. Only two B-QT studies examining 110 patients

reported a mean return to sport rate of 85.1%. Across B-QT studies,

rates of moderate-severe kneecap pain, kneeling pain, and anterior

knee pain were 1.4%, 0.53%, and 0.40%, respectively. Kneeling pain

was also cited by six (2.97%) S-QT patients. The most common

complication for both S-QT and B-QT was graft rupture, at rates of

2.5 and 1.6%, respectively. Two patellar fractures were noted in the

B-QT group, both due to direct trauma 5 and 6 months

postoperatively.

Conclusions: Conclusion: With failure rates less than 2.5%, quadri-

ceps tendon, whether all-soft-tissue or with bone-plug, demonstrates

success rates highly comparable to other commonly used autograft

sources with regards to postoperative knee pain, objective and sub-

jective function, and complications. Still, the available evidence does

not definitively demonstrate one mode of graft preparation to be

superior to another. Further prospective studies with long-term fol-

low-up data are crucial to better delineate the clinical indications,

survivorship, and risk factors for failure/revision in this population.
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Gender differences in injury mechanisms, bone bruise patterns,
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anterior cruciate ligament injuries from sports activity
Kripesh, Aishwarya*1; Si Heng Tan, Sharon2; Xiaoyun Chan, Chloe3;

Krishna, L.4

1school of medicine, university college cork, cork city, Ireland;
2Department of Orthopeadic surgery, NUHS, singapore, Singapore;
3Yong Loo Lin School of Medicine, NUS, singapore, Singapore;
4National University Hospital Sports Centre, NUHS, singapore,

Singapore

Objectives: One of the well-studied epidemiological phenomenon of

anterior cruciate ligament (ACL) injuries is the two to nine times

increase in the relative risk of ACL rupture in female athletes as

compared to male athletes. These have been attributed to increased

anatomical differences, including general joint laxity, increased

quadriceps angle, increased posterior tibial slope, decreased notch

width and smaller ACL cross-sectional. Despite so, there is a lack of

studies investigating the differences in injury mechanisms, bone

bruise patterns and associated injuries amongst females and males.

The objective of this study is to investigate the differences in injury

mechanisms, bone bruise patterns and associated injuries amongst

females and males with ACL injuries

Methods: A 3-year retrospective study was conducted on all patients

who had ACL injuries secondary to sports activities and had magnetic

resonance imaging (MRI) within 6 weeks of injury. The data was

collected from a review of clinical notes and MRI reports and was

statistically analyzed by gender with chi-square test.

Results: 304 patients were included in the study. No statistically

significant differences were noted when comparing between genders

for all parameters. Both genders had similar proportions of ACL
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injuries secondary to contact versus non-contact sports (p = 0.28).

Their bone bruise patterns were also similar, with similar prevalence

of bone bruises on the medial femoral condyle (p = 0.13), medial

tibial plateau (p = 0.79), medial patellar facet (p = 0.71), lateral

femoral condyle (p = 0.22), lateral tibial plateau (p = 0.70) and lateral

patellar facet (p = 0.14). The prevalence of associated injuries were

similar, including intra-articular injuries, such as medial meniscus

injuries (p = 0.16), lateral meniscus injuries (p = 0.29), chondral

injuries (p = 0.29). The prevalence of extra-articular injuries was also

comparable, including posterior cruciate ligament injuries (p = 0.94),

medial collateral ligament injuries (p = 0.61) and lateral collateral

ligament injuries (p = 0.71). There were also no significant gender

differences when the injuries were grouped according to the medial

and lateral compartments (p = 0.71).

Conclusions: Although females are at significantly higher risk of

sustaining ACL injuries, there does not appear to be any significant

gender difference in terms of injury mechanism, bone bruise patterns

and associated intra-articular and extra- articular injuries in the acute

setting

Anterolateral ligament and related issues

FP48-126
The in-vivo biomechanical study of the anterolateral ligament

of the knee
Hart, R.*1; Komzák, M.1

1General Hospital, Zbojmo, Czech Republic

Objectives: Patients diagnosed with ‘‘isolated’’ tear of the anterior

cruciate ligament (ACL) often have different degrees of rotational

laxity and ACL reconstruction may not restore it completely.

Anterolateral structures, particularly the anterolateral ligament (ALL)

may be the key to restoring the rotational stability of the knee.

Another option how to restore the rotational stability is to perform the

double-bundle (DB) reconstruction. Therefore, the objective of this

study was to evaluate the effect of the ALL recontruction during the

singl-bundle (SB) ACL surgery and to compare it with the DB

reconstruction.

Methods: We have conducted a prospective randomised controled

study. 40 patients with isolated ACL ruptures were included and

divided at random into two groups: SB ACL and ALL reconstruction

(Group I; 20 cases) and DB ACL reconstruction (Group II; 20 cases).

To evaluate the rotational stability in time ‘‘zero’’ objectively, all

measurements were performed using an image-free computer navi-

gation system. Internal rotation (IR) were done with the rollimeter

(force 2.5 Nm) attached to the iron shoe during the surgery. All tests

were performed at 30 � of flexion. In Group I, IR was tested before the

surgery, after the SB ACL reconstruction, and after the additional

ALL reconstruction. In Group II, IR was tested before and after the

surgery. Demographic data in both groups was similar. The Mann-

Whitney U test was used to statistically evaluate the outcomes (p\
0.05).

Results: In Group I, mean IR before surgery was 17.6�, after the ACL
reconstruction 12.3� (p\0.05), and after the ALL reconstruction 8.6�
(p\0.05). In 7 cases (35 %) with remaining rotational laxity after the

ACL reconstruction less than 12 � the stability in IR after the ALL

reconstruction did not improve significantly (p[ 0.05). In Group II,

IR was 18.2 � at average before the surgery and 10.4� after the ACL

reconstruction (p\ 0.05). We found no statistically significant dif-

ference between both groups in terms of IR laxity before and after the

surgery.

Conclusions: Isolated SB reconstruction stabilizes the knee in IR

sufficiently only in about 1/3 of patients. In remaining 2/3 of cases the

addition of the ALL reconstruction is important. There is no

significant difference regarding IR stability between DB reconstruc-

tion and SB together with ALL reconstruction. After DB

reconstruction remaining IR laxity is higher, but without statistical

significance.

FP48-163

Three-dimensional MRI evaluation of the anterolateral ligament
of the knee in ACL deficient and uninjured knees
Saithna, A.*1; Muramatsu, K.2; Watanabe, H.2; Sasaki, Kana2;

Yokosawa, K.2; Hachiya, Y.2; Banno, T.3; Sonnery-Cottet, B.4

1Ormskirk Hospital NHS Trust, Ormskirk, United Kingdom;
2Hachiya Orthopaedic Hospital, Nagoya, Japan; 3Fujita Health

University, Aichi, Japan; 4Centre Orthopedique Santy, Lyon, France

Objectives: The purpose of this study was to characterize the normal

anterolateral ligament (ALL) and the spectrum of ALL injury that

occurs in anterior cruciate ligament (ACL) deficient knees on early

and delayed imaging with three dimensional magnetic resonance

imaging (3D-MRI).

Methods: One hundred knees underwent 3D-MRI (60 with ACL

rupture and 40 non-injured knees). Evaluation was performed by two

blinded, experienced orthopaedic surgeons using the following clas-

sification; Type A: ligament visualized as continuous, clearly defined

low-signal band, Type B: warping, thinning, or iso-signal changes.

Type C: Ligament without clear continuity. Inter- and intra-observer

agreement were evaluated using the Kappa test. Chi2and Fisher’s

exact test were used to compare proportions and the Kruskall Wallis

test was used to compare medians. Univariate and multivariate

analyses were conducted to test associations between the classifica-

tion type of the ALL and potentially important factors.

Results: Complete visualisation of the ALL was achieved in all non-

injured knees. In 28/40 knees (70.0%) the ALL could clearly be seen

originating proximal and posterior to the lateral epicondyle. In the

remaining 12 knees (30.0%), the ALL was identified as originating

distal and anterior to the origin of the LCL. Both types were visual-

ized simultaneously in 15 knees (37.5%). In the ACL injured group,

24 knees underwent early imaging (\ 1 month): 87.5% showed evi-

dence of injury (18 Type B (75.0%), and 3 Type C (12.5%)). 36 knees

underwent delayed imaging ([1 month): 55.6% showed evidence of

injury (18 Type B (50.0%), and 2 Type C (5.6%)). This difference in

rate of injury between the two groups was significant (p = 0.03).

Multivariate analysis demonstrated that the delay from injury to MRI

was the only factor (negatively) associated with the rate of injury to

the ALL. Inter- and Intra-observer reliability of classification were

good (kappa 0.86 and 0.93 respectively).

Conclusions: In contrast to previous studies using standard MRI

techniques, 3D-MRI allows full visualisation of the ALL in all knees

along with good inter- and intra-observer reliability of classification

of injury. It should therefore be considered the gold standard for MRI

evaluation of this structure.

The rate of injury to the ALL in acutely ACL injured knees identified

on 3D-MRI is consistent with the rate previously reported at open

exploration and higher than previous reports using standard MRI

techniques. The significantly higher rate of injury detected in patients

undergoing early imaging highlights the need for longitudinal studies

that aim to determine if this finding reflects an intrinsic healing

potential of the ALL.

FP48-184

Ultrasonographic evaluation of anterolateral ligament injuries:
correlation with MRI and pivot shift testing
Cavaignac, E.*1; Wytrykowski, karine2; reina, N.2; Faruch, M.3;

Murgier, J.2; Chiron, P.2
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France; 2service orthopédie, CHU Toulouse, toulouse, France;
3service de radiologie, Toulouse, France

Objectives: The anterolateral ligament (ALL) appears to help control

internal rotation of the knee. It has been shown that the entire ALL is

visible on ultrasonography (US) with 100% sensitivity. Conversely,

several studies showed that it is difficult to analyze ALL along its

entire length on magnetic resonance imagery (MRI). The first

objective was to compare the diagnostic ability of ultrasound and

MRI to detect ALL injuries in anterior cruciate ligament (ACL)-

deficient patients. The second objective was to evaluate the correla-

tion between ALL injury status (as determined by US and MRI) and

the knee’s rotational stability. We hypothesized that there was a

relationship between a high-grade pivot shift and ALL injury in ACL-

deficient patients.

Methods: Thirty patients with an isolated ACL injury were included

prospectively over a 3 months period. The condition of the ALL was

evaluated by two experienced radiologists using both ultrasonography

and MRI. Rotational stability was evaluated with the pivot shift test

under general anesthesia by two surgeons. It was classified as either

negative (grades 0 and I) or positive (grades II and III). The radiol-

ogists were blinded to the knee’s rotational stability and the surgeons

were blinded to the ALL’s status based on the US images. The cor-

relation between the ALL’s injury status (US and MRI) and the pivot

shift was determined using Pearson’s chi-squared test. To evaluate the

reproducibility of the results, the agreement between observers was

determined using Cohen’s kappa (k) coefficient.

Results: On US, the ALL was identified and visible over its entire

length in 100% of patients (30/30; k = 1). The ALL was injured in

63% of patients (19/30; k = 0.93). On MRI, the ALL was identified in

96% of patients (29/30; k = 0.91). The ALL appeared injured in 53%

of cases (16/30; k = 0.93). An ALL that appeared injured on US was

more often associated with a positive pivot shift than was a non-

injured ALL (75% vs 39%, Chi2: 13.7, p\0.05). The inter-observer

agreement was high for both US (k between 0.91 and 1) and MRI (k

between 0.76 and 1).

Conclusions: Ultrasonography is a reproducible exam for the diag-

nosis of ALL injury. An ALL injury is most often associated with a

high pivot shift grade.

FP48-210
Combined reconstruction of the anterolateral ligament in chronic

ACL injuries leads to better clinical outcomes than isolated ACL

reconstruction
Helito, C.*1; Camargo, D.2; Bonadio, M.2; Giglio, P.2; pecora, J.2;

Demange, M.2; Camanho, G.2

1University of São Paulo, Hospital Sı́rio Libanês, sao paulo, Brazil;
2University of São Paulo, sao paulo, Brazil

Objectives: The anterolateral Ligament, despite some controversy,

appears to contribute with the Anterior cruciate ligament in control-

ling rotational instability. Some algorithms consider chronic lesions

of the ACL as a possible indication for extra-articular reconstruction

associated with intra-articular anatomical reconstruction. The aim of

the present study is to evaluate the results of combined Anterior

Cruciate Ligament (ACL) and Anterolateral Ligament (ALL) recon-

struction in patients with chronic ACL injury. Our hypothesis is that

patients who underwent ACL and combined extra-articular ALL

reconstruction will exhibit less residual instability and better clinical

outcomes.

Methods: Two prospective cohorts were evaluated and compared

retrospectively. Both groups consisted only of patients with chronic

ACL injuries (more than 12 months from injury to surgery). Patients

in group 1 underwent anatomical intra- articular reconstruction of the

ACL and patients in group 2 underwent anatomic intra-articular ACL

reconstruction combined with ALL reconstruction. Both groups were

operated with hamstrings tendons, although with different grafts

configuration. The presence of associated meniscal injury, the Inter-

national Knee Documentation Committee (IKDC) and Lysholm

functional outcome scores in the postoperative period, the presence of

residual pivot-shift (rotational instability) and graft rupture rate were

evaluated.

Results: Ninety-three patients who underwent reconstruction of

chronic ACL injuries were evaluated. The mean follow-up was 26.9

± 3.0 months for group 1 and 26.7 ± 4.4 months for group 2. There

were no significant differences between groups regarding gender, age,

duration of injury until reconstruction, follow-up time or presence of

associated meniscal injuries in the preoperative period. Regarding

functional outcome scores, patients in group 2 presented better results

on both the IKDC (92.5 vs 87.1; p = 0.004) and the Lysholm (94.9 vs

90.0; p = 0.001) evaluations. In addition, patients in group 2 had a

lower pivot shift rate at physical examination, presenting only 8.0%

positivity versus 35.3% in the isolated ACL reconstruction (p =

0.033). Regarding re-ruptures, group 1 presented 5 (7.3%) cases, and

group 2 presented no cases. Even with one more access in the lateral

region of the knee, the complication rate was very low in both groups,

with only minor events, except for the cases of graft rupture. Extra-

articular reconstruction did not cause any cases of loss of range of

motion.

Conclusions: The combined ACL and ALL reconstruction in patients

with chronic ACL injury leads to better functional outcomes and less

residual rotational instability, besides presenting a low number of

complications.

FP48-1706
Risk of femoral tunnels collision combining anterior cruciate

ligament recontruction and anterolateral tenodesis
Perelli, S.*1; Gelber Ghertner, P.2; Erquicia, J. I.3; Ibañez, M.4;

Danesino, G. M.5; Masferrer Pino, A.6; Pelfort López, X.7;

Monllau, J. C.8

1Hospital Universitari Quiron Dexeus, Barcelona, Spain; 2Hospital de

la Sta Creu I Sant Pau, Cirugia Ortopedica y Traumatologia, Complex

Knee Surgeon, Barcelona, Spain; 3Hospital Universitario Dexeus,

ICATME, Barcelona, Spain; 4University Hospital Dexeus, Barcelone,

Spain; 5IRCCS Policlinico San Matteo, Pavia, Italy; 6ICATME-

Institut Universitari Quirón Dexeus, Barcelona, Spain; 7Hospital de

Igualada, Igualada (Barcelona), Spain; 8Hospital del Mar, Head of the

Department of Orthopedics and Traumatology, Barcelona, Spain

Objectives: Some anterolateral tenodesis reckon on a femoral fixa-

tion through drilling a femoral tunnel. It has not yet been analysed the

possibility of collision between this tunnel and that of the Anterior

Cruciate Ligament (ACL)

It has not been described the best angle at which to drill the tunnel of

the tenodesis to avoid this collision

The aim of this study is to analyse postoperative CT of patients

underwent consensual reconstruction of ACL and Anterolateral

Tenodesis (AT)

The hypothesis is: drilling the tunnel of the tenodesis with an

inclination angle of 30� ventrally from the transepicondylar axis there

is no collision and between the tunnels there is a residual bone bridge

of at least 5 mm

Methods: Was analysed a prospective series of 33 postoperative CT

scan of patients underwent consensual reconstruction of ACL and AT

ACL were reconstructed with an anatomic femoral tunnel and AT

were performed with the central third of iliotibial band fixed via

interference screw in a femoral tunnel starting 5 mm proximally and 5

mm ventrally from the lateral femoral epicondyle and with a 30�
ventral direction from the transepicondylar axis (TA)

The following parameters were evaluated:

Knee Surg Sports Traumatol Arthrosc (2018) 26 (Suppl 1):S5–S126 S113

123



– collisions between the tunnels

– the residual bone bridge between the tunnels evaluated at the level

of the lateral condylar cortex and at a distance of 10 mm more

deeply

– the inclination of the tenodesis angle. Positive values were

considered when the inclination of the tunnel was in the proximal

or ventral direction from TA, negative when the direction was

distal or dorsal.

Results: We found 7 cases (21.21%) of femoral tunnels collision

In 8 cases (24.24%), the observed bone bridge between the 2 tunnels

was less than 5 mm;2 cases (6.06%) at the cortical level and 6 cases

(18.18%) 10 mm more deeply

The mean inclination of the tunnel on the coronary plane in

relation was ?11.24� (range - 15.34�/?28.38�) The mean inclination

of the tunnel evaluated on an axial plane was ?20.18� (range ?8.28�/
?27.09�)

In all collisions, the inclination on the axial plane was in a range of

?8.28�/?19�, the one on the coronary plane results in a range of -

10.42�/?26�
In cases where the bone bridge between the tunnels was less than 5

mm the inclination on the axial plane was in a range of ?16.02�/
?24.58�, the inclination on the coronal plane was in a range -

14.39�/26�
In 18 cases no collisions were observed and an at least 5 mm bone

bridge between the 2 tunnels was maintained

In these cases the inclination on the axial plane was in the range of

?23.15 �/?27.09�, the inclination on the coronal plane was in a range

of - 15.34/28.38�
Conclusions: Drilling a femoral tunnel with 30� of ventral inclination
in relation to the TA, we avoid a collision with the femoral ACL

tunnel and we maintain a bone bridge between the two tunnels of at

least 5 mm

The inclination of the tunnel in the proximal or distal direction does

not appear to affect the possibility of conflict if the starting point is 5

mm ventrally and 5 mm proximally to the femoral epicondyle

FP48-1739
Is there an area of lateral tibio-femoral isometry? Results

of a cadaveric tomodensitometric study
Ollivier, M.*1; Bulaid, Y.1; Aullo, G.1; Argenson, J.-N.1; Parratte, S.1

1Institute for movement and locomotion, orthopedic surgery,

MARSEILLE, France

Objectives: Recent clinical studies have shown that the risk of per-

sistent rotatory instability and re-rupture is significantly reduced when

anterior cruciate ligament (ACL) reconstruction is combined with

lateral extra-articular tenodesis (LET). Yet, fundamental studies

revealed that an excessively anisometric LET could be ineffective or

results in over-constraint joint. The objective of this study was to

determine the lateral tibiofemoral isometric area and to determine the

optimal femoral area with a predetermined tibial position.

Methods: 10 fresh frozen cadaver knees were analyzed by CT scan at

30�, 60� and 90� of flexion and at full extension. The tibia and the

femur were segmented and reconstructed using Mimics software.

A Matlab computational algorithm was then written to evaluate the

network of tibial and femoral points that approximated an optimal

isometric situation (with a tolerance of 0.5–1.5 mm variable during

the analysis) between extension and 90 � of flexion.
Eligible couple of points were determined in an ‘‘area of interest’’

corresponding to the distal femoral and proximal tibia lateral sides

(metaphysis and epiphysis).

Using the same algorithm, we determined optimal (isometric)

femoral points to couple with tibial point located on the line con-

necting the Gerdy tuberosity to the head of the fibula (GT-HF).

Results: The ideal isometric zone (\ 0.5 mm) systematically asso-

ciated a tibial point (variable from one knee to the other) and a linear

zone of 0.3 ± 0.2 mm of thickness and 45 ± 50 mm2area running

through the femur from posterior to anterior and inferior to superior,

passing bellow and behind the lateral epicondyle (mean distance of 4

± 2 mm).

Any displacement greater than 0.5 mm led to an induced anisometry

of 3 ± 3 mm p = 0.04).

By lowering the optimal isometric threshold (\ 1.5 mm) a non-

significant increase in the femoral area was observed (75 ± 40 mm2p

= 0.09). The definition of an imposed tibial zone (GT-HF) modified

the position of the isometric femoral zone (more vertical, moving

back and forth depending on the position of the tibial point, yet al-

ways posterior to the lateral epicondyle) without significantly

increasing its area (40 ± 30 mm2p = 0.3).

Conclusions: Conclusion:
There is a relative lateral femoral-tibial anisometry. The area of

isometry on the femur corresponding to the tibial points dictated by

the surgical technique seems difficult to determine precisely during

surgery, resulting substancial anisometry of the LET.

FP48-2018
Biomechanical function on anterolateral structure of knee

quantitative evaluation using the electromagnetic measurement
system
Araki, D.*1; Matsushita, T.2; Hoshino, Y.1; Kanzaki, N.1; Kuroda, R.1

1Kobe University Graduate School of Medicine, Department of

Orthopaedic Surgery, Kobe, Japan; 2Kobe University Graduate

School of Medicine, Orthopaedic Surgery, Kobe, Japan

Objectives: The biomechanical function of the anterolateral capsular

structure (ALS) in anterior cruciate ligament (ACL)- deficient knee

still remains unclear. However, this structure has been reported to

serve as a secondary restraint for knee joint stability. This study

aimed to quantitatively analyze the biomechanical functions of the

ALS of the knee, which speculated to exist in the anterolateral liga-

ment, using the electromagnetic measurement system (EMS). The

ALS of the knee was hypothesized to contribute to knee joint stability

biomechanically.

Methods: Fourteen fresh-frozen hemi-pelvis lower limbs were

employed. To quantitatively measure knee laxity, we used the EMS

for tracking knee motion. The intact ACL was initially confirmed

arthroscopically, and the Lachman test and the pivot shift test were

performed under ACL intact status. Subsequently, for 7 specimens,

the anterior 1/3 of the ALS was cut using a radiofrequency device,

and the Lachman test and the pivot shift test were repeated. The

residual ALS was then cut, and these two tests were repeated. Finally,

the ACL was cut arthroscopically and the two tests were further

repeated. On the other hand, for the rest of 7 specimens, the ACL was

cut first. Subsequently, the anterior 1/3 of the ALS and the residual

ALS were cut, and the two tests were repeated. The Lachman test and

the pivot shift test were performed under the following conditions: (1)

ACL/ALS-intact, (2)1/3 ALS-cut, (3) all ALS-cut, (4) ACL-cut, (5)

ACL-cut ? 1/3 ALS-cut, and (6) ACL ? all ALS-cut. The anterior

tibial translation (ATT) during the Lachman test and the acceleration

of posterior translation (APT) during the pivot shift test were mea-

sured using the EMS. The significance level was determined as 5%.

Results: The mean ATTs during the Lachman test in the ACL-cut

condition ((4), (5), and (6)) were significantly larger than those in the

other three conditions ((1), (2), and (3)) (p\ 0.0001). However, no

significant differences were observed among (1), (2), and (3) (p =

0.7592, (1)-2; p = 0.5503, (1)-3; p = 0.9983, (2)-(3)). No significant

differences were also detected among (4), (5), and (6) (p = 0.1701,

(4)-5; p = 0.9998, (4)-6; p = 0.3411, (5)-(6)). The mean APTs during

the pivot shift test in the ACL-cut condition ((4), (5), and (6)) were
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significantly larger than those in the other three conditions ((1), (2),

and (3)) (p \ 0.0001). No significant differences were observed

among (1), (2), and (3) (p = 0.9477, (1)-2; p = 0.1223, (1)-3; p =

0.6426, (2)-(3)). In addition, no significant differences were detected

among (4), (5), and (6) (p = 0.9999, (4)-(5); p = 0.9581, (4)-; p =

0.9986, (5)-(6)).

Conclusions: The ATTs during the Lachman test and the APTs

during the pivot shift test did not increase after the ALS was dissected

intraarticularly. The ALS did not contribute to knee joint stability

regardless of ACL-intact or -deficient status, and the ACL played a

more dominant role in controlling the Lachman test and the pivot shift

test than the ALS.

ACL Innovation I

FP49-29
3D CT evaluation of tunnel positioning in ACL reconstruction

using the single-anteromedial bundle biological augmentation
(SAMBBA) technique
Saithna, A.*1; Thaunat, M.2; Buscayret, F.3; Frois Temponi, E.4;

Sonnery-Cottet, B.2

1Ormskirk Hospital NHS Trust, Ormskirk, United Kingdom; 2Centre

Orthopedic Santy, Lyon, France; 3Clinique Saint Jean, Montpellier,

France; 4Hospital Madre Teresa, Belo Horizonte, Brazil

Objectives: Remnant preservation may confer important advantages

in the ACL reconstructed knee. However, the presence of a large

remnant may obscure visualisation and impair the ability to correctly

place tunnels. The purpose of this study was to determine whether

tunnel placement during anatomic ACL reconstruction using The

Single-Anteromedial Bundle Biological Augmentation (SAMBBA)

Technique is consistent and precise when a large native remnant is

preserved.

Methods: 99 consecutive patients undergoing an ACL reconstruction

during which at least 50% of the native ACL was preserved, were

included in this prospective study. The femoral tunnel was created

using an outside-in specific guide. The tibial tunnel, was positioned in

the anteromedial region of the ACL footprint and the remnant was

carefully preserved while drilling and passing the semitendinosus

graft through it. Post-operatively, 3D-CT was used to evaluate tunnel

placement. The mean tunnel locations were calculated and the stan-

dard deviation was used to evaluate precision of positioning. Inter-

and intra-reader agreement was determined to assess reliability of

evaluation of tunnel position.

Results: The centre of the femoral tunnel was positioned at a mean of

19.4 % (SD 2 %) of the depth of the notch and a mean of 23.1% (SD

3.5%) of the lateral wall height. The centre of the tibial tunnel was

positioned at a mean of 36.3 % (SD 3.8 %) of the anteroposterior

length of the tibial plateau and at a mean of 47 % (SD 2.6 %,) from

medial to lateral. The small standard deviations demonstrate that this

technique allows precise tunnel placement. The tunnel positions

achieved were consistent with previous anatomic studies of femoral

and tibial anteromedial bundle insertion. Intra-observer and inter-

observer reliability was high.

Conclusions: 3D CT evaluation demonstrates that despite the pres-

ence of a large remnant, placement of femoral and tibial tunnels for

anatomic ACL reconstruction using the SAMBBA technique is con-

sistent and precise. It is concluded that concerns regarding suboptimal

visualisation for tunnel placement, if a large native ACL remnant is

preserved, are not valid and that precise positioning of tunnels can be

reliably achieved.

FP49-549
Reliability of the quantitative measurement of the pivot shift test

using an inertial sensor
Yasuma, S.*1; Nozaki, M.1; Kobayashi, M.1; Kawanishi, Y.1;

Murase, A.2; Goto, H.1; Yoshida, M.1; Otsuka, T.3

1Nagoya City University Department of Orthopaedic Surgery,

Nagoya, Japan; 2Kasugai Municipal Hospital, Nagoya City University

Orthopaedic Surgery, Kasugai, Japan; 3Dept. of Orthopedics Nagoya
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Objectives: One of the common methodologies for evaluation of the

pivot shift test is the pivot shift grading as defined by International

Knee Documentation Committee (IKDC). However, as they depend

entirely on the tester’s subjectivity, the results tends to be inconsistent

among examiners. Recently, novel technology for quantitative eval-

uation of the pivot shift test using an inertial sensor has been validated

by several researchers. The purpose of this study was to determine the

intra- and inter-rater reliability of the quantitative measurement of the

pivot shift test using an inertial sensor.

Methods: A total of 40 patients undergoing double bundle anterior

cruciate ligament (ACL) reconstruction using hamstrings tendon

autograft were enrolled in this study. Knee rotational instability of all

patients were evaluated quantitatively by 2 specific orthpaedists

(tester A and B) using an inertial sensor.

First, an inertial sensor was fixed on the tibial tuberosity with an

exclusive strap under anesthesia, and the pivot shift test was per-

formed repeatedly by both tester A and B to calculate acceleration

and external rotational (ER) angular velocity during the maneuver.

Subsequently, the mean value of these parameters for the 3 times

pivot shift test was calculated. Patients were tested on both ACL-

injured knee and contra-lateral knee preoperatively, and also tested

intra-operatively on the involved knee after ACL grafts were tem-

porally fixed. Knee stability was measured for the following 3 states:

were measured (1) contra-lateral intact knee\ intact[, (2) preop-

erative ACL-injured knee\ ACLD[, and (3) ACL- reconstructed

knee\ACLR[. For statistical analysis, the test-retest reliability for

the 3 times pivot shift test repetitions performed by tester A and B

was assessed by calculating the intra-rater intraclass correlation

coefficients (ICC) derived from one-way ANOVA. Furthermore,

inter-rater ICC was evaluated to assess the inter-rater reliability of

these tests using the methodology of two-way mixed effects ANOVA.

Results: Acceleration for the intact, ACLD and ACLR for tester A

was 4.2 ± 0.8 (m/s2), 22.0 ± 10.8 and 4.3 ± 1.1 respectively, while it

was 5.5 ± 1.4, 12.7 ± 6.3, and 4.2 ± 1.1 respectively for tester B. The

intra-rater ICC for acceleration for tester A and B was 0.97 and 0.95

respectively, while the inter-rater ICC was 0.82. ER angular velocity

for intact, ACLD and ACLR for tester A was 117.3 ± 30.0 (deg/s),

298.3 ± 97.3, and 153.4 ± 51.6 respectively, while it was 69.7 ±

18.5, 160.8 ± 66.2, and 61.6 ± 12.4 respectively for tester B. The

intra-rater ICC for ER angular velocity for tester A and B was 0.97

and 0.94 respectively while the inter-rater ICC was 0.82.

Conclusions: Regarding acceleration and ER angular velocity, both

intra-rater and inter-rater reliability was excellent in this study

according to Landis and Koch’s reliability standards. These results

suggest that an inertial sensor can provide an accurate quantitative

measurement of rotational instability quantitatively.

FP49-620

Occurrence rate of Cyclops lesion after anatomic double-bundle
anterior cruciate ligament reconstruction with remnant tissue

preservation: comparisons with conventional procedure
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Objectives: We have developed anatomic double-bundle (DB) ACL

reconstruction with ligament remnant tissue preservation, and this

procedure significantly improved postoperative knee stability. There

has been apprehension that remnant preservation may increase the

occurrence rate of cyclops syndrome or cyclops lesion after ACL

reconstruction surgery. However, no previous studies have shown

about cyclops lesion after (DB) ACL reconstruction with remnant

tissue preservation. The purpose of this study was to compare

occurrence rate of cyclops lesion after anatomic DB ACL recon-

struction with or without remnant tissue preservation.

Methods: A total of 162 patients who underwent anatomic DB ACL

reconstruction procedure using hamstring tendon autografts were

enrolled in this study between 2007 and 2017. There were 92 men and

70 women with a mean age of 28.5 years (13–66 years) at the time of

surgery. Based on the Crain classification of ACL remnant tissue, 82

patients of Crain Type I, II, and III underwent the remnant-preserving

procedure (Group P) and the remaining 80 patients of Crain Type IV

underwent the remnant-resecting procedure (Group R). Cyclops

lesion was defined as a fibrous nodule ([ 5 mm) around the ACL

graft. All the patients underwent 2nd look arthroscopy, and were

evaluated the incidence of the cyclops lesion and clinical results.

Statistical comparison was made using the Mann-Whitney U-test and

the chi-square test. The significance level was set at p = 0.05.

Results: There were no significant difference in the background

factors between the 2 groups. Side-to-side differences in the anterior

laxity at 30� of knee flexion was significantly less (p = 0.04) in Group

P (0.8 mm) than in Group R (1.4 mm). There were no significant

differences in the clinical evaluations (Lysholm score, IKDC evalu-

ation) between the 2 procedures. Incidence of Cyclops lesion was

significantly higher (p = 0.0402) in Group R (33.8%) than Group P

(19.5%). The location of the cyclops lesion was divided into the 3

portions; proximal (Type I), middle (Type II), and distal (Type III) of

the ACL graft in the femoral notch. Type III was significantly higher

(p = 0.0013) in Group R (17.5%) than in Group P (0.024%). Each 2

patients had loss of knee extension more than 5 � in Groups P and R.

Sagittal T2-WI MRI could be found the nodule of cyclops lesion, and

the average of cross-sectional area was 116 (SD 66) mm2and 172.3

(50.9) mm2, in Groups P and R. Each sensitivity and specificity was

86 and 91%. Histologically, the nodule was the presence of disor-

ganized dense fibroconnective tissue in 15 cases. In 2 of 15 cases,

fibrocartilage tissue and bone debris were found.

Conclusions: The most important finding of the present study was

that the occurrence rate of cyclops lesion of remnant resecting pro-

cedure was significantly higher in DB ACL reconstruction. We

suggest that anatomic DB ACL reconstruction with remnant tissue

preservation may reduce cyclops lesion.

FP49-715

The clinical outcomes of preserved remnant technique, fibrin
clots, and platelet rich plasma in anatomic double-bundle ACL

reconstruction
MIYATAKE, S.*1; KUBOTA, K.1; TAKAO, R.1; KORESAWA, K.1;

HAMAMOTO, T.1; KUROKAWA, Y.1; MIYATAKE, M.1; SAIRYO, K.2

1Sanjo Sports Medicine and Orthopaedic Surgery Clinic, Takamatsu,

Japan; 2Department of Orthopedics, The University of Tokushima,

Tokushinma, Japan

Objectives: Preserved remnant in ACL reconstruction is believed to

enhance graft healing. Fibrin clots possess properties necessary for

structural support as well as a delivery mechanism of platelet-derived

growth factors. Platelet-rich plasma (PRP) containing various growth

factors and cytokines may facilitate the healing of tendon and

ligament. The purpose of this study was to evaluate whether remnant

preservation or addition of fibrin clots or PRP would improve clinical

outcomes in the anatomic double-bundle ACL reconstruction.

Methods: Total of 66 patients who underwent anatomic double-

bundle ACL reconstruction using a semitendinosus graft were

enrolled in this study. Operative techniques were as follows. Remnant

resection (RR) group (n = 21):Anatomic double- bundle reconstruc-

tion without remnant tissue preservation was performed with trans-

tibial technique described by Yasuda (2004). Preserved remnant (PR)

group (n = 25): Anatomic double bundle reconstruction with remnant

tissue preservation which was also described by Yasuda (2012).

Fibrin clot (FC) group (n = 10):The same technique as RR group were

performed with two fibrin clots stitched to the graft. PRP group (n =

10):The same technique as RR group were performed with 1 ml of

platelet-rich plasma applied over the graft. Lysholm knee score and

International Knee Documentation Committee (IKDC) rating system

was used for clinical evaluation. Kneelax-3(K3) arthrometer was

measured by a blinded and experienced physical therapist to evaluate

side-to-side anterior laxity with the patient’s knee at 20 degrees of

flexion under an anterior drawer force of 133 N. The values of K3

were divided into the following five grades: Grade E \ ± 1 mm,

Grade G\± 2 mm, Grade A\± 3 mm, Grade F\± 5 mm, Grade P

[5 mm. Postoperative results of PR group, FC group and PRP group

in each examination were compared with RR group.

Results: There was no significant difference in postoperative

Lysholm knee scores and K3 values among RR, PR, FC, and PRP

groups:(99.5 ± 1.5, 99.0 ± 2.4, 98.1 ± 5.4, and 100.0 ± 0 and 1.40 ±

2.84 mm, 1.22 ± 1.97 mm, - 0.41 ± 1.79 mm, and 0.05 ± 0.93 mm

respectively). Proportions of postoperative IKDC (A:B:C:D) were

(8:11:2:0), (17:7:1:0), (6:3:1:0), and (10:0:0:0) in the RR, PR, FC, and

PRP group. IKDC was significantly better with PRP as compared with

RR (P = 0.0018) but otherwise there was no significant difference.

Proportions of postoperative K3 values (E:G:A:F:P) were (5:5:4:5:2),

(8:3:9:4:1), (3:4:2:1:0), and (7:3:0:0:0) in the RR, PR, FC, and PRP

group. Postoperative K3 value was significantly better with PRP

group than RR group (P = 0.0468).

Conclusions: The use of PRP in ACL reconstruction improved IKDC

rating and K3 value as compared with control. Remnant preservation

and the use of fibrin clots in ACL reconstruction provided as good as

clinical outcomes as usual surgery. Slightly lower scores in the fibrin

clot group, although not statistically significant, could be explained by

overcorrection of the ligament which can be ameliorated by postop-

erative rehabilitation.

FP49-838
A clinical trial for safety and efficacy of human umbilical cord

blood—derived mesenchymal stem cells to enhance tendon graft
healing in anterior cruciate ligament reconstruction with 2 years

follow-up
Moon, S. W.*1; Wang, J. H.2

1Inje University Haeundae Paik Hospital, Busan, Korea, Republic of

(South Korea); 2Samsung Medical Center, Sungkyunkwan University,

Seoul, Korea, Republic of (South Korea)

Objectives: Mesenchymal stem cells (MSCs) showed therapeutic

potential to enhance tendon graft healing in anterior cruciate ligament

(ACL) reconstruction of animal study. Allogenic hUCB-MSCs may

be used safely without treatment related adverse event, and prevent

tunnel enlargement and improve clinical results in human ACL

reconstruction.

Methods: Thirty patients, who underwent ACL reconstruction, were

enrolled consecutively. The patients were divided 3 groups by ran-

domization. For group A, ACL reconstruction surgery without

additional treatment was performed as a negative control group. For

group B, hUSB_MSCs and hyaluronic acids mixture were applied on

S116 Knee Surg Sports Traumatol Arthrosc (2018) 26 (Suppl 1):S5–S126

123



tendon-bone interface of femoral and tibial tunnels during ACL

reconstruction surgery. For group C, only hyaluronic acids were

applied as a positive control group. Finally, 27 patients were analyzed

after exclusion of three patients (re-rupture 1, death 1, follow-up loss

1). Incidence of treatment-related adverse event (infection, tumor

formation), clinical outcomes including second-look arthroscopic

finding, and amount of tunnel enlargement were evaluated.

Results: There was no treatment-related adverse event in treatment

groups. There was no significant difference between the groups in

clinical outcomes such as KT-2000 (p = 0.793), pivot shift test (p =

0.9245), IKDC subjective score (p = 0.8227), Tegner activity level (p

= 0.9927) and second-look arthroscopic findings (synovial coverage

of the graft, p = 0.613, condition of the graft, p = 0.5606). Tunnel

enlargement of stem cell treatment group (579.74 ± 389.85 mm3) is

not different from negative (641.97 ± 455.84 mm3) and positive

control (421.96 ± 274.83 mm3) groups (p = 0.6468).

Conclusions: Allogenic hUCB-MSCs were used safely without

treatment related adverse event for 2 years follow-up. But, it failed to

show clinical advantage such as decrease of knee laxity or

improvement of clinical outcomes, and prevention of tunnel

enlargement postoperatively.

FP49-1136
Partial ACL tear: Is the selective single bundle reconstruction

enough? A minimum 5 years follow-up study
Ibañez, F.*1; Erquicia, J.1; Gelber, P.1; Masferrer Pino, A.1;

Gardella, E.1; Ibañez, M.1; Perez Prieto, D.1; Monllau Garcı́a, J. C.1

1Hospital Quiron Dexeus, Barcelona, Spain

Objectives: In the last years, the two anterior cruciate ligament

(ACL) bundles have increased relevance regarding to their individual

function on knee stability. The purpose of this study is to determine

the outcome of a selective reconstruction of an injured bundle of

isolated anteromedial bundle (AMB) or posterolateral bundle (PLB),

in a long term follow up.

Methods: Consecutive series of ACL reconstructions was prospec-

tively analyzed, wich were performed between October 2008 and

December 2012. All partial ACL tears who underwent selective

bundle reconstructions were studied. Pre op stability was assessed

with the Lachman, anterior-drawer test, and pivot-shift tests and KT-

1000. Lysholm, Tegner, the International Knee Documentation

Committee (IKDC) and Level of Satisfaction scores were used for

clinical and functional assessment. Arthroscopy findings were the

accurate method to diagnose the specific partials tears.

Results: Eighty-nine partial ACL reconstructions were performed.

The minimum follow-up period was 60 months (range 60–100

months). At this time, seventy-six (85%) were able to contact and

telephone interview with the functional scores. Thirty-four had AMB

and forty-two had PLB tears. Twenty seven reconstructions were

performed with semitendinosus tendon, twelve with gracilis, thirty-

three using both of them, and four with allograft. Two patients (2.6%)

suffered a re- rupture (1 motorcycle accident and 1 playing soccer).

The median Tegner score was 4 (range 1–10) before surgery and 6

(range 3–10) at the follow up (p\ 0.001). The mean Lysholm score

before surgery was 64.09 and 95.93 at the follow up (p\ 0.001). The

mean IKDC improved from 56.45 to 91.62 at the follow up

(p\ 0.001). The level of satisfaction was very high.

Conclusions: The reconstruction of the single injured bundle pro-

vides excellent functional scores at a minimum 5 years follow up, also

a normalized stability is achieved and gives the patient the opportu-

nity and confidence to return to previous level of activity.

FP49-1159
Does remnant preservation technique make a difference

in arthroscopic single bundle anterior cruciate ligament
reconstruction?
Neogi, D.*1; Robertson, A.1; Williams, T.2

1Cardiff and Vale University Health Board, University Hospital

Llandough, Cardiff, United Kingdom; 2Cardiff School of Sport,

Cardiff Metropolitan University, Cardiff, United Kingdom

Objectives: Clinical utility of remnant tissue preservation after sin-

gle-bundle anterior cruciate ligament (ACL) reconstruction has not

been established. The aim of this study was to compare the clinical

performance and complications between an ACL reconstruction with

a remnant-preserving (RP) single-bundle technique and a standard

single-bundle technique with no remnant (NR).

Methods: From Jan 2014 to Dec 2015, 106 consecutive patients with

single ligament injuries and who underwent single bundle anatomic

ACL reconstruction using hamstring graft and followed up for at least

18 months were retrospectively reviewed. Of these 55 knees under-

went ACL reconstruction with NR and 51 had RP. Associated

meniscal tears were treated appropriately. Patients were reviewed at 6

and 18 months and included range of motion, Lachman test, pivot-

shift test, KT-1000 arthrometer side-to-side anterior tibial translation

measurements and IKDC clinical scores as well as re- operations and

complications. Radiographs in two planes were reviewed for tunnel

position in RP group. Statistical analysis was done using SPSS Ver-

sion 21.0 (SPSS Inc, Chicago, USA).

Results: Time from injury to surgery was significantly shorter (3.6 ?

8.6 vs 8.2?16.3 months; P\ .05) in RP than in NR group. There was

no difference in side-to-side anterior tibial translation between the NR

and RP groups. Assessing anterior stability, no difference was found

between the groups for the KT arthrometer, negative rate of Lachman,

and the pivot shift test. Assessing functional outcome, there was no

significant difference in IKCD scores. In NP group there were 9

medial meniscus (MM), 16 lateral meniscus (LM) and 10 involving

both menisci tears while in RP group there were 9 MM, 15 LM and 6

both menisci. ACL graft rupture occurred in 2 (3.9%) patients in RP

and in 5 (9%) patients in NR (P\ .05). In patients with intact ACLs at

follow-up 4 pts in RP and 3 pts in NR required additional surgery. Of

this 2 in RP group was for inability to achieve full extension while

rest were for meniscal pathology either failure of repairs (4) or re-

tears (1). There was one case of late infection at the tibial incision site

in RP. Radiographs showed good position of tibial tunnel in all cases

in RP group.

Conclusions: Remnant preservation in anatomic single-bundle ACL

reconstruction did not significantly improve subjective and functional

results in the short-term evaluation, but it showed less re-rupture

rates. There were no concerns regarding tibial tunnel placement in RP

technique.

FP49-1305

Residual antero-posterior knee laxity is not impaired
by an adjustable button device. Prognostic factors leading

to increased laxity after isolated ACL reconstruction
Panisset, J. C.*1; Boutsiadis, A.1; Barthelemy, R.2; rossi, J.1;

BARTH, J.3

1centre ostéo articulaire des Cèdres, parc Sud Galaxie, echirolles,

France; 2Department of Radiology, Clinique du Mail, Grenoble,

France; 3Centre Ostéo-Articulaire des Cèdres, Parc Sud Galaxie,

Echirolles, France

Objectives: Biomechanical studies demonstrated that adjustable-loop

button devices lengthen and displace after high cyclic forces. The

adjustable button used in our study may not lead to increased post-

operative laxity and to worse clinical results. Additional purpose was
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to find possible concomitant risk factors predisposing to residual laxity

[ 3 mm.

Methods: Two groups of patients with similar preoperative activity

level and reconstruction of acute isolated ACL ruptures with ham-

strings tendon autografts were retrospectively obtained. The groups

differed only in the femoral fixation method (bio-absorbable inter-

ference screw-Screw Group, or adjustable button-Button Group. In

order to compare the two fixation methods, we excluded any other

predisposing factor that could increase knee laxity and influence our

results. For this reason exclusion criteria were concomitant or pre-

vious meniscectomy or even meniscal repair at time of operation,

surgery delay more than 6 months and revision cases.

The objective International Knee Documentation Committee (IKDC)

score, the Tegner activity level and the antero- posterior laxity (Telos)

were recorded preoperatively and at minimum 24 months later. The

Knee injury and Osteoarthritis Outcome Score (KOOS) was obtained

at the latest follow-up.

Results: A total of 272 patients with mean follow up of 26 ± 3

months were included (Screw = 121, Button = 151). The mean pre-

operative laxity was 6 ± 3 mm for the Button and 6 ± 2.9 mm for the

Screw group (p = 0.144) while the respective values for the Tegner

were 6.85 ± 1 and 6.9 ± 1.15 (p = 0.87).

The mean post-operative laxity was 1.5 ± 2.0 mm in the Button and

2.3 ± 2.0 mm in the Screw group respectively (p = 0.0004).

According to objective IKDC score 87.4% of the patients in the

Button and 74.4% in the Screw Group were rated as Grade A (p =

0.0056). The mean post-operative scores were the following: Tegner

6.5 ± 1.3 and KOOS 90.6 ± 7.5 for the Button; and Tegner 6.3 ± 1.4

and KOOS 90.6 ± 7.4 for the Screw group (p = 0.31 and p = 0.76

respectively). A negative correlation was found between post-opera-

tive laxity and final Tegner (rs = - 0.303, p\ 0.001) and KOOS

scores (rs = - 0.17, p = 0.005).

Bivariate analysis showed that the preoperative pivot shift grade (p

\0.001), the pre-operative laxity[7 mm (p = 0.02) and the younger

age (p = 0.003) were negative prognostic factors for residual laxity[
3 mm. Final multivariate analysis showed that only the pivot shift

remained the strongest predictor (odds ratio [OR], 4.689 for pivot 2

compared to 1 and OR = 58 for pivot 3 compared to 1, p\.001).

Conclusions: The adjustable-loop button was superior in terms of

post-operative laxity compared to the interference screw for femoral

fixation. Nevertheless, the most important risk factor of residual knee

laxity[ 3 mm was the preoperative pivot shift grade.

ACL innovation II

FP50-459
Short-term effects of meniscal repair or resection in anterior

cruciate ligament reconstruction: a register study of 6398 patients
Svantesson, Eleonor*1; Cristiani, R.2; Hamrin Senorski, E.1;

Forssblad, M.3; Samuelsson, K.1; Stålman, A.2

1Department of Orthopaedics, Sahlgrenska University hospital,

Mölndal, Sweden; 2Karolinska Institutet, Stockholm Sports Trauma

Research Center, Stockholm, Sweden; 3Stockholm Sports Trauma

Research Center, Karolinska Institutet, Stockholm, Sweden

Objectives: To compare patient reported outcome measures

(PROMs) during the first postoperative year between isolated anterior

cruciate ligament (ACL) reconstruction and ACL reconstruction with

concomitant meniscal intervention.

Methods: Prospectively collected data on patients who underwent

primary ACL reconstruction at single hospital during the study period

1st Jan 2001 to 31th Dec 2014, and did not present with any con-

comitant injuries others than meniscal and/or cartilage lesions were

included. Exclusion criteria were contralateral or revision ACL

surgery, untreated meniscal injury and more than one type of

meniscal treatment. Five groups of the following meniscal interven-

tions in addition to ACL reconstruction were established; medial

meniscal (MM) resection, MM repair, lateral meniscal (LM) resec-

tion, LM repair and MM?LM resection. Patients with isolated ACL

reconstruction formed a separate group. Preoperative, 6-month and 1-

year outcome data in terms of Knee Injury and Osteoarthritis Out-

come Score (KOOS), Lysholm knee score and Tegner Activity scale

were collected. Differences in change over time were analyzed with

an ANOVA for repeated measurements (Group * Time) with age at

surgery, gender and cartilage injury as covariates. An adjusted uni-

variate ANOVA was applied to analyze PROMs between groups at

the final follow-up. The level of significance was set as p\ 0.05.

Results: A total of 6398 patients were included (56.8% males, mean

age 28.5 ± 10.2 years). The KOOS improved across all subscales for

all treatment groups during the 1-year follow-up. The mean change

over time differed significantly between groups for the subscales

symptom (p = 0.017) and activities in daily living (ADL) (p\0.001).

Symptom was least improved in the MM repair group with a mean of

4.6 points while the MM?LM resection group showed the largest,

with a mean change of 12.2 points. For the ADL subscale, the isolated

ACL showed the least improvement with 6.2 points and the MM?LM

resection group the major with a mean change of 10.7 points. At

1-year follow-up, a significant difference between the groups was

found only for the subscale symptom (p = 0.019). The lowest score in

symptom was found in the MM repair group (mean 78.4 [95% CI;

76.3–80.5]). No significant differences were found between groups in

change of the Lysholm score over time, however, at 6 months, the

difference between groups was significant [F(5, 5.434) = 3.27, p =

0.006] with the meniscal repair groups reporting the lowest scores.

Conclusions: Although patients with simultaneous meniscal injuries

may present with worse subjective knee function preoperatively, a

considerable improvement during the first postoperative year is likely

and the short-term prognosis is good. Patients treated with meniscal

resection are able to reach the same knee function as isolated ACL

reconstructions as early as 6 months postoperatively. However,

patients with meniscus repair may have slightly worse subjective knee

function at both six and 12 months follow-up.

FP50-703
Anterior cruciate ligament reconstruction in skeletally immature

athletes using an all-epiphyseal ‘‘over-the-top’’ technique
Zaffagnini, S.*1; Roberti di Sarsina, T.2; Macchiarola, L.2;

Signorelli, Cecilia2; Grassi, A.2; Raggi, F.2;

Marcheggiani Muccioli, G. . M.2

1Istituto Ortopedico Rizzoli, University of Bologna, II Orthopaedic

and Traumatologic Clinic, Bologna, Italy; 2Istituto Ortopedico

Rizzoli, Laboratorio di Biomeccanica e Innovazione Tecnologica,

Bologna, Italy

Objectives: The aim of this study is to follow-up, clinically and

radio-graphically, patients who underwent ACL reconstruction with

an all-epiphyseal ‘‘over-the-top’’ technique.

Methods: Twenty young athletes were enrolled and retrospectively

evaluated. The subjects underwent surgical ACL reconstruction

between 2009 and 2013. The surgical technique consisted in a single

bundle all-epiphyseal ACL reconstruction with an extra-articular

lateral tenodesis. The mean follow-up was 54 months [34 min- 123

max] after surgery. Clinically the patients were evaluated pre- and

post- operatively with scoring systems: Lysholm, KOOS and Tegner

scores. Objective IKDC was calculated post-operatively. The joint

laxity was evaluated by KT1000 and Rolimeter arthrometers.

Panoramic AP standing radiographs of the lower limbs and lateral

knee radiographs were also taken at the follow-up to evaluate limb

length discrepancies (LLD) and axial malalignment.
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Results: Clinical scores showed significant (P\ 0.01) improvement:

Lysholm and KOOS scores improved from 40 [22;65] and 59 [42,73]

respectively to 100 [95;100] and 99 [97;100] after surgery. Tegner

score improved from 2 [2;2] preoperatively to 7 [3;9] at follow-up

(P\ 0.01). At follow-up IKDC score was A for all patients but one

who scored B. All the patients returned to sport activity and had good

stability at follow-up: the KT1000 showed a median side-to-side

difference of 0.0 mm [- 0.4;1.0] for the standard force evaluation and

0.0 mm [- 1.0;0.8] for manual-maximum test. The Rolimeter showed

median side-to-site difference of 0.0 mm [- 1.0;0.8]. Three minor

dysmetries and axial deviations were observed at the x-rays: one

patient had 0.6 cm lengthening and 4� of varus, one had 1 cm

lengthening, and one had 3� of varus (in comparison with the non-

operated limb). No re-injury were observed.

Conclusions: This study demonstrates that the modified all-epiphy-

seal single bundle ‘‘over-the-top’’ technique is a good option for ACL

reconstruction in pediatric subjects.

FP50-773
New anatomical single bundle anterior cruciate ligament

reconstruction using a rounded rectangular dilator
Nakase, J.*1; Takata, Y.1; Shimozaki, K.1; Asai, K.1; Tsuchiya, H.1

1Kanazawa University, Orthopaedic Surgery, Kanazawa, Japan

Objectives: It is widely accepted that a smaller hamstring autograft

size (diameter \ 8 mm) is a predictor of poor knee stability and

clinical outcomes. A shortcoming of conventional anatomical single

bundle anterior cruciate ligament (ACL) reconstruction is that the

creation of a large anatomical bone tunnel is not possible because of

roof impingement or breakage of the posterior femoral bone tunnel.

Based on the results of anatomical studies involving the ACL, we

should create a femoral bone tunnel in a rounded rectangular shape to

approximately reproduce the native tendon-bone junction, and per-

form ACL reconstruction using a thick graft. The rounded rectangular

tunnel was more fitted to the graft than the round tunnel. Therefore,

we created an original femoral dilator and sizing block and developed

a new ACL reconstruction technique: ‘‘rounded rectangular femoral

tunnel ACLR’’ (RFTR). This study aimed to compare femoral tunnel

area and clinical results between conventional anatomical single

bundle ACL reconstruction (ASBR) and RFTR. The hypothesis was

that RFTR would have a larger femoral tunnel and improved clinical

results.

Methods: Between May 2010 and Aug. 2015, 157 primary ACL

reconstructions were performed. After implementation of inclusion

criteria, 112 ACL reconstructions matched for sex were analyzed

retrospectively (ASBR = 56 patients; 25 male, 31 female; age, 24.1 ±

9.3 years; RFTR = 56 patients; 25 male, 31 female; age, 24.5 ± 10.1

years). Both ACL reconstructions were performed using a semi-

tendinosus graft (with or without the gracilis tendon).

The evaluation items were area of the femoral tunnel, anteroposterior

laxity measured with a knee laxity testing device, the pivot-shift test,

and Lysholm score at 2 years after ACL reconstruction. We deter-

mined the femoral tunnel size using a sizer during arthroscopy. The

tunnel was within the native ACL footprint, and we chose the max-

imum size possible without going beyond the lateral intercondylar

ridge. Each item were compared using Student’s t-test and the chi-

square test. Significance was accepted at a level of p\ 0.05.

Results: The RFTR created a larger femoral tunnel area than did the

ASBR (average area, 52.7 ± 4.8 mm2vs 47.0 ± 7.3 mm2; P\.01).

RFTR use resulted in better anteroposterior stability and Lysholm

score than did ASBR (average side-to- side difference for anterior

tibial translation, 0.9 ± 1.0 mm vs. 1.8 ± 1.2 mm; P\.01; average

Lysholm score, 98.9 ± 2.4 vs 97.6 ± 3.3; P\.01). Differences in

rotational laxity between groups were statistically significant

(negative pivot shift, 93.3% vs 82.5%; P\.01). We did not experience

any serious intraoperative complications.

Conclusions: Compared with conventional anatomical single bundle

ACL reconstruction, rounded rectangular femoral tunnel ACL

reconstruction created a large femoral tunnel and improved antero-

posterior movement, rotational laxity, and clinical results. This

technique is simple and can address the shortcomings of conventional

anatomical single bundle ACL reconstruction.

FP50-997

Efficacy and tolerability of a nutritional supplement based
on bioactive plasma proteins in acl reconstruction. A multicenter,

randomized and controlled trial
LOPEZ VIDRIERO, E.*1; olive, R.2; lopez capape, D.3;

Lopez-Vidiero, Rosa4; VARELA, MARIA LUISA 5

1ISMEC. INTERNATIONAL SPORTS MEDICINE CLINIC,

SEVILLE, Spain; 2CAR BARCELONA, HOSPITAL TARRASA,

barcelona, Spain; 3CEMTRO MADRID, MADRID, Spain; 4ISMEC.

International Sports Medcine Clinic, H. Virgin de Valme, Sevilla,

Spain; 5OPKO, barcelona, Spain

Objectives: New biologic strategies are arising to enhance healing

and improve clinical results of ACL reconstruction. The aim of this

study was to evaluate a non invasive new oral nutritional supplement

composed of bioactive plasma proteins, collagen peptides, hyaluronic

acid-chondroitin sulfate complex and vitamin C.

Methods: A Prospective, multicenter, randomized and open label

trial was conducted in 80 patients. All of them underwent ACL

reconstruction with both hamstrings with the same method of fixation,

analgesic and physiotherapy protocol. After exclusion criteria were

applied, 72 remained for intention to treat analysis. 36 were allocated

for nutritional treatment (P) and the other 36 were controls (C). There

were no differences in the demographic and preoperative variables

between groups.

The variables of the study were studied at 0, 7days, 1, 2 and 3 months.

Pain was measured with VAS and analgesic consumption (AC).

Clinical results with IKDC and number of Physiotherapy sessions

(PT). And efficacy and tolerability with a 5 point scale. At 3 months

graft maturation (GM) was measured with MRI by a blinded msk

radiologist, and security by the number of adverse events (AE) was

recorded.

An independent ethical committee approved the study. External

statistic analysis was performed with SAS System and statistical

significance was set at 0.05.

Results: Both groups improved in VAS compared to baseline without

statistical differences between them.

The P group needed less AC at 3 months: 8.5% vs 50% p\ 0.05. Had

better IKDC score at 2 months: 64.4 vs 55.5 p\ 0.05. Needed less PT

at 3 months 48.3 vs 38 p\ 0.001. Had better significant efficacy at 2

(3.66 vs 3.35) and 3 (3.66 vs 3.38) months and tolerability at 1 (3.7 vs

3.2),2 (3.8 vs 3.4) and 3 (3.8 vs 3.5) months. Graft maturation was in

more advanced degrees (3–4) in the P group at 3 months 61.7% vs

38% p\ 0.01. No adverse effects or intolerances were reported due

to P.

Conclusions: The use of an oral nutritional supplement based on

bioactive plasma proteins after ACL reconstruction with hamstrings

and physiotherapy, improves pain, by decreasing the needs for pain

killers; clinical results, efficacy, tolerability and graft maturation.

Without any adverse effects compared to controls.

Thus, enhances healing and improves function and may allow a faster

recovery and return to play being a safe therapy.
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FP50-1195
A new reduction maneuver in ACL reconstruction surgery
Navali, A.*1

1Tabriz University of medical sciences, Tabriz, Iran, Islamic Republic

of

Objectives: In an ACL deficient knee the tibia is internally rotated

and displaced anteriorly. This abnormal anterior location of tibia

relative to the femur causes PCL kinking and laxation by approxi-

mating its origin and insertion. In case of ACL graft fixation in an

anteriorly displaced tibia, the desired tibiofemoral stability will not be

achieved and a persistent anterior translation of tibia will ensue. The

presence of PCL buckling in the post-surgery MRI is the result of the

failed tibial reduction in ACL surgery. We hypothesized that for

obtaining optimal results in ACL reconstruction surgery, tibia should

be reduced before graft fixation. Our proposed maneuver reduces tibia

to its anatomic location by exerting posterior and external rotational

force. This Maneuver is exerted during final ACL graft fixation. The

purpose of this study is to assess the efficacy of this maneuver.

Methods: In a prospective cohort study from Nov 2011 to Oct 2013,

457 patients with ACl reconstruction were enrolled. In 224 cases, the

ACL graft was fixed in a standard fashion with traction applied on the

graft. In the remaining 233 cases, we used a maneuver to reduce the

joint prior to final graft fixation. Anatomic single bundle ACL

reconstruction using quadruple hamstring graft were done in all cases.

The mean follow up was 29 months (24–38 months). Lysholm, IKDC,

modified Cincinnati, Tegner-Lysholm activity scores and pivot shift

test were recorded prior to surgery and at the final follow up. The

anterior translation of tibia was measured using KT 1000 and a

motorize arthrometer. The results were statistically analyzed at the

final follow-up.

Results: Despite a slightly better results in the final Lysholm, IKDC,

modified Cincinnati and Tegner-Lysholm activity scores there were

no significant differences between two groups, but the anterior

translation of tibia measured by KT 1000 and the motorized

arthrometer was significantly lower in the maneuver-exerted group.

The mean KT-1000 arthrometer side-to-side difference was 3.6 mm

for the standard group and 1.5 mm for the maneuver group. The mean

motorized arthrometer side-to-side difference was 4.1 mm for the

standard group and 2.1 mm for the maneuver group. The clinical pivot

shift test (0–3) showed significant better results in the maneuver

group.

Conclusions: According to our results, we concluded that the use of

our proposed maneuver during ACL reconstruction surgery could

improve final results by reducing tibia to its anatomic location.

FP50-1851
Higher gene expression of healing factors in anterior cruciate

ligament tibial remnant in acute ACL reconstruction
Novaretti, J.*1; Astur, D.1; Nicolini, A.1; Pochini, A.1; Andreoli, C.1;

Ejnisman, B.1; Cohen, M.1

1Orthopaedics and Traumatology Sports Center (CETE), Paulista

School of Medicine (EPM), São Paulo, Brazil

Objectives: Anterior cruciate ligament (ACL) reconstruction with

remnant-preservation has been described and related to potential

advantages. There is a lack in literature about gene expression of

potential factors related to ligament healing in the ACL remnant and

its relation to time from injury. The objective of the study was to

evaluate gene expression of healing factors in ACL remnants biopsied

during primary reconstruction and to correlate it with time from

injury. The hypothesis was that there would be a difference in gene

expression of healing factors in ACL remnants in relation to time

from injury. In acute reconstructions (less than 3 months from injury)

the ACL remnant would express more genetic healing factors than in

intermediate (from 3 to 12 months) and chronic reconstructions (more

than 12 months).

Methods: From July 2016 to May 2017, ACL tibial remnant samples

were collected arthroscopically from 53 patients undergoing primary

ACL reconstruction, with informed consent. The expression of 21

genes (COL1A1, COL1A2, COL2A1, COL3A1, COL5A1, COL5A2,

COL12A1, COL14A1, THBS4, FN1, LOX, PLOD1, PLOD2, TGF1,

TGFR1, TNC, TNXB,

GDF5, GDF6, GDF7 and COMP) related to ligament healing factors

was analyzed in 46 ACL tibial remnants biopsied during surgical

reconstruction with quantitative real-time PCR technique. Specimens

were divided into three groups according to time from injury: acute,

with less than 3 months from injury (N = 19), intermediate, between 3

and 12 months (N = 12) and chronic, greater than 12 months (N = 15).

Differences among groups were evaluated using chi-squared test for

categorical variables and Kruskal Wallis test for quantitative vari-

ables. Moreover, we associated all variables with time from injury

using Mann-Whitney test or Spearman’s correlation. After removing

outliers, Crt values for each gene were compared between groups

using Kruskal Wallis test followed by Mann-Whitney test, correcting

for multiple comparisons. All data was analyzed with SPSS and P

\.05 was considered significant, after Bonferroni correction for

multiple comparisons.

Results: Expression of COL1A1, COL1A2, COL5A1, COL5A2,

COL12A1, LOX, PLOD1, PLOD2 and TNC genes genes in ACL

tibial remnants was greater in acute compared to intermediate and

chronic injuries (P\ .05). Genes COL1A1 and COL12A1 were also

more expressed in acute compared to intermediate groups (P\ .05).

Furthermore, expression of the genes COL1A1, COL1A2, COL5A1,

COL5A2 and PLOD1 was significantly higher in female than in male

patients (P\ .05).

Conclusions: The present study demonstrates that gene expression of

ligament healing factors in ACL tibial remnant is higher in acute (less

than 3 months from injury) compared to intermediate (3–12 months)

and chronic (more than 12 months) injuries. Therefore, ACL recon-

structions preserving the tibial remnant may present the greatest

healing potential when performed in acute injuries.

FP50-1966

Bacterial biofilms are adherent to graft tissue and inert fixation
material in failed ACL reconstructions
Flanigan, D.*1; Everhart, J.1; DiBartola, A.1; Dusane, D.1;

Moley, J.1; Kaeding, C.1; Magnussen, R.1; Stoodley, P.1

1The Ohio State University Wexner Medical Center, Columbus,

United States

Objectives: Recently, failed anterior cruciate ligament reconstruction

(ACLR) grafts have been shown to be frequently colonized with low

virulence bacteria, which may be a biologic cause of graft attenuation

and failure. The objective of this study is to determine bacterial

biofilm presence on graft tissue as well as fixation material to identify

a potential nidus for colonization.

Methods: 34 consecutive revision ACLR cases were included. Tissue

biopsies were obtained from ruptured graft material on tibial, femoral,

and intra-articular segments as well as fixation material. Bacterial

cultures and PCR for bacterial DNA with a universal primer were

obtained on all patients. Fluorescence microscopy with nucleic acid

and extracellular polysaccharide stains as well as culture with a

specialized agar immersion method were used to localize biofilms on
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a subset of patients. No patients had clinical signs of infection prior to

graft failure.

Results: Clinical cultures were negative in all but 1 case (coagulase

negative staphylococcus). Bacterial DNA was present in 30/34 cases

(88%). Fluorescence microscopy confirmed presence of bacterial

biofilms directly adherent to the tendon graft surface in all graft

segments (femoral tunnel, tibial tunnel, and intraarticular segments).

Additionally, biofilms were adherent all identified methods of fixation

including monofilament suture, PEEK and metal interference screws,

and braided suture. Agar immersion cultures on suture and interfer-

ence screws had uniform outgrowth, indicating no tendency for

biofilm formation on specific portions of fixation material.

Conclusions: Bacterial biofilms are commonly encountered on failed

ACLR grafts in the setting of negative clinical bacterial cultures and

absence of clinical signs of infection. Biofilms can form on any

portion of the failed soft tissue graft or fixation material and are more

readily identified with specialized laboratory techniques including

PCR, fluorosecence microscopy and agar immersion-based cultures.

ACL injury

FP51-331

Distal femur bony morphology is a risk factor for anterior
cruciate ligament injury and increased rotatory knee instability
Pfeiffer, T.*1; Burnham, J.2; Kanakamedala, A.3; Hughes, J.3;

Shafizadeh, S.1; Irrgang, J.3; Debski, R.2; Musahl, V.2

1Universität Witten-Herdecke, Orthopädie, Unfallchirurgie und

Sporttraumatologie, Köln, Germany; 2Orthopaedic Robotics

Laboratory, Departments of Orthopaedic Surgery and Bioengineering,

Pittsburgh, United States; 3University of Pittsburgh, Orthopaedic

Surgery, Pittsburgh, United States

Objectives: Tibial bony morphologic characteristics have been

demonstrated to increase the risk of anterior cruciate ligament (ACL)

injury and were found to influence the magnitude of the pivot shift.

However, it is unclear if femur morphology might influence the

magnitude of the pivot shift and the risk ACL injuries.

Therefore, the purpose of this study was to examine the relationship

between distal femoral morphology and anterior cruciate ligament

injury and rotatory knee instability. It was hypothesized that increased

posterior femoral condylar depth, quantified as the cam ratio, would

correlate with increased risk of primary ACL injuries, ACL recon-

struction failures, contralateral ACL injuries and positively correlate

with increased rotatory knee instability, measured by a quantitative

pivot shift test.

Methods: Consecutive patients undergoing arthroscopic knee surgery

at an academic medical center from 2012 to 2016 with minimum

follow-up of 24-months were retrospectively reviewed. Subjects were

stratified into four groups: a control group of patients with no ACL

injuries and three groups of patients with either primary ACL injury,

failed ACL reconstruction, or previous ACL injury and subsequent

contralateral ACL injury. Using straight lateral radiographs with

mean condylar overlap of 2.4 mm, the ratio of posterior lateral

condylar depth over total condylar distance was defined as the cam

ratio. For Patients with primary ACL injury a standardized pivot shift

test was performed preoperatively under anesthesia on both knees and

quantified using tablet technology. Analysis-of-variance and post-hoc

testing were used to test for differences in the mean cam ratio between

study groups (p\ 0.05).

Results: 175 patients met inclusion criteria. The mean cam ratios in

the control (41), primary ACL injury (50), failed ACL reconstruction

(49), and contralateral ACL injury (35) groups were 61.1 ± 2.1%,

64.2 ± 3.8%, 64.4 ± 3.6%, and 66.9 ± 4.0%, respectively. Patients

with a primary ACL injury, failed ACL reconstruction, or

contralateral ACL injury had significantly higher cam ratios com-

pared to the control group (p\ 0.008). ROC analysis demonstrated a

cam ratio of 63% or greater to be associated with an increased risk for

ACL injury (sens 83%; spec 71%). There was a significant correlation

between the cam ratio and side-to-side differences in anterior trans-

lation of the lateral compartment (r = 0.419, p \ 0.05) during a

quantitative pivot shift test.

Conclusions: The data from this study show that increased depth of

the lateral femur condyle, quantified as the cam ratio, is associated

with increased risk of ACL injury, including primary and contralateral

ACL injuries and rotatory knee instability. This suggests that distal

femur morphology may contribute to the multifactorial genesis of

rotatory knee instability and increases the risk of ACL injuries. This

data may assist clinicians when assessing risk of both ACL injury and

increased rotatory knee instability after ACL reconstruction.

FP51-475

Tibial footprint size of anterior cruciate ligament measured
on magnetic resonance imaging: is it reliable to predict actual

size?
Park, Y.-B.*1; Lee, H.-J.1; Ha, C.-W.2; Kim, S. H.3

1Chung-Ang University Hospital, Chung-Ang University, Seoul,

Korea, Republic of (South Korea); 2Samsung Medical Center,

Sungkyunkwan University School of Medicine, Seoul, Korea,

Republic of (South Korea); 3Hanmaeum Changwon Hospital, Han-

Yang University, Changwon-Si, KyungSangNam-Do, Korea,

Republic of (South Korea)

Objectives: Measuring anterior cruciate ligament (ACL) tibial foot-

print size on magnetic resonance image (MRI) is commonly used for

preoperative planning of ACL reconstruction. However, the accuracy

of such measurement has not been well documented yet. The purpose

of this study was to investigate whether the actual size of ACL tibial

footprint could be predicted by measuring ACL tibial footprint size on

MRI and to develop models to improve the accuracy of predicting the

actual size based on ACL tibial footprint size measured on MRI.

Methods: A total of 164 patients with normal visualized ACL in

gross evaluation and MRIs were included in this study. Cases with

ACL tear, severe mucoid degeneration, osteophyte around ACL tibial

insertion, or intervals between MRIs and actual measurement for

more than 12 months were excluded. ACL tibial footprint was care-

fully dissected and measured in total knee arthroplasty. Length of

ACL tibial footprint on MRI was measured on sagittal proton density

image while width was measured on oblique coronal proton density

image. Association between measurements on MRIs and actual

measurement of ACL tibial footprint length and width was analyzed

using univariable and multivariable regression analyses. Reliability of

measurements for ACL tibial footprint length and width on MRI was

evaluated.

Results: ACL tibial footprint length and width measured on MRIs

showed strong correlation with actual length and width of ACL tibial

footprint (r = 0.904 and r = 0.808, respectively). There were differ-

ences between ACL size measured on MRIs and its actual size

(length: 1.4 mm, width: 1.6 mm). Actual length of ACL tibial foot-

print could be predicted based on its length measured on MRI and sex

(R^2 = 0.82, P \.001). Similarly, actual width could be predicted

based on width measured on MRI and sex (R^2 = 0.75, P\.001). All

intra-class correlation coefficients were greater than 0.8, indicating

good reliability.

Conclusions: Measurements of ACL tibial footprint size on MRI

showed strong correlation with its actual size. Prediction equations

showed good concordance correlation coefficients. Predictive models

developed in this study can be useful measurement tools for preop-

erative planning of ACL reconstruction.
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FP51-574
Bone bruises in complete and partial ACL ruptures: is there any

correlation?
Makridis, K.*1; Rousseau, R.2; Zourntou, Mantina3; Djian, P.4

1IASO THESSALIAS, ORTHOPAEDICS, Larisa, Greece; 2Chirurgie

Orthopédique, Hôpital de la Pitié-Salpêtrière, Paris, France;
3FACULTY OF MEDICINE, UNIVERSITY OF THESSALY,

LARISA, Greece; 4Cabinet Goethe, Paris, France

Objectives: The aim of this study was to evaluate the patterns of bone

bruises in athletes with ACL ruptures after contact and non-contact

injuries and to correlate the characteristics of bone marrow edema in

patients with partial and complete ACL ruptures.

Methods: Two-hundred and ninety patients diagnosed with ACL

ruptures were investigated. The patients’ demographics, time to

radiological examination, any related injuries and the type of sports

activities were retrospectively collected. Magnetic resonance imaging

was performed in all the cases. The characteristics of bone bruises

were evaluated in T2- weighted fat-suppressed images by two inde-

pendent radiologists. Their patterns, depth and intensity were

compared between the partial and complete injuries and any corre-

lation was recorded.

Quantitative data were statistically analyzed using the Student t-test

for unpaired samples and qualitative data were analyzed with the chi-

square test. Pearson and Spearman correlation coefficients were cal-

culated to analyse the correlation between the partial and complete

ACL ruptures. Significance levels were set at p\ 0.05 with confi-

dence intervals at 95%. Comparison of data between the groups was

performed on a personal computer using SPSS (17.0.1 for windows,

SPSS Inc., Chicago, Illinois).

Results: There were 147 females (50.7%) and 143 males (49.3%),

with a median age of 35 years (range 12–70) and median BMI of 22.8

(range 15.8–36.8). The median time delay from injury to MRI was 12

days (range 1–134). Eighty six patients (29.6%) had a contact and 204

(70.3%) a non-contact mechanism of injury. The majority of patients

(53.5%) had a deep and severe (52%) bone bruise pattern according to

the Brittberg-Winalski’s classification. A correlation was found

between the extent of bone bruises and the type of ACL ruptures

(Pearson correlation coefficient = 0.098, p = 0.047 and Spearman

correlation coefficient = 0.072, p = 0.039).

Conclusions: The patterns of bone bruises after an ACL injury differ

according to the mechanism of injury. Their characteristics (extent

and severity) vary in the complete and partial ACL ruptures and their

preoperative evaluation can give valuable information regarding the

surgical treatment and the postoperative rehabilitation.

FP51-763

Tegner activity scale as predictor of re-injury after double-bundle
anterior cruciate ligament reconstruction in young athletes
Han, C.*1; Hashimoto, Y.2; Tomihara, T.3; Yamasaki, S.4;

Takigami, J.3; Taniuchi, M.3; Shimada, N.3

1Osaka City General Hospital, Shimada Hospital, Osaka City, Japan;
2Osaka City University, Osaka city, Japan; 3Shimada Hospital,

Habikino city, Japan; 4Osaka City General Hospital, Osaka City,

Japan

Objectives: Double-bundle anterior cruciate ligament (ACL) recon-

struction provided better clinical outcomes and stability than single-

bundle ACL reconstruction in previous studies. Subsequent ACL

injuries are serious problems for young athletes who hope to return to

previous sports activities. However, few studies are reported about

risk factors of subsequent ACL injuries after double-bundle ACL

reconstruction. The purpose of this study was to identify the risk

factors for ipsilateral ACL re-injury after primary double-bundle ACL

reconstruction in young athletes.

Methods: The study included 192 young athletes who underwent

double-bundle ACL reconstruction using hamstring autograft without

concomitant ligament injuries in our institutions from 2007 to 2015.

The average age was 16.5 years (13- 19). A mean follow-up was 2.5

years (1–6.2). The rate of return to previous sports was examined.

Patients were divided into two groups depending on patients who had

ipsilateral re-injury (re-injury group) or not (non re-injury group). In

addition, gender, BMI, Tegner Activity Scale (TAS), concomitant

meniscal tears, graft size, pivoting sports (soccer, basketball, rugby,

football) were retrospectively evaluated to determine their contribu-

tion to ipsilateral ACL re-injury.

Results: The number of patients who were able to return to previous

sports was 138 cases (71.9%). Thirteen cases (6.8%) had ipsilateral

re-injury. The re-injury group had significantly higher TAS (average

8.5; non re-injury group 7.2, P\ 0.05) and the rate of pivoting sports

(85%; non re-injury group 53%, P\ 0.05) in the Mann-Whitney U

test and V 2 test. In multiple logistic regression analysis, the re-injury

group had significantly higher TAS compared to the non re-injury

group and the odds ratio (OR) for re-injury was 2.6(95% CI 1.1–6.5,

P\ 0.05). The receiver operating characteristic curve showed that 9

points of TAS was cutoff value leading to re-injury (area under the

curve 0.77). When TAS was over equal 9, OR was 9.63 compared

under 9 by Fisher’s exact test (95% CI 2.3–56, P\ 0.05).

Conclusions: Higher TAS was significantly related factor for re-in-

jury after double-bundle ACL reconstruction in young athletes,

whereas gender, BMI, meniscal tears and graft size were not related.

FP51-905

External focus instructions and feedback improve movement
quality with effects sustained over time. Relevant to use in ACL

injury prevention
Benjaminse, Anne*1; Welling, W.1; Otten, E.1; Gokeler, A.1

1Center for Human Movement Sciences, University Medical Center

Groningen, Groningen, Netherlands

Objectives: Long-term ACL injury reduction on the sports field has

yet to be achieved. Adding principles of motor learning may optimize

the efficacy of current ACL injury prevention programs. The main

goal of this study was therefore to determine if protective effects of

training of a jump-landing task maintain over time (retention) and

carry over to another task (transfer).

Methods: Forty healthy team ball sport athletes (20 males, 20

females) were randomly assigned to a verbal internal focus (IF, n =

10), verbal external focus (EF, n = 10), video (VI, n = 10) or control

group (CTRL, n = 10). A double legged drop vertical jump (DVJ) was

performed as baseline followed by two training blocks (TR1, TR2)

and immediate post test. Subjects in the IF, EF and VI groups were

free to ask for feedback after every jump in TR1 and TR2. One week

after TR2, a retention and transfer test (45� unanticipated sidestep

cutting) was conducted. 3D kinematics and kinetics were captured

using an 8 camera motion analysis system. To determine differences

between groups (IF, EF, VI and CTRL), time (pretest, TR1, TR2,

posttest and retention test) and sex (female and male), two 4x5

MANOVA’s were used. A multivariate 2 94 ANOVA was conducted

to examine differences in transfer test technique between groups (IF,

EF, VI and CTRL) and sex (female and male).

Results: No significant difference was found in baseline kinetics and

kinematics. Males in the VI group showed greater knee flexion angles

than the IF group at posttest (VI: - 81.90 � ± 9.18, IF: - 60.22� ±
11.77, p = 0.021) and retention (VI: - 83.30� ± 7.75, IF: - 53.53� ±
18.71, p = 0.019). Males in the EF group showed greater knee flexion

angles at retention (- 71.79 � ± 8.96) compared to posttest (- 65.30�
± 13.58), p\ 0.05.

Females in the EF group showed smaller knee valgus moments at

retention (- 0.23 Nm/kg ± 0.09) compared to posttest (- 0.32 Nm/kg
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± 0.11), p = 0.034. Females in the VI group showed greater knee

flexion angles during retention (- 70.70� ± 6.41) compared to

posttest (- 61.89� ± 8.86), p = 0.008. Lastly, females in the VI group

showed smaller knee flexion moments during retention (- 1.95 Nm/

kg ± 0.59) compared to posttest (- 2.20 Nm/kg ± 0.68) and TR2 (-

2.13 Nm/kg ± 0.47) (p\ 0.05).

For the transfer test, males in the VI (5.1� ± 1.0) and CTRL (5.1�
± 1.0) groups showed greater hip flexion range of motion (ROM)

compared to the IF (3.7� ± 0.0) and EF (3.0� ± 1.5) groups

(p\ 0.05).

Females in the VI group showed greater hip flexion ROM (7.0� ±
1.0) compared to the IF (0.6� ± 0.0), EF (1.3� ± 0.7) and CTRL (2.7�
± 0.0) groups (p\ 0.05). The EF (- 13.4� ± 3.5) and VI (- 15.9� ±
3.5) groups showed greater knee flexion ROM compared to the IF (-

6.3� ± 2.6) group (p\ 0.05).

Conclusions: The findings of our study showed that EF instructions

and video feedback are effective methods to optimise movement

technique. The achieved effects were sustained over time. Interest-

ingly, the skills learned during a DVJ were carried over to a plant and

cut task. This indicates successful changes in movement technique

and lowering risk factors for ACL injury.

FP51-1018
Validity of visual rating of the lower extremity against 3D

kinematics in people with an ACL injury
Nae, Jenny*1; Creaby, M.2; Cronström, Anna1; Blackmore, T.3;

Ageberg, Eva 1

1Lund University, Department of Health Sciences, Lund, Sweden;
2School of Exercise Science Australian Catholic University, Brisbane,

Australia; 3University of Portsmouth, Sport and Exercise Science,

Hampshire, United Kingdom

Objectives: To evaluate whether visual rating of the knee and femur

is valid against three-dimensional (3D) kinematics in people with an

anterior cruciate ligament (ACL) injury.

Methods: Fifty-three patients (45% women) with an ACL recon-

struction, mean 26.7 years (SD 6.5), were included in this cross-

sectional study. They performed two tasks, the single-leg mini squat

(SLS) and the single-leg hop for distance (SLHD), on their injured

leg. The knee abduction angle was calculated with a 3D motion

analysis system during the performance of the tasks. The execution of

the tasks were videotaped from a frontal view and the Knee Medal to

Foot Position (KMFP) and femoral valgus was assessed on-video by

an experienced clinician using a 4-point ordinal scale from 0 (good) to

3 (poor). The visual assessment was dichotomized into two groups to

enable comparison between groups, one group with those scored as

‘‘0’’ (Knee Over Foot Position (KOFP) or no femoral valgus,

respectively) and one group with those scored as ‘‘1’’ and ‘‘2’’ (KMFP

or those with femoral valgus, respectively). Differences in 3D-knee

kinematics between these groups were investigated using independent

sample t-test.

Results: There was no difference in 3D knee abduction angle

between those visually assessed as having a KOFP and those assessed

as having a KMFP during the SLS (mean difference 1.25, 95% CI -

2.75 to 5.26) or the SLHD (mean difference 0.68, 95% CI - 2.66 to

4.02). There was no difference in 3D knee abduction angle between

those visually assessed with or without a femoral valgus during the

SLS (mean difference 1.59, 95% CI - 1.096 to 4.27) or the SLHD

(mean difference 1.77, 95% CI - 2.62 to 6.15).

Conclusions: Visual assessment of KMFP and femoral valgus on-

video is not valid against 3D knee abduction angle during a SLS or a

SLHD in patients with ACL reconstruction. Further research may

reveal whether visual observation of POEs is valid against other 2D or

3D kinematic variables.

FP51-1610
Athletes are at higher risk for meniscal and chondral injuries

occurring concomitantly with anterior cruciate ligament injury
Vargas, L.*1; Uribe, J.1; Hechtman, K.1; Zvijac, J.1; Garcia, C.1

1Miami Orthopedic and Sports Medicine Institute, Coral Gables, Fl,

United States

Objectives: We hypothesize that the prevalence of concomitant

injuries (CI) with Anterior Cruciate Ligament (ACL) injury is higher

in athletes then in non-athletes, as well in athletes participating in

contact sports versus non-contact sports.

Methods: CI are defined as meniscal tears of any severity and

chondral lesions. Each lesion that was found on diagnostic Magnetic

Resonance Imaging (MRI) or during arthroscopy procedure. If mul-

tiple CI were found together, then each injury was recorded, and the

patient was still considered as a single incident of ACL tear with CI.

Inclusion criteria were any patients undergoing primary ACL recon-

struction and receiving a pre-operative MRI within two weeks after

injury. Exclusion criteria were any patients with ACL tears that also

had any other Grade 2 ligament injury, previous ACL reconstruction,

not receiving a pre-operative MRI, or any previous knee interven-

tions. We identified 711 patients that underwent ACL reconstruction

in a retrospective chart review.

Results: Out of the 711 patients, 500 (70%) were found to have CI.

Of those 500 patients, 361 (72%) were athletes. 273 athletes were

participating in contact sports. There were 301 Medial Meniscal

(MM) injuries. 194 (64%) MM injuries occurred in athletes and 73%

(141 out of 194) occurred during contact sports. Lateral Meniscal

(LM) injuries totaled 315. 235 (74%) LM injuries occurred in ath-

letes, and 79% (185 out of 235) occurred during contact sports.

Trochlear Groove (TG) injuries totaled 25. Athletes accounted for 16

(64%) TG injuries and contact sports took up 81% (13 of 16). There

were 35 Patellar (P) injuries. 24 (68%) P injuries occurred in athletes

and 71% (17 out of 24) occurred during contact sports. Medial

Femoral Condyle (MFC) injuries totaled 63. 38 (60%) were athletes

and contact sports took up 82% (31 of 38). Lateral Femoral Condyle

(LFC) injuries totaled 50. 38 (76%) were athletes and contact sports

accounted for 82% (31 of 38). There were 16 Tibial Plateau (TP)

injuries. 63% (10 out of 16) were athletes and 80% (8 out of 10)

occurred during contact sports

Conclusions: There is significant difference in the incidence of CI in

athletes versus non-athletes. Athletes have a higher rate of CI with

ACL tears then non-athletes. Furthermore, we have also found a

significant difference in contact sport athletes with CI compared to

non-contact sport athletes. The rate of incidence of CI in contact sport

athletes is higher than non-contact sport athletes

FP51-1949

Influence of posterior tibial slope and meniscal tears
on anteroposterior laxity of knees with ACL tears
Pungitore, M.*1; Valoroso, M.2; La Barbera, G.2; Pasqualotto, S.3;

Valluy, J.4; Saffarini, M.4; Demey, G.5; Dejour, D.5

1Ospedale San Gerardo, Monza, Italy; 2Ospedale di Circolo e

Fondazione Macchi, Varese, Italy; 3ASST G.PINI-CTO, Milano,

Italy; 4ReSurg SA, Nyon, Switzerland; 5Lyon Ortho Clinic, Lyon,

France

Objectives: Background: Knee laxity following tears of the anterior

cruciate ligament (ACL) prognosticate outcomes following ACL

reconstruction, and may therefore help clinicians prescribe adjuvant

procedures and rehabilitation protocols, as well as estimate risks of

resuming particular sports.

Purpose: To determine demographic and anatomic factors associated

with side-to-side (SSD) differential laxity and anterior tibial transla-

tion (ATT) x-ray measurements in patients with ACL tears. The
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hypothesis was that both SSD and ATT would be associated with

excessive tibial slope ([ 8�) and medial meniscal lesions.

Methods: The authors prospectively analyzed pre-operative data of

all patients that underwent primary ACL reconstruction between 2013

and 2015 at one same centre. The inclusion criteria were adult

patients with full or partial ACL tears in the ipsiplateral knee, a

healthy controlateral knee, and availability of full demographic data

(age, gender, BMI), pre-operative SSD differential laxity (measured

using Telos device with 150N load) and ATT (measured on x-rays in

monopodal stance), tibial slope (measured on true sagittal view

x-rays) and MRI to reveal concomitant bony, ligamentous or meniscal

lesions. The exclusion criteria were patients who had previous frac-

ture or surgery, or those with concomitant ligament tears, in either

knee. Uni- and multi-variable linear regressions were performed to

determine significant associations between laximetry values (SSD and

ATT) and demographic and anatomic factors (gender, age, BMI, tibial

slope, medial and/or lateral meniscal lesions).

Results: A total of 251 patients (69% men) met the criteria, aged 29.8

± 10.5 years (range 16–62). Their mean BMI was 23.8 ± 3.5 (range

16.0–35.3) and tibial slope was 9.5� ± 2.4� (range 3�–16�). The ACL
tears were ‘partial functional’ in 61 (24%), ‘partial non-functional’ in

26 (11%), and ‘complete’ in 164 (65%). There were 70 knees with

isolated medial meniscal tears, 47 knees with isolated lateral meniscal

tears, and 35 knees with tears of both menisci. The pre-operative SSD

was 6.1 ± 3.7 mm (range - 5.7–16.8) and ATT was 2.6 ± 2.7 mm

(range - 4.9–14.0). Multi-variable regression confirmed significant

associations between ATT and tibial slope (p\ 0.05) and medial

meniscal lesions (p\ 0.001), but revealed no significant associations

between SSD and any variables.

Conclusions: The study confirms the strong relationship of ACL tears

with tibial slope and meniscus status. The hypothesis is valid and

demonstrates that ATT on monopodal stance in ACL-deficient knees

is increased by excessive tibial slope and by medial meniscal tears.

These findings could modify the immediate post-operative rehabili-

tation in terms of weight-bearing to protect the graft.

Recovery from ACL injury

FP52-662

Early strength recovery after anterior cruciate ligament
reconstruction using the fascia lata
Hardy, A.*1; Haillotte, G.2; Granger, B.3; Noailles, T.4; Khiami, F.5

1Hopital Cochin, Paris, France; 2Ch versailles, Le Chesnay, France;
3Hopital Pitié Salpétrière, Paris, France; 4CHU Nantes, Nantes,

France; 5Pitié salpetriere, Paris, France

Objectives: After undergoing anterior cruciate ligament (ACL)

reconstruction, patients must recover at least 80% of their hamstring

and quadriceps strength to be able to return to sports without risk to

the graft. Harvesting of the patellar tendon leads to large deficits in

quadriceps strength, while harvesting the hamstring tendons leads to

large deficits in hamstring strength. However, there are no published

studies on the strength deficit after ACL reconstruction with the fascia

lata. The objective of this study was to evaluate the results of isoki-

netic testing in patients who underwent ACL reconstruction with a

fascia lata graft and to analyze the individual factors affecting these

results. The hypothesis was that preserving the quadriceps and ham-

strings would lead to satisfactory isokinetic testing results by

preserving the physiological balance between the flexor and extensor

mechanisms in the leg.

Methods: In this retrospective, single-center study, 53 patients had

their quadriceps and hamstring strength recovery evaluated 6 months

and 1 years post-ACL reconstruction by concentric isometric testing

at a slow (90 �/s) and fast velocity (240�/s). These results were

analyzed as a function of individual characteristics such as age, sex,

preinjurylevel and type of sports activity, and IKDC and Lysholm

scores.

Results: The quadriceps strength deficit at the slow and fast velocities

was 27.5 and 22.5% at 6 months and 15.5 and 11% at 1 year,

respectively. The hamstring strength deficit at the slow and fast

velocities was 12.1 and 7% at 6 months and 8 and 6.4% at 1 year,

respectively. The quadriceps to hamstring ratio at the slow and fast

velocities was 66.7 ± 16.5 and 71.3 ± 15.5 at 6 months, and 61.1 ±

14.9 and 67.6 ± 12.5 at 1 year. Being less than 25 years of age,

having a subjective IKDC grade or Lysholm score above 90, and

being a professional athlete were significant predictors of better

muscle strength recovery.

Conclusions: Isokinetic testing at 6 months and 1 year after ACL

reconstruction surgery using the fascia lata showed that the quadri-

ceps to hamstring ratio is close to physiological standards.

FP52-670
Cross-training effect on quadriceps strength and functional

recovery after ACL reconstruction: a prospective, randomized,
controlled study
Harput, Gulcan*1; Demirci, S.1; Yildiz, T. I.1; Ulusoy, B.2;

Eraslan, Leyla1; Bayrakci Tunay, Volga 1

1Hacettepe University, Ankara, Turkey; 2Cankiri Karatekin

University, Cankiri, Turkey

Objectives: The aim of this study was to investigate the effects of

different types of cross-training effect on recovery after anterior

cruciate ligament (ACL) reconstruction to determine if contralateral

limb strengthening produce cross-over benefit for reconstructed limb

in terms of quadriceps strength and knee function improvement.

Methods: Forty-eight patients (Age:29.48 ± 6.85 years, BMI:26.10

± 3.20 kg/m2) who had undergone ACL reconstruction with ham-

string tendon autograft were included in the study. The patients were

randomly divided into 3 groups when they reached 1st month post-

surgery: Cross-concentric training (CCT) group (n = 16), Cross-ec-

centric training (CET) group (n = 16) and control group (n = 16). All

groups followed the same rehabilitation program for their recon-

structed limb. Additionally, the two experimental groups followed 8

weeks of isokinetic training on the uninjured knee at 60 �/s; 3 days a

week. Quadriceps maximum isometric strength of the groups was

tested at 1st (pre-training), 3rd (post-training) and 6th months after

surgery. Concentric and eccentric quadriceps strength, single leg hop

test and International Knee Documentary Committee (IKDC) score

were also measured at 6th months after surgery. Analysis of variance

was used for statistical analysis.

Results: Group by time interaction was significant for isometric

quadriceps strength for reconstructed (F(4,90) = 3.15, p = 0.018) and

healthy knees (F(4,90) = 3.04, p = 0.021). Quadriceps strength of both

knees was greater in CCT and CET groups compared to control group

at 3rd and 6th months after surgery (p\ 0.05). Concentric and

eccentric quadriceps strength of the knees was also greater in

experimental groups compared to control group (p\0.05). However,

there was no difference between CCT and CET groups in terms of

quadriceps strength (p[ 0.05). IKDC score and single leg hop dis-

tance were not significantly different among groups (p[ 0.05).

Conclusions: The findings suggest that contralateral limb quadriceps

strengthening in early phase of ACL rehabilitation could help to

improve quadriceps strength of the reconstructed limb following

surgery. Therefore, it should be the integral part of the ACL reha-

bilitation protocols since quadriceps strength weakness is the main

problem after ACL reconstruction. CCT and CET seem similar cross-

over effect on reconstructed limb but combining different types of

contraction may result in greater strength gains.
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Strength recovery and functional outcomes after anterior cruciate

ligament reconstruction with quadriceps tendon versus hamstring
tendon autografts in soccer players: a randomized control trial
Martı́n Alguacil, J. L.*1; Arroyo Morales, M.2;

Cantarero Villanueva, Irene3; Monje Cabrera, I.4; Abellan, J. F.5;

Esparza Ros, F.6

1Clinica Martin Gómez, Hospital vithas La salud, Granada, Spain;
2universidad de Granada, clinica Martin Gómez, GRANADA, Spain;
3Universidad de Granada, GRANADA, Spain; 4Mutualidad Andaluza

de Futbolistas, Sevilla, Spain; 5Hospital Morales Meseguer, Murcia,

Spain; 6Universidad Católica de Murcia, Murcia, Spain

Objectives: To prospectively compare strength recovery and func-

tional outcomes of anatomic single bundle reconstruction (ACLR)

with hamstrings (HT) and Quadriceps (QT) autografts in competitive

soccer players. The main hypothesis of this study is that ACLR with

HT and QT yield similar knee stability, functional results and

extension muscle strength recovery with a significant deficit in

isokinetic hamstring muscle strength in patients who had an ACLR

with a HT compared to patients who had ACLR with QT.

Methods: 56 participants were enrolled in this randomized controlled

trial and placed into two groups: HT or QT. Both groups followed the

same staged rehabilitation protocol, performed by the same team of

physiotherapists. Patients were evaluated previous to surgery and 3, 6

and 12 months after surgery for isokinetic testing, anteroposterior

laxity and functional assessment (Lyshom knee scoring scale) which

was also evaluated at 24 months after the surgery. Hamstring/

quadriceps (H/Q) ratio was the primary end-point measured with a

Genu 3 dynamometer. Peak torque (at 60, 180 and 300 degrees/sec-

ond), and anteroposterior laxity (KT-2000 TM arthrometer) were also

assessed. Intention-to-treat analysis was performed.

Results: The results of the H/Q ratio analysis of the participants over

time revealed significant differences at 60, 180 and 300 deg/s at 3, 6

and 12 months of follow-up (60deg/s: F = 5,3, p = 0.005; 180 deg/s: F

= 5,5, p = 0.004; 300 deg/s: F = 5,1, p = 0.005) and revealed sig-

nificant differences at 60 deg/s, 180 deg/s, and 300 deg/s in the

participants over time for peak torque in extensor muscle strength at 3

and 6 months of follow-up, with higher values in the quadriceps

tendon group but not at 12 months follow-up. There were no signif-

icant differences in functional endpoints or arthrometer assessments.

Conclusions: ACLR with QT graft showed similar functional results

at 24 months follow up with a better isokinetic H/Q ratio at 3, 6 and

12 months compared to ACLR with HT in soccer players. This higher

H/Q ratio observed with QT could be an advantage of this graft over

HT for ACLR.

FP52-936
Young athletes return too early to knee-strenuous sport,

without acceptable knee function after anterior cruciate ligament
reconstruction
Beischer, Susanne*1; Hamrin Senorski, E.2; Thomeé, C.3;

Samuelsson, K.4; Thomeé, R.5

1Institute of Neuroscience and Physiology, The Sahlgrenska

Academy, Gothenburg, Sweden; 2Institue of Neuroscience and

Physiology, The Sahlgrenska Academy, Gothenburg, Sweden;
3Sportrehab, Gothenburg, Sweden; 4Sahlgrenska University Hospital,

Gothenburg University, Mölndal, Sweden; 5Clinical Neuroscience:

Sahlgrenska Academy, Gothenburg, Sweden

Objectives: The purpose of this study was to evaluate the return to

knee-strenuous-sport rate, muscle function and subjective knee

function among adolescent athletes (15–20 years of age) and adult

athletes (21–30 years of age) 8 and 12 months after a primary anterior

cruciate ligament (ACL) reconstruction.

Methods: This is a prospective cohort study with cross-sectional data

from a rehabilitation outcome register, 8 and 12 months after a pri-

mary ACL reconstruction, with results from five tests of muscle

function, the Knee injury and Osteoarthritis Outcome Score (KOOS)

and the Tegner Activity Scale (Tegner). A total of 270 (51% women)

athletes, aged 15–30 years, were included 8 months after ACL

reconstruction. At 12 months 203 (51% women) athletes were

included. All athletes were, prior their ACL injury, involved in knee-

strenuous sport, defined as Tegner C 6. The return to knee- strenuous-

sport rates and the rate of achieving a limb symmetry index of C 90%

in all five tests of muscle function, defined as muscle function

recovery, and subjective knee function, as measured with the KOOS,

were compared between age groups. The Mann-Whitney U test and

an independent t-test were used for non-parametric and parametric

data respectively. The chi-square test was used to analyse associations

between categorical variables. All significance tests were conducted

at the 5% significance level.

Results: The adolescent athletes had, 8 months after ACL recon-

struction, a higher (50%) (p = 0.04) return to knee- strenuous-sport

rate, compared with the adult athletes (38%). At the 12-month follow-

up, no difference was found between the age groups; 74%, and 63%

respectively. At the 8-month follow-up, 29% of the athletes, in both

age groups, who had returned to knee-strenuous sport, had recovered

their muscle function in all five tests of muscle function. At the

12-month follow-up, the corresponding results were 20% for the

adolescents and 28% for the adult patients. No difference in mean

KOOS scores was found between the age groups at 8 or 12 months

after ACL reconstruction.

Conclusions: Adolescent athletes return to a higher extent and too

early to knee-strenuous sports compared with adult athletes after a

primary ACL reconstruction. Worrying is that more than 70% of

young athletes, 15–30 years old, make their return to knee-strenuous

sport, without recovering their muscle function. In order to set real-

istic expectations, clinicians are recommended to ensure that young

athletes receive information about not to return before muscle func-

tion is recovered and that this may take longer time than 12 months.

FP52-1657
Muscle activity patterns during drop vertical jump in young

adults following anterior cruciate ligament reconstruction
Meyer, C.*1; Gette, P.1; Mouton, Caroline2; Seil, R.3; Theisen, D.1

1Sports Medicine Research Laboratory, Luxembourg Institue of

Health, Luxembourg, Luxembourg; 2Centre Hospitalier de

Luxembourg, Département de l’Appareil Locomoteur, Luxembourg,

Luxembourg; 3Centre Hospitalier Luxembourg, Department of
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Objectives: Patients following anterior cruciate ligament recon-

struction (ACLR) reportedly have abnormal knee landing

biomechanics. Moreover, different neuromuscular activity of knee

flexor and extensor muscles has been observed and suggested as ACL

injury risk factors. Therefore, this study aimed at comparing knee

biomechanics and electromyographical patterns of ACLR patients and

controls during drop vertical jump (DVJ).

Methods: 3D motion analysis of the DVJ task was prospectively

performed in a rehabilitated cohort of 16 patients with ACLR (age: 25

± 7 years, body mass index: 22.9 ± 2.3 kg/m2, 9.0 ± 1.3 months

since surgery, 6 bone-patellar-tendon- bone/10 hamstring grafts) and

in 20 healthy age/BMI-matched controls (24 ± 7 years, BMI: 22.8 ±

2.5 kg/m2). DVJ was performed on 2 separate force platforms and

standardized from 0 to 100%, determined from landing to subsequent

take- off. Landing and push-off phases were defined from initial

contact to maximal knee flexion and from maximal knee flexion to

take-off, respectively. Sagittal knee power was computed based on an

inverse dynamics approach. Surface electromyographic (sEMG)
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signals were recorded from both legs for the vastii and the medial and

lateral hamstrings. Linear envelopes of three trials per side, per par-

ticipant and per muscle were obtained after applying a band-pass filter

(10–500 Hz), signal rectification and a low-pass filter (10Hz). Linear

envelopes were amplitude-normalized based on maximal sEMG sig-

nals obtained during a separate, maximally executed

countermovement jump. Per patient and muscle, ensemble-averages

of linear envelopes of the operated and non-operated leg were com-

puted. Per healthy participant, ensemble-averages of a randomly

chosen leg were generated. For each muscle, separate statistical

parametric mapping t-test or paired t-test analyses were performed to

test for significant differences (p\ 0.05) in sagittal knee power and

sEMG waveforms.

Results: In ACLR patients, knee power absorption and generation

were decreased by 25 and 21%, respectively, at the operated leg

compared to their non-operated one. Decreased knee power absorp-

tion (15%) was also observed in the operated leg of ACLR patients

compared to controls. No difference was found in the vastii and

biceps femoris sEMG activities, neither when comparing the two legs

of the patients, nor when comparing ACLR patients and controls.

However, semitendinosus sEMG activity was increased (?30%)

during the push-off phase at the operated leg of ACLR patients

compared to their non-operated one.

Conclusions: An unloading strategy was observed in the operated

knee of ACLR patients during landing from a DVJ 9 months post-

surgery. Loading asymmetry may be considered as a risk factor for

early-onset knee osteoarthritis development. Previous reports showing

decreased knee flexor and increased knee extensor activity during

landing were not confirmed. However, increased semitendinosus

activity during the push-off phase might be regarded as a compen-

sation strategy.

FP52-1883
The return of vertical jump landing limb symmetry after ACL

reconstruction on the level of healthy individuals: longer
versus shorter duration of supervised physiotherapy
Krolikowska, Aleksandra*1; Czamara, A.1; Szuba, L.2; Kentel, M.1;

Krupa, S.2; Reichert, P.3

1The College of Physiotherapy in Wroclaw, Wroclaw, Poland; 2The

Center of Rehabilitation and Medical Education, Wroclaw, Poland;

3Division of Sports Medicine, Wroclaw Medical University,

Wroclaw, Poland

Objectives: Achieving satisfactory outcome after ACL reconstruction

undergoing home-based physiotherapy procedure without the direct

supervision of a physiotherapist remains controversial. The study

aimed to investigate if the duration of supervised physiotherapy

affects the return of limb symmetry during vertical jump landing at 7

months after ACL reconstruction on the level of healthy individuals.

Methods: The prospective study consisted of two groups of males

averagely 30 weeks after primary unilateral ACL reconstruction with

the use of autologous ipsilateral semitendinosus graft (Group I, n = 20

and Group II, n = 15). The time since reconstruction in both groups

(Group I, 27.95 ± 8.26 weeks; Group II, 32.47 ± 7.74 weeks) was

insignificant (p = 0.11), although there were significant differences

(p\ 0.001) between the duration of supervised physiotherapy

between the two groups (Group I, 27.9 ± 8.26 weeks; Group II, 11.28

± 8.20 weeks). The results were compared to the healthy individuals

(Group III, n = 20) matched in terms of gender, age, body mass, and

body weight. Two-legged and one-legged vertical jumps landing

vertical ground reaction force (VGRF) were bilaterally measured in

the three studied groups with the use of force plates. The limb sym-

metry was analyzed by calculating the limb symmetry index (LSI).

For the statistical analysis purposes, the analysis of variance (one-way

ANOVA) was carried out.

Results: Significant differences (p = 0.002) were found in the two-

legged vertical jump LSI between Group I (LSI = 99) and Group II

(LSI = 83), and between Group II and Group III (LSI = 100), p =

0.001. There were found no significant differences in the one-legged

jump LSI between the groups (Group I LSI = 98, Group II LSI = 94,

Group III LSI = 99).

Conclusions: The shorter supervised physiotherapy, in contrast to the

fully supervised physiotherapeutic procedure, resulted in obtaining

the two-legged landing limb symmetry in patients at 7 months after

ACL reconstruction on a worse level than in the healthy individuals.

The fully supervised postoperative physiotherapeutic procedure

seems to be more effective for improving two-legged vertical jump

landing limb symmetry. In terms of one-legged vertical jump landing,

the limb symmetry was comparable to healthy individuals, regardless

of the duration of the postoperative physiotherapeutic procedure

supervision.
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