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Arthroscopy, Volume 37, Issue 8, p 2399-2408 

Arthroscopic Iliac Bone Grafting for Traumatic Anterior Shoulder Instability With 

Significant Glenoid Bone Loss Yields Low Recurrence and Good Outcome at a Minimum 

of Five-Year Follow-Up 

Ueda, Y., Sugaya, H., Takahashi, N., Matsuki, K., Tokai, M., Morioka, T., & Hoshika, S. 

https://doi.org/10.1016/j.arthro.2021.03.028 
 
Purpose 
The purpose of this study was to investigate the clinical and radiographic outcomes of 
arthroscopic iliac bone grafting with capsulolabral reconstruction for severe glenoid bone loss with 
a minimum of 5 years’ follow-up. 
 
Methods 
The inclusion criterion was shoulders that underwent arthroscopic iliac bone grafting for >20%-
25% glenoid defect between January 2007 and April 2014, and the exclusion criterion was <5 
years’ follow-up. Iliac crest bone grafts of approximately 2.0 cm length and 0.8 cm height were 
arthroscopically fixed to the anterior glenoid using 2 cannulated screws followed by capsulolabral 
repair. Rowe score, Western Ontario Shoulder Instability Index (WOSI), and passive range of 
motion were evaluated. Radiographic findings including the Kellgren and Lawrence osteoarthritis 
grade and graft integration on 3-dimensional computed tomography at the final follow-up were 
also evaluated. 
 
Results 
Forty-eight shoulders met the inclusion criteria, and 24 shoulders with ≥5 years’ follow-up were 
included (1 died; 23 were lost follow-up): 22 males, 2 females; a mean age at surgery, 30 years 
(range, 18-52 years); a mean follow-up of 8 years (range, 5-11 years). The mean preoperative 
glenoid bone defect was 22% (range, 20%-28%). All shoulders had a Hill-Sachs lesion including 
4 on-track lesions. One shoulder experienced traumatic redislocation at 5 years after surgery. 
The scores significantly improved: Rowe score, 19 ± 8 to 94 ± 8 (P < .001); WOSI, 1547 ± 241 to 
439 ± 318 (P < .001). Postoperative flexion showed significant improvement from 158 ± 18 to 169 
± 11 (P = .008), whereas internal rotation deteriorated from T8 ± 3 to T10 ± 3 (P = .005). Graft 
integration showed remodeling in 54% and excessive absorption in 13%. Osteoarthritis grades 
progressed significantly (P < .001), but only grade 1 osteoarthritic changes were seen, except for 
4 shoulders with grade 2 osteoarthritis. 
 
Conclusions 
Arthroscopic iliac bone grafting for traumatic anterior shoulder instability with severe glenoid bone 
loss yielded satisfactory outcomes with mid-term follow-up. Arthritic changes progressed in half of 
the shoulders; however, most shoulders only demonstrated grade 1 osteoarthritis. 
 
Level of Evidence 
Level IV, therapeutic case series 
  

https://doi.org/10.1016/j.arthro.2021.03.028
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Modified Superior Capsule Reconstruction Using the Long Head of the Biceps Tendon as 

Reinforcement to Rotator Cuff Repair Lowers Retear Rate in Large to Massive Reparable 

Rotator Cuff Tears 

Chiang, C.-H., Shaw, L., Chih, W.-H., Yeh, M.-L., Ting, H.-H., Lin, C.-H., … Su, W.-R. 
 
https://doi.org/10.1016/j.arthro.2021.04.003 
 
Purpose 
To retrospectively assess the clinical outcomes of the patients with large to massive reparable 
RCTs treated by arthroscopic rotator cuff repair (ARCR) combined with modified superior capsule 
reconstruction (mSCR) using the long head of biceps tendon (LHBT) as reinforcement with a 
minimum of 2 years of follow-up. 

Methods 
We retrospectively evaluated 40 patients with large to massive reparable RCTs who underwent 
ARCR and mSCR (group I) between February 2017 and June 2018 (18 patients) or underwent 
ARCR and tenotomy of LHBT performed at the insertion site (group II) between January 2015 
and January 2017 (22 patients). The pain visual analog score (VAS) was assessed preoperatively 
and 1, 3, 6, 12, 24 months postoperatively. American Shoulder and Elbow Surgeons (ASES) 
scores, the University of California, Los Angeles (UCLA) shoulder rating scale, and active range 
of motion (AROM) were assessed before surgery and 6, 12, and 24 months after surgery. The 
integrity of the rotator cuff and mSCR was evaluated using magnetic resonance images at 12 
months postoperatively. 

Results 
After surgery, both groups had significantly improved in VAS, ASES, UCLA and AROM scores in 
the final follow-up. There were no significant between-group differences in the characteristics of 
the patients before surgery. Group I had improved pain relief at 1 month (P < .001) and at 3 
months (P < .01) after surgery. For the AROM, group I (flexion, external rotation, internal rotation) 
demonstrated better improvement than group II 6 months after surgery (all P < .05) and better 
internal rotation 12 and 24 months after surgery (all P < .05). The mSCR survival rate was 94.4% 
(17/18). The retear rate of repaired rotator cuffs for groups I and II was 16.7% (3/18) and 40.9% 
(9/22), respectively, and the differences were significant (P < .046). 

Conclusions 
ARCR combined with mSCR using LHBT as reinforcement may lead to a lower retear rate and 
earlier functional recovery than conventional ARCR with tenotomy of LHBT for large to massive 
reparable RCTs. 

Level of Evidence 
Level III, retrospective therapeutic comparative trial.  

https://doi.org/10.1016/j.arthro.2021.04.003
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Platelet-Rich Product Supplementation in Rotator Cuff Repair Reduces Retear Rates and 

Improves Clinical Outcomes: A Meta-analysis of Randomized Controlled Trials 

Ryan, J., Imbergamo, C., Sudah, S., Kirchner, G., Greenberg, P., Monica, J., & Gatt, C. 

https://doi.org/10.1016/j.arthro.2021.03.010 

 
Purpose 
The purpose of this study was to conduct a comprehensive systematic review and meta-analysis 
to investigate the clinical and imaging outcomes of all 4 types of platelet-rich therapies (pure 
platelet-rich plasma [P-PRP], leukocyte and platelet-rich plasma, pure platelet-rich fibrin, and 
leukocyte and platelet-rich fibrin) in rotator cuff repairs. 

Methods 
A systematic literature search was performed to identify rotator cuff tears comparing any of the 4 
types of platelet-rich products (PRP) to a control in rotator cuff repair. Data extracted from the 
studies included retear rates diagnosed with imaging studies, as well as outcome scores such as 
Constant, American Shoulder and Elbow Surgeons (ASES), University of California Los Angeles 
(UCLA), Simple Shoulder Test (SST), and visual analog scale (VAS). Meta-analyses compared 
postoperative outcome scores and retear rates between the control and study groups. 

Results 
Seventeen studies were included in the meta-analysis. When pooling data from all studies, retear 
rate for the treatment group was 19.3%, compared to 25.4% for the control group (odds ratio [OR] 
0.59, P = .0037). When stratified based on PRP type, only P-PRP resulted in a significant 
reduction in retear rate (OR 0.26, P = .0005). Overall, treatment with PRP significantly improved 
Constant scores when compared to controls (mean difference [MD] 2.41, P =.0027), as well as 
VAS scores (MD −0.12, P = .0014), and SST scores (MD 0.41, P = .0126). There was no 
significant difference in ASES scores (MD 0.37, P = .7762) or UCLA scores (MD 0.76, P =0.2447) 
between treatment and controls when pooling data from all studies. 

Conclusions 
This analysis demonstrates significant reductions in retear rates when rotator cuff repair is 
augmented with PRP. P-PRP appears to be the most effective formulation, resulting in 
significantly improved retear rates and clinical outcome scores when compared with controls. 
Marco Maiotti, Raffaele Russo, Antonio Zanini, Roberto Castricini, Gianluca Castellarin, Steffen 
Schröter, Carlo Massoni, Felix Henry Savoie 
 
  

https://doi.org/10.1016/j.arthro.2021.03.010
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Journal of Shoulder and Elbow Surgery (JSES), Volume 30, issue 8, p 1733-1740 
 

Effect of age, gender, and body mass index on incidence and satisfaction of a Popeye 

deformity following biceps tenotomy or tenodesis: secondary analysis of a randomized 

clinical trial. 

Woodmass, J.M., McRae, S.M.B., Lapner, P.A., et al. 
 
DOI: https://doi.org/10.1016/j.jse.2021.05.003 
 
Background 
The purpose of this study was to determine the incidence of Popeye deformity following biceps 
tenotomy vs. tenodesis and evaluate risk factors and subjective and objective outcomes. 
 
Methods 
Data for this study were collected as part of a randomized clinical trial in which patients aged ≥18 
years undergoing arthroscopic shoulder surgery for a long head of the biceps tendon lesion were 
allocated to undergo tenotomy or tenodesis. The primary outcome measure for this secondary 
analysis was rate of Popeye deformity at 24 months postoperation as determined by an evaluator 
blinded to group allocation. Those with a deformity indicated their satisfaction with the 
appearance of their arm on a 10-cm visual analog scale, rated their pain and cramping, and 
completed the American Shoulder and Elbow Surgeons Standardized Shoulder Assessment 
Form and the Western Ontario Rotator Cuff index. Isometric elbow flexion and supination strength 
were also measured. Cohen kappa was calculated to measure inter-rater reliability between 
patient and evaluator on the presence of a deformity. Logistic regression was performed to 
identify predictors of presence or absence of a Popeye deformity. 
 
Results 
One hundred fourteen patients were randomly assigned to 2 groups, of which 42 to the tenodesis 
group and 45 to the tenotomy group completed a 24-month follow-up. Based on clinical 
observation, the odds of a Popeye in the tenotomy group were 4.3 times greater than in the 
tenodesis group (P = .018) with incidence of 33% (15/45) and 9.5% (4/42), respectively. Surgical 
technique was the only significant predictor of perceived deformity, with male gender trending 
toward significance (odds ratio 7.33, 95% confidence interval 0.867-61.906, P = .067). Mean 
(standard deviation) satisfaction score of those with a deformity regarding appearance of their 
arm was 7.3 (2.6). Increasing satisfaction was correlated with increasing age (r = 0.640, P = 
.025), but there was no association with gender (r = −0.155, P = .527) or body mass index (r = 
−0.221, P = .057). Differences in subjective outcomes were dependent on whether the Popeye 
was clinician- or self-assessed. 
 
Conclusion 
The odds of developing a perceived Popeye deformity was 4.3 higher after tenotomy compared to 
tenodesis based on clinician observation. Male gender was trending toward being predictive of 
having a deformity. Pain and cramping were increased in those with a self-reported Popeye. 
Younger patients were significantly less satisfied with a deformity despite no difference in 
functional outcomes at 24 months. Thus, biceps tenodesis may be favored in younger male 
patients to minimize the risk of Popeye and the risk of dissatisfaction in the appearance of their 
arm following surgery. 
 
Level of Evidence 
Level II, Prognosis Study 
  

https://doi.org/10.1016/j.jse.2021.05.003
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Surgical rotator cuff muscle biopsies: are they representative of overall muscle quality? 

Gomez, A.V., Ma, B., Feeley, B.T., et al. 
 
DOI: https://doi.org/10.1016/j.jse.2020.09.045 
 
Background 
Current research on human rotator cuff pathology relies on superficial biopsy specimens. It is 
unclear whether these biopsies are representative of overall muscle quality. The purpose of this 
study is to use magnetic resonance imaging with iterative decomposition of echoes of asymmetric 
length sequencing to investigate variability of fatty infiltration within the supraspinatus and 
infraspinatus muscle. 
 
Methods 
We retrospectively identified 45 patients who underwent arthroscopic rotator cuff repair with 
preoperative iterative decomposition of echoes of asymmetric length imaging completed. The 
supraspinatus and infraspinatus were segmented on 4 consecutive slices, including the scapular 
Y, 2 slices medial, and 1 slice lateral. Intramuscular fat was measured in multiple regions for both 
supraspinatus (whole muscle, anterior, posterior, superficial band, anterior band, and posterior 
band) and infraspinatus (whole muscle, superior, inferior, superficial band, superior band, and 
inferior band). Comparisons of intramuscular fat were determined with Wilcoxon sign-rank tests. 
Analysis of variance was used to compare between the 4 consecutive slices. Significance was 
defined as P < .05. 
 
Results 
Magnetic resonance imaging showed 31 full-thickness supraspinatus tears, 10 partial-thickness 
supraspinatus tears, and 4 intact supraspinatus tendons and 3 full-thickness infraspinatus tears, 2 
partial-thickness infraspinatus tears, and 40 intact infraspinatus tendons. The anterior 
supraspinatus contained significantly higher fat content than the posterior supraspinatus (7.4% ± 
7.4% vs. 5.4% ± 5.7%, P = .003). The superior and inferior halves of the infraspinatus were not 
different from each other (P = .11). The superficial band did not differ from the whole muscle in 
both supraspinatus (P = .14) and infraspinatus (P = .20). However, the anterior band of the 
supraspinatus had significantly more fat than the posterior band (8.2% ± 9.3% vs. 5.0% ± 5.7%, 
respectively, P < .0001), and the superior band of the infraspinatus had significantly more fat than 
the inferior band (5.2% ± 4.8% vs. 4.2% ± 5.3%, respectively, P = .03). There was no difference 
between all 4 medial and lateral slices in the supraspinatus (P = .92) and infraspinatus (P = .90). 
 
Conclusion 
Fat fractions within the supraspinatus and infraspinatus demonstrate significant spatial variability 
that may influence interpretation of local biopsy samples. Future biopsy studies may benefit from 
multiple samples between different specific locations. 
 
Level of evidence 
Level IV, Imaging Study 
  

https://doi.org/10.1016/j.jse.2020.09.045
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Clinical outcome and repair integrity after arthroscopic rotator cuff repair significantly 

improved during the surgeon’s learning curve. 

Lim, T.K., Bae, K.H., Choi, Y.S. et al. 
 
DOI: https://doi.org/10.1016/j.jse.2020.10.031 
 
Hypothesis and Background 
Whether learning curve could affect the surgical outcome after arthroscopic rotator cuff repair is 
still unknown. The purpose of this study was to evaluate surgical learning curve for clinical 
outcome and retear rate after arthroscopic rotator cuff repairs that were performed by the 
beginner shoulder surgeon. We hypothesized that clinical outcome and retear rate would improve 
over time with the accumulation of a surgeon’s experience. 
 
Methods 
This retrospective study consisted of 200 consecutive patients who had arthroscopic rotator cuff 
repairs, performed by a single surgeon between 2011 and 2018. We included symptomatic 
rotator cuff tears involving the supraspinatus/infraspinatus and/or subscapularis tendon and 
follow-up magnetic resonance imaging evaluations of repair integrity 6 months after surgery. 
Surgeon’s learning was evaluated with calculation of cumulative retear rate and cumulative 
summation (CUSUM) analysis. Clinical outcomes and the retear rates were compared between 
group A (the first-half 100 patients) and group B (the latter-half of 100 patients). 
 
Results 
The mean follow-up period was 21 months (range, 12-55). The overall retear rate was 13% (26 
patients). The CUSUM analysis showed that after patient number 97, the curve was maintained 
below the level of acceptable failure rate, suggesting the competency was obtained consistently. 
Comparing between groups, retear rate showed significant decrease from 18% in group A to 8% 
in group B (P = .036). Notably, retear rate in small to medium-sized tears (<3 cm) significantly 
decreased from 26% (12 of 46 patients) in group A to 2% (1 of 49 patients) in group B (P = .001). 
However, analysis in large to massive tears (≥3 cm) failed to show difference between groups 
(30%, 6 of 20, in group A and 25%, 6 of 24, in group B; P = .711). In multivariate analysis, higher 
fatty infiltration of the supraspinatus muscle (P = .008), more severe muscle atrophy of the teres 
minor (P = .010), and belonging to group A (P = .011) were associated with retear. 
 
Conclusion 
Clinical outcomes and retear rate after arthroscopic rotator cuff repairs significantly improved 
during the learning curve period of a beginner shoulder surgeon. 
 
Level of evidence 
Level III, Retrospective Cohort Comparison 
  

https://doi.org/10.1016/j.jse.2020.10.031


BACK 

Anteroposterior tear size, age, hospital, and case number are important predictors of 

repair integrity: an analysis of 1962 consecutive arthroscopic single-row rotator cuff 

repairs. 

Duong, J.K.H., Lam, P.H., Murrell, G.A.C. et al. 
 
DOI:  https://doi.org/10.1016/j.jse.2020.09.038 
 
Background 
Retear or nonhealing of a surgically repaired rotator cuff is common, but the determinants of 
retear are poorly understood. We aimed to determine the relationship between preoperative and 
intraoperative factors and retear rate following rotator cuff repair and to formulate a predictive 
model based on this relationship, including any interaction effects between tear size, patient age, 
and surgical experience in contributing to the retear rate. 
 
Methods 
We performed a post hoc analysis of prospectively collected data from 1962 consecutive patients 
who underwent a primary arthroscopic single-row rotator cuff repair performed by the senior 
author from 2007 through 2018 and postoperatively returned for 6-month follow-up 
ultrasonography. 
 
Results 
Multiple logistic regression analysis revealed anteroposterior tear length to be the most important 
independent predictor of retear (Wald statistic, 90; P < .001). Other independent predictors 
included case number (Wald statistic, 59; P < .001), patient age at surgery (Wald statistic, 30; P < 
.001), and type of hospital (public vs. private) (Wald statistic, 17; P < .001). The data indicated 
that following rotator cuff repair, there was a 4-fold increase in the retear rate as the 
anteroposterior tear size increased from 1 cm to 3 cm; a 8-fold decrease when comparing case 
number 1000 with case number 3000; a 2-fold increase as patient age increased from 50 years to 
70 years; and a 3-fold increase when comparing surgery performed in a public hospital vs. a 
private hospital. The area under the receiver operating characteristic curve was 0.81 (95% 
confidence interval, 0.78-0.84), indicating that our equation could predict 81% of retears. 
 
Conclusions 
Anteroposterior tear length was the most important independent predictor of retear or nonhealing. 
Other predictive factors included case number, patient age at surgery, and hospital type. The 
predictive effect of anteroposterior tear length, patient age, and case number in contributing to 
retear was additive. Our regression equation may be used to calculate patient rotator cuff retear 
risk at 6 months after repair. 
 
Level of evidence 
Level III, Retrospective Cohort Comparison 
  

https://doi.org/10.1016/j.jse.2020.09.038


BACK 

Isolated bioinductive repair of partial-thickness rotator cuff tears using a resorbable 

bovine collagen implant: two-year radiologic and clinical outcomes from a prospective 

multicenter study. 

Schlegel, T.F., Abrams, J.S., Angelo, R.L., et al. 
 
DOI: https://doi.org/10.1016/j.jse.2020.10.022 
 
Background 
Current surgical treatment options for partial-thickness tears (eg, takedown and repair, in situ 
repair) are limited by the degenerative nature of the underlying tendon and may require extensive 
intervention that can alter the anatomic footprint. The complexity of available techniques to 
address these issues led to the development of a resorbable collagen implant, which can be used 
to create a bioinductive repair of partial-thickness tears. 
 
Methods 
We prospectively enrolled 33 patients with chronic, degenerative, intermediate-grade (n = 12), or 
high-grade (n = 21) partial-thickness tears (11 articular, 10 bursal, 4 intrasubstance, and 8 hybrid) 
of the supraspinatus tendon in a multicenter study. After arthroscopic subacromial decompression 
without a traditional rotator cuff repair, a bioinductive implant was secured over the bursal surface 
of the tendon. Clinical outcomes were assessed using American Shoulder and Elbow Surgeons 
(ASES) and Constant-Murley scores (CMS) preoperatively and at 3 months, 1 year, and 2 years 
postoperatively. Magnetic resonance imaging was performed to assess postoperative tendon 
healing and thickness at the original tear site. 
 
Results 
At 2-year follow-up, mean ASES and CMS scores improved both clinically and statistically at 1 
and 2 years, compared with baseline, for intermediate- and high-grade tears. There was magnetic 
resonance imaging evidence of new tissue fill-in within the original baseline tear in 100% of the 
intermediate-grade tears and 95% of the high-grade tears. In 90.9% of the intermediate-grade 
tears and 84.2% of the high-grade tears, this new tissue fill-in represented at least an additional 
50% of the volume of the initial lesion. From baseline to 2-year follow-up, the mean tendon 
thickness increased by 1.2 mm (standard deviation, 1.3; P = .012) and 1.8 mm (standard 
deviation, 2.2; P = .003) in the intermediate- and high-grade tears, respectively. The analysis of 
tear grade and location revealed no statistically significant difference in the change in mean 
tendon thickness at any time point. One patient with a high-grade articular lesion demonstrated 
progression to a full-thickness tear; however, the patient was noncompliant and the injury 
occurred while shoveling snow 1 month after surgery. Neither tear location nor treatment of bicep 
pathology affected the ASES or CMS scores at any follow-up point. No serious adverse events 
related to the implant were reported. 
 
Conclusion 
Final results from this 2-year prospective study indicate that the use of this resorbable bovine 
collagen implant for isolated bioinductive repair of intermediate- and high-grade partial-thickness 
rotator cuff tears of the supraspinatus is safe and effective, regardless of tear grade and location. 
 
Level of evidence 
Level IV, Case Series 
  

https://doi.org/10.1016/j.jse.2020.10.022


BACK 

Significance of the acromiohumeral distance on stress radiography for predicting healing 

and function after arthroscopic repair of massive rotator cuff tears. 

Jeon, Y.D., Yoon, J.Y., Jeong H.J., et al. 
 
DOI: https://doi.org/10.1016/j.jse.2020.10.029 
 
Background 
A decareased acromiohumeral distance (AHD) is commonly detected in patients with massive 
rotator cuff tears (mRCTs). Most studies evaluating fixed humeral elevation have used 
preoperative or postoperative standardized radiography and not stress radiography. This study 
aimed to evaluate the predictive role of the preoperative AHD measured using stress radiography 
(AHD_stress) in rotator cuff healing and function after arthroscopic repair of mRCTs. 
 
Methods 
The data of 113 patients who underwent arthroscopic repair of mRCTs were analyzed. 
Postoperative cuff integrity was evaluated using magnetic resonance imaging at 1 year, and 
shoulder function was evaluated at a mean of 34.9 ± 17.8 months (range, 24-92 months) 
postoperatively. Forty-seven patients showed healing failure. Propensity score matching (1-1) 
was performed between the healed group and healing failure group. Thirty-eight patients in each 
group were matched in the final analysis. The AHD and AHD_stress were defined as the shortest 
distances from the inferior acromion to the superior humerus on standard anteroposterior 
radiography and stress radiography (5.4-kg weight applied inferiorly in a neutral position), 
respectively. The AHD difference (AHD_diff) was defined as the difference between the AHD and 
AHD_stress values. Receiver operating characteristic curve analysis was performed to determine 
cutoff values for significant variables. 
 
Results 
No difference in the mean preoperative AHD was found between the healed group (7.5 ± 2.0 mm) 
and healing failure group (6.9 ± 2.2 mm, P = .234). The AHD_diff value was significantly higher in 
the healed group (4.4 ± 2.1 mm) than in the healing failure group (3.0 ± 2.0 mm, P = .002; cutoff, 
3.2 mm). Patients with an AHD_diff value ≥ 3.2 mm showed a lower healing failure rate (28.9% 
vs. 71.1%, P < .001) and higher functional scores than patients with an AHD_diff value < 3.2 mm. 
The AHD_diff value was higher in patients with an American Shoulder and Elbow Surgeons 
(ASES) score ≥ 80 (4.9 ± 1.9 mm) than in those with an ASES score < 80 (3.1 ± 2.1 mm, P = 
.024). Among patients with healing failure, only the postoperative AHD showed a significant 
difference between those with an ASES score ≥ 80 (7.0 ± 2.5 mm) and those with an ASES score 
< 80 (4.8 ± 2.1 mm, P = .009; cutoff, 4.8 mm). 
 
Conclusion 
A reducible AHD, which increased by ≥ 3.2 mm under stress radiography, can be a favorable 
predictor of rotator cuff healing and function after arthroscopic repair of mRCTs. Our findings 
suggest that this new and simple radiologic parameter should be considered preoperatively and 
would be helpful to determine appropriate treatment strategies. 
 
Level of evidence 
Level III, Case-Control Design 
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Arthroscopic rotator cuff repair results in similar postoperative functional outcomes in  

patients with only rotator cuff tears and those with concomitant cervical radiculopathy. 

Moorthy, V., Chen, J.Y., Lee, M. et al.  
 
DOI: https://doi.org/10.1007/s00167-020-06394-7 
 
Purpose 
The aim of this study was to compare postoperative functional outcomes after arthroscopic rotator 
cuff repair in patients with only rotator cuff tears versus those with concomitant cervical 
radiculopathy. 
 
Methods 
A retrospective study of patients who underwent unilateral rotator cuff repair at a tertiary hospital 
between 2012 and 2016 was conducted. Patients included in the study were divided into two 
groups: (1) those with rotator cuff tears only (RC only) and (2) those with concomitant cervical 
radiculopathy (RC + radiculopathy). Cervical radiculopathy was treated non-surgically in these 
patients. Oxford Shoulder Score (OSS), Constant Shoulder Score (CSS), University of California 
at Los Angeles Shoulder Score (UCLASS) and Visual Analog Scale (VAS) pain score were 
measured for each patient preoperatively and at 3, 6, 12, and 24 months postoperatively. 
 
Results 
As compared to the RC-only group (n = 324), the RC + radiculopathy group (n = 33) had 
significantly poorer OSS (p = 0.001), CSS (p = 0.017) and UCLASS (p = 0.009) functional scores 
preoperatively. On follow-up, there were no significant differences in functional outcomes 
between the groups at 3, 6, 12 and 24 months postoperatively for OSS, CSS, UCLASS and VAS 
pain scores, with the exception of CSS which was higher in the RC-only group at 6 months 
(p = 0.007). The absolute change and number of patients that attained minimum clinically 
important difference (MCID) for OSS, CSS and UCLASS at 12- and 24-month follow-ups were 
also comparable between the groups. 
 
Conclusion 
Patients with rotator cuff tears and concomitant cervical radiculopathy achieve similar 
postoperative functional outcomes to those with only rotator cuff tears, after arthroscopic rotator 
cuff repair. 
 
Level of evidence 
III 
  



BACK 

Isolated type II SLAP tears undergo reoperation more frequently. 

DeFazio, M.W., Özkan, S., Wagner, E.R. et al. 
 
DOI: https://doi.org/10.1007/s00167-020-06397-4 
 
Purpose 
There is discrepancy in the reported reoperation rate and factors associated with reoperation 
after type II SLAP repair. The aim was to determine the incidence and factors associated with 
unplanned reoperation and repair failure after type II SLAP repair. 
 
Methods 
Five-hundred and thiry-nine patients with SLAP repairs were identified from 2005 to 2016. Patient 
characteristics were recorded and subgroup analyses performed. Multivariable logistic regression 
was used to identify factors independently associated with unplanned reoperation and SLAP 
repair failure. 
 
Results 
Sixty-six of 539 patients (12%) had unplanned reoperation after SLAP repair. Additional 
procedures during SLAP repair were associated with fewer unplanned reoperations (OR 0.57; 
P = 0.046). Age < 40 was associated with unplanned reoperation (55% vs 40%; P = 0.032), but 
this was not an independent association. 
 
Forty-five of 539 patients (8.3%) had SLAP repair failure (defined by repeat SLAP repair or biceps 
tenodesis/tenotomy). Smoking (OR 3.1; P = 0.004) and knotless suture anchors (OR 3.4; 
P = 0.007) were associated with SLAP repair failure. Isolated SLAP repair was associated with 
SLAP repair failure (64% vs 46%; P = 0.020), but this was not an independent association. In 
those who did not have an isolated SLAP repair, knotless suture anchors (19% vs 3.4%; 
P = 0.024) were associated with repair failure. 
 
Conclusion 
After type II SLAP repair, roughly 1 in 10 patients may undergo reoperation. Isolated SLAP repair 
is independently associated with unplanned reoperation. 
 
Level of evidence 
Level III. 
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Stump classification was correlated with retear in the suture-bridge and double-row repair 

techniques for arthroscopic rotator cuff repair.  

Takeuchi, N., Kozono, N., Nishii, A. et al.  
 
DOI: https://doi.org/10.1007/s00167-020-06415-5 
 
Purpose 
The Stump classification is significantly correlated with a retear after arthroscopic rotator cuff 
repair. However, no study has evaluated whether or not the stump classification is correlated with 
retear in the suture-bridge or double-row repair techniques. The aim of this study was to evaluate 
the relationship between a retear and the stump classification in the suture-bridge and double-row 
repair techniques. 
 
Methods 
Among 389 patients who underwent arthroscopic repairs of full-thickness rotator cuff tears using 
suture-bridge or double-row repair techniques, 326 patients (median age 67.0 years; range 25–
85) were included. There were 51 small, 172 medium, 83 large, and 20 massive tears. Two 
hundred forty patients were treated with the suture-bridge technique, and 86 patients were 
treated with the double-row technique. The following variables were analyzed: age, sex, the 
Cofield classification, anteroposterior and mediolateral tear size on preoperative MRI, global fatty 
degeneration index, and the stump classification. Cuff integrity was evaluated on magnetic 
resonance imaging at 6 months after surgery. The patients were divided into the intact and retear 
groups and the relationship between the variables and retear was evaluated by multivariate 
logistic regression analysis. 
 
Results 
The overall retear rate was 10.1%. In the multivariate logistic regression analysis, the 
independent predictors of a retear were the stump classification type 3 (Odds ratio: 4.71, 
p = 0.0246), global fatty degeneration index (Odds ratio: 3.87, p = 0.0030), and anteroposterior 
tear size (Odds ratio: 1.07, p = 0.0077) in the suture bridge technique. In the double-row 
technique, the independent predictors of retear were stump classification type 3 (Odds ratio: 7.82, 
p = 0.0348), and age (Odds ratio: 1.22, p = 0.0163). 
 
Conclusion 
The stump classification was significantly correlated with retear in the suture-bridge and double-
row repair technique. Stump classification type 3 was indicated to be an important risk factor for 
predicting retear. 
 
Level of evidence 
III. 
  



BACK 

Latarjet procedure enables 73% to return to play within 8 months depending on 

preoperative SIRSI and Rowe scores. 

Bohu, Y., Abadie, P., van Rooij, F. et al.  
 
DOI: https://doi.org/10.1007/s00167-021-06475-1 
 
Purpose 
Systematic reviews report return to play (RTP) within 5.8 months (range, 3–8) following the 
Latarjet procedure, but the factors that influence RTP remain unknown. The present study aimed 
to report the rate and time of return to play (RTP) during the first 8 months following the Latarjet 
procedure, and to determine the influence of sport type or patient characteristics. 
 
Methods 
The authors retrospectively collected the records of patients that underwent Latarjet procedures 
for anterior shoulder instability between 2015 and 2017. Patients were excluded if they had any 
concomitant rotator cuff tendon lesions, or previous ipsilateral shoulder surgery. The authors 
retrieved patient demographics, time from injury to surgery, type of sport practiced 
(overhead/non-overhead, contact/non-contact), as well as pre- and postoperative Western 
Ontario Shoulder Instability index (WOSI), Shoulder Instability-Return to Sport After Injury index 
(SIRSI), and Rowe score. 
 
Results 
A total of 217 patients (217 shoulders) were eligible for inclusion, comprising 184 males and 33 
females, aged 26.8 ± 7.3 years at index surgery. The main sport practiced prior to surgery 
involved overhead (n = 173, 80%) and/or contact (n = 152, 70%) activities. By 8 month follow-up, 
158 patients (73%) resumed their main sport, at a mean of 5.1 ± 1.5 months. Multivariable 
analysis revealed that RTP was more likely in patients with higher preoperative Rowe score (OR, 
1.02; p = 0.024) and SIRSI score (OR, 1.02; p = 0.008). 
 
Conclusions 
By 8 months following the Latarjet procedure, 73% of patients had resumed their main sport. The 
likelihood of RTP was significantly associated with preoperative Rowe and SIRSI scores, but not 
with sport type. 
 
Level of evidence 
IV. 
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Subscapularis re-tears associated with preoperative advanced fatty infiltration and greater 

subscapularis involvement, leading to inferior functional outcomes and decreased 

acromiohumeral distance.  

Kim, C., Lee, YJ., Kim, SJ. et al. 
 
DOI: https://doi-org.eur.idm.oclc.org/10.1007/s00167-021-06527-6 
 
Purpose 
This study aimed to investigate the influence of repaired subscapularis integrity on midterm 
results for anterosuperior massive rotator cuff tears (MRCTs) treated with partial rotator cuff 
repair. 
 
Methods 
This study included 57 patients who underwent arthroscopic partial repair for an anterosuperior 
MRCT. They were assigned to the healed subscapularis group (Group H 37 patients) or 
subscapularis re-tear group (Group R 20 patients). Preoperative and postoperative functional 
scores and active ranges of motion (ROMs) were assessed. Preoperative and 6-month follow-up 
magnetic resonance arthrography (MRA)/computed tomography arthrography (CTA) images were 
compared between groups. 
 
Results 
At the final follow-up, mean functional shoulder scores including ROMs improved significantly in 
both groups compared to preoperative values (p < 0.001), except for forward flexion and internal 
rotation in Group R. All final functional values and ROMs (excluding external rotation) were better 
in Group H than in Group R (p < 0.001). Preoperative stage of fatty infiltration in the subscapularis 
muscle was significantly worse in Group R (p < 0.001). On follow-up MRA/CTA, the immediate 
residual defect after partial repair increased in 81% (30/37; mean, 17.8 mm) of patients in Group 
H and 100% (mean 24.6 mm) in Group R (p < 0.001). At final follow-up, mean acromiohumeral 
distance significantly decreased from 8.2 to 6.0 mm in Group H (p < 0.001) and from 8.3 to 4.9 
mm in Group R (p < 0.001). There was a significant difference in final acromiohumeral distance 
between groups (p < 0.001). 
 
Conclusion 
After a minimum 5-year follow-up after arthroscopic partial repair of anterosuperior MRCT, 
subscapularis re-tear was identified in 35% of patients (20/57) on early postoperative follow-up 
MRA/CTA. The subscapularis re-tear group exhibited more preoperative advanced fatty 
infiltration and greater extents of subscapularis involvement, which led to statistically inferior 
functional outcomes and decreased acromiohumeral distance at final follow-up. Nonetheless, in 
terms of a minimal clinically important difference, substantial clinical benefit, and patient-
acceptable symptomatic state for clinical significance, there were no significant differences 
between the groups. 
 
Level of evidence 
III. 
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BACK 

Contracted joint capsule affects labral and chondral lesions in patients with frozen 

shoulder.  

Hagiwara, Y., Kanazawa, K., Ando, A. et al. 
 
DOI: https://doi-org.eur.idm.oclc.org/10.1007/s00167-021-06600-0 
 
Purpose 
Intra-articular pathologies, such as labral and chondral lesions, are common in patients with 
frozen shoulder. This study evaluated the correlations between the range of motion and labral 
and chondral lesions in patients with frozen shoulder and investigated their pathophysiologies. 
 
Methods 
In total, 125 individuals (53 men and 72 women) who underwent arthroscopic pan-capsular 
release between 2014 and 2020 were included in the study. The range of motion was measured 
using scapular fixation and true glenohumeral motion under general anaesthesia. The American 
Shoulder and Elbow Surgeons Shoulder score and the Shoulder Rating Scale score of the 
University of California, Los Angeles were used to compare intra-articular pathologies. 
 
Results 
More than 80% of patients with frozen shoulder had labral pathologies, and nearly half of them 
had chondral pathologies. Labral lesions extending to the anterior rim of the glenoid had a greater 
range of motion and the greatest total American Shoulder and Elbow Surgeons Shoulder score. 
More severe chondral lesions had a lesser range of motion, but presented the greatest function 
scores and the lowest strength scores according to the Shoulder Rating Scale of the University of 
California, Los Angeles. The pain scores of the American Shoulder and Elbow Surgeons 
Shoulder score and the Shoulder Rating Scale of the University of California, Los Angeles were 
not correlated with the degree of these pathologies. The traction force affected the labrum during 
true range of motion, and the compression force occurred on the articular cartilage during internal 
rotation at 90° of forward flexion during diagnostic arthroscopy. 
 
Conclusion 
Labral and chondral lesions are common in patients with frozen shoulder. Adherence to the 
capsulolabral complex induced a limited range of motion and labral and chondral pathologies. 
Diagnostic arthroscopy with motion is an important method of reproducing the pathogenesis of 
intra-articular structures for patients with frozen shoulder. 
 
Level of evidence 
Level III. 
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Posterior repair of isolated type 2 superior labrum anterior–posterior lesion prevents 

external rotation deficiency: long-term outcome study.  

Kim, S.C., Kim, I.S., Lee, S.M. et al. 
 

DOI: https://doi-org.eur.idm.oclc.org/10.1007/s00167-021-06608-6 

 
Purpose 
This study aimed to evaluate the outcomes of arthroscopic type 2 superior labrum anterior–
posterior (SLAP) lesion repair in the general population and compare clinical outcomes according 
to patient age and repair site. 
 
Methods 
Between 2005 and 2018, patients who underwent arthroscopic repair for isolated type 2 SLAP 
lesions were retrospectively reviewed. Baseline characteristics, pre- and postoperative [1-year 
and > 2-year (final)] shoulder range-of-motion, and functional scores, comprising the pain visual 
analogue scale (PVAS), functional VAS, and American Shoulder and Elbow Surgeons (ASES) 
score, were evaluated. Return to overhead activities and subjective satisfaction were assessed at 
the final follow-up, and patients were divided by age [group YB (< 40 years] and group OB (≥ 40 
years)] and repair site [group P (only posterior labrum repair) and group AP (anterior and 
posterior labrum repair)]. Overall patient outcomes were analysed and compared between 
groups. 
 
Results 
This study included 54 patients (45 men) with a mean age of 37.1 ± 8.3 years. The mean follow-
up was 90.8 ± 51.3 months. Two patients experienced early failure, and one patient had a 
ruptured biceps tendon during the follow-up period. Final functional scores improved compared to 
their preoperative scores in all patients, except three (all p < 0.001). Fifty patients (98.0%) were 
satisfied, and 39 patients (76.5%) were able to perform overhead sports without restriction. In 25 
patients who attended more than 7 years of follow-up (mean, 11.3 ± 2.7 years), 21 patients (84%) 
had an ASES score ≥ 80, and all patients had PVAS ≤ 2. There was no significant difference in 
clinical outcomes between groups YB and OB. The final median external rotation was significantly 
more restricted in group AP than in group P (40 [25–65] vs. 60 [50–70], p = 0.002). 
 
Conclusion 
Arthroscopic type 2 SLAP repair induced good short- and long-term clinical outcomes, return to 
overhead activities, and subjective satisfaction in the general population, regardless of age, due 
to the careful evaluation of patient history, physical examination, and imaging studies. However, 
performing only posterior repair seems sufficient since anterior labral SLAP lesion repair can limit 
ER. Isolated type 2 SLAP lesion posterior repair only is, thus, recommended to reduce external 
rotation deficit risk and increase satisfaction, regardless of patient age. 
 
Level of evidence 
Level IV. 
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Arthroscopic Superior Capsular Reconstruction for Older Patients With Irreparable Rotator 

Cuff Tears: A Comparative Study With Younger Patients 

Erica Kholinne, MD, PhD, Jae-Man Kwak, MD, Chang-Ho Cho, MD, Khalid AlSomali, MD, Thanh 
Van Nguyen, MD, Hyojune Kim, MD, Kyoung-Hwan Koh, MD, PhD, In-Ho Jeon, MD, PhD¶ 
 
First Published July 15, 2021; pp. 2751–2759 
 
https://doi.org/10.1177/03635465211024652 
 
Copyright © 2021 SAGE Publications in association with American Orthopedic Society for Sports 
Medicine. All Rights Reserved. 
 
Background: Arthroscopic superior capsular reconstruction (ASCR) is a method for treating 
irreparable chronic rotator cuff tears. However, the extent to which ASCR can be performed with 
regard to the patient’s age has yet to be determined. 
 
Purpose: To compare the surgical outcomes of ASCR for the treatment of irreparable rotator cuff 
tears (IRCTs) in patients aged <65 years versus patients aged ≥65 years. 
 
Study Design: Cohort study; Level of evidence, 3. 
 
Methods: Of 105 patients with IRCTs who underwent ASCR between March 2013 and June 
2020, 73 patients were enrolled in this study based on the selection criteria. Polypropylene mesh 
augmentation to the graft was used in 18 of 36 patients in the younger adults group (age, <65 
years) and 20 of 37 patients in the older adults group (age, ≥65 years). The clinical and 
radiological outcomes were evaluated preoperatively and at the final clinical follow-up. The graft 
integrity status was evaluated using serial magnetic resonance imaging and set as the primary 
endpoint. Furthermore, subgroup analysis was performed based on age group and graft type. 
 
Results: The mean age of the patients was 59.2 ± 3.8 years in the younger adults group and 
70.5 ± 4.1 years in the older adults group. Both groups showed improvement based on the 
clinical and radiological outcomes at the final follow-up. The mean American Shoulder and Elbow 
Surgeons scores improved from 52.3 ± 15.4 to 77.3 ± 13.5 in the younger adults group (P < .001) 
and from 45.7 ± 16.1 to 76.6 ± 11.4 in the older adults group (P < .001). The mean visual analog 
scale for pain scores improved from 5.5 ± 1.2 to 2.1 ± 0.9 in the younger adults group (P < .001) 
and from 5.5 ± 1.4 to 2.1 ± 1.2 in the older adults group (P < .001). The graft healing rate was 
significantly higher in the younger adults group (81%) than in the older adults group (65%) (P = 
.049). Subgroup analysis showed that after mesh augmentation, the healing rate in the younger 
adults group (84%) was similar to that in the older adults group (85%) (P = .299). 
 
Conclusion: ASCR resulted in a favorable surgical outcome for both younger and older adult 
patients with IRCT. The younger patients had lower graft failure rates and superior surgical 
outcomes. In older patients, ASCR using polypropylene mesh augmentation may reduce graft 
failure and result in surgical outcomes similar to those in younger patients. 
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Arthroscopy, Volume 37, Issue 8, p 2465-2472 

A Comparison of Outcomes After Endoscopic Repair of Partial- Versus Full-Thickness 

Tears of the Gluteus Medius Tendon 

Thaunat, M., de Saint Vincent, B., Caron, E., & Ingale, P. S. 

https://doi.org/10.1016/j.arthro.2021.02.020 

Purpose 
The purpose of this study was to evaluate and compare the functional outcomes after endoscopic 
repair of partial or full-thickness gluteus medius tears at a minimum 2 years’ follow-up. 

Methods 
Patients with isolated tears of the gluteus medius tendon repaired endoscopically between 2012 
and 2017 were evaluated at a minimum 2 years of follow-up. Patients with large, retracted and/or 
irreducible tears, advanced atrophy, or fatty degeneration or with concomitant other hip pathology 
were excluded. Functional outcomes were assessed using the modified Harris Hip Score 
(mHHS), Nonarthritic Hip Score (NAHS), and visual analog scale (VAS) for pain preoperatively 
and at the last follow-up 

Results 
Forty-six patients, 3 men and 43 women with a mean (SD) age of 63 (9; range, 43-82) years, 
were included. Thirty-three patients (72%) had partial-thickness tears and 13 (28%) had full-
thickness tears. Pain was reduced significantly from a median of 8 (IQR: 6-8) at the preoperative 
visit to a median of 2 (IQR: 15) at the most recent follow-up (P < .0001). The mHHS and NAHS 
improved significantly from a median of 44 (IQR: 35-52) to 80 (IQR: 64-87) (P < .0001) and 52 
(IQR: 43-56) to 75 (IQR: 66-94) (P < .0001), respectively. These improvements were clinically 
relevant and surpass the reported minimal clinically important difference. Patients with partial 
tears had significant functional gains in the mHHS in comparison with patients with full-thickness 
tears (P = .02). No other statistically significant difference between groups of tear grade was 
observed. 

Conclusions 
Endoscopic repair of gluteus medius tendon tears yields excellent functional outcomes at a 
minimum follow-up of 2 years. A lower functional improvement for full-thickness tears was 
observed; this difference was statistically significant for 1 of the 2 scores evaluated. 

Level of Evidence 
Level III, retrospective comparative cohort. 
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Borderline Dysplastic Female Patients With Painful Internal Snapping Improve Clinical 

Outcomes At Minimum 2-Year Follow-Up Following Hip Arthroscopy With Femoroplasty, 

Labral Repair, Iliopsoas Fractional Lengthening, and Capsular Plication: A Propensity-

Matched Controlled Comparison 

Maldonado, D. R., Diulus, S. C., Annin, S., Shapira, J., Rosinsky, P. J., Kyin, C., … Domb, B. G. 

https://doi.org/10.1016/j.arthro.2021.03.034 

Purposes 
To report minimum 2-year follow-up patient-reported outcome scores (PROs) in borderline 
dysplastic female patients who underwent primary hip arthroscopy with femoroplasty, labral 
repair, iliopsoas fractional lengthening, and plication of the capsule (FLIP procedure) for cam-type 
femoroacetabular impingement syndrome (FAIS), labral tear, and painful internal snapping and to 
compare these PROs to a propensity-matched borderline dysplastic control group without painful 
internal snapping. 

Methods 
Data were retrospectively reviewed for patients who underwent primary hip arthroscopy for cam-
type FAIS and labral tear between September 2008 and May 2017. Females with borderline 
dysplasia (lateral center-edge angle of ≥18° to ≤25°) and painful internal snapping, who 
underwent the FLIP procedure, with minimum 2-year PROs for modified Harris Hip Score, 
Nonarthritic Hip Score, Hip Outcome Score–Sports-Specific Subscale, patient satisfaction, and 
visual analog scale (VAS) for pain were included. The group was matched 1:1 to a control group 
without painful internal snapping for age, sex, body-mass index (BMI), and surgical procedures. 
The minimal clinically important difference (MCID) was calculated. P-value was set at .05. 

Results 
Seventy-four hips were included. The mean was 26.82 ± 10.49 years and 23.62 ± 4.56 kg/m2 for 
age and BMI, respectively. Improvement was reported for all PROs and VAS (P < .0001). 
Twenty-nine patients were matched. At minimum 2-year follow-up, the FLIP procedure 
demonstrated comparable improvement in PROs and rate of achievement of MCID to the control 
group. 

Conclusion 
After primary hip arthroscopy and FLIP procedure, females with borderline dysplasia and painful 
internal snapping demonstrated significant improvement in PROs at minimum 2 years’ follow-up. 
When compared to a propensity-matched control group without painful internal snapping, the 
improvement between groups was comparable. 

Level of Evidence 
III; Case-Control study.  
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BACK 

Gender and Age-Specific Differences Observed in Rates of Achieving Meaningful Clinical 

Outcomes 5-Years After Hip Arthroscopy for Femoroacetabular Impingement Syndrome 

Beck, E. C., Drager, J., Nwachukwu, B. U., Jan, K., Rasio, J., & Nho, S. J. 
 
https://doi.org/10.1016/j.arthro.2021.02.033 

 
Purpose 
To compare the impact of age and gender on achieving meaningful outcomes among minimum 
patients 5 years after undergoing hip arthroscopy for femoroacetabular impingement syndrome 
(FAIS). 

Methods 
Consecutive patients undergoing hip arthroscopy for FAIS by a single fellowship-trained surgeon 
between January 2012 and October 2014 were analyzed. Study inclusion criteria included any 
patient undergoing primary hip arthroscopy for FAIS, with 5 years follow-up. Preoperative and 5-
year postoperative functional scores were collected, including the Hip Outcome Score Activities of 
Daily Living Subscale (HOS-ADL), HOS-Sport Subscale (HOS-SS), modified Harris hip score 
(mHHS), and Visual Analog Scale for satisfaction. Patients were matched 1:1 by gender and age 
to compare outcomes between these 2 demographics. Minimal clinically important difference 
(MCID) and patient acceptable symptomatic state (PASS) were calculated for each functional 
measure and compared by gender and age. 

Results 
Of the 340 patients (70.5%) with 5 years’ follow up, 150 were matched by gender and age into 
one of the following groups: female patients <30 years, female patients 30 to 45 years, female 
patients >45 years, male patients <30 years, male patients 30 to 45 years, and male patients >45 
years of age. At minimum 5-year follow-up, all 6 groups demonstrated statistically significant 
improvement in the functional outcome score averages and pain (P < .001 for all). Both within 
gender and within age category analysis of postoperative functional scores did not demonstrate 
any statistical differences (P > .05). Analysis of achieving MCID and PASS demonstrated that 
females had higher rates of reaching the HOS-SS and mHHS threshold for achieving MCID as 
compared to their male counterparts (P < .05). Furthermore, patients <30 years old had higher 
rates of reaching the HOS-ADL and mHHS for achieving PASS when compared to patients >45 
years old (P < .05). 

Conclusion 
The majority of patients achieve clinically significant outcome improvement at 5-year follow-up 
after arthroscopic FAIS surgery. Females reach the mHHS threshold for achieving MCID at 
significantly higher rates than males. Patients <30 years of age achieved PASS on the HOS-ADL 
and mHHS threshold scores at higher rates than those >45 years old. 

Level of Evidence 
Level III, case-control study. 
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Arthroscopic Subchondral Drilling Followed by Injection of Peripheral Blood Stem Cells 

and Hyaluronic Acid Showed Improved Outcome Compared to Hyaluronic Acid and 

Physiotherapy for Massive Knee Chondral Defects: A Randomized Controlled Trial 

Saw, K.-Y., Anz, A. W., Ng, R. C.-S., Jee, C. S.-Y., Low, S. F., Dorvault, C., & Johnson, K. B. 

https://doi.org/10.1016/j.arthro.2021.01.067 

Purpose 
The purpose of this study was to evaluate the safety and efficacy of intra-articular injections of 
autologous peripheral blood stem cells (PBSCs) plus hyaluronic acid (HA) after arthroscopic 
subchondral drilling into massive chondral defects of the knee joint and to determine whether 
PBSC therapy can improve functional outcome and reduce pain of the knee joint better than HA 
plus physiotherapy. 

Methods 
This is a dual-center randomized controlled trial (RCT). Sixty-nine patients aged 18 to 55 years 
with International Cartilage Repair Society grade 3 and 4 chondral lesions (size ≥3 cm2) of the 
knee joint were randomized equally into (1) a control group receiving intra-articular injections of 
HA plus physiotherapy and (2) an intervention group receiving arthroscopic subchondral drilling 
into chondral defects and postoperative intra-articular injections of PBSCs plus HA. The 
coprimary efficacy endpoints were subjective International Knee Documentation Committee 
(IKDC) and Knee Injury and Osteoarthritis Outcome Score (KOOS)–pain subdomain measured at 
month 24. The secondary efficacy endpoints included all other KOOS subdomains, Numeric 
Rating Scale (NRS), and Magnetic Resonance Observation of Cartilage Repair Tissue 
(MOCART) scores. 

Results 
At 24 months, the mean IKDC scores for the control and intervention groups were 48.1 and 65.6, 
respectively (P < .0001). The mean for KOOS-pain subdomain scores were 59.0 (control) and 
86.0 (intervention) with P < .0001. All other KOOS subdomain, NRS, and MOCART scores were 
statistically significant (P < .0001) at month 24. Moreover, for the intervention group, 70.8% of 
patients had IKDC and KOOS-pain subdomain scores exceeding the minimal clinically important 
difference values, indicating clinical significance. There were no notable adverse events that were 
unexpected and related to the study drug or procedures. 

Conclusions 
Arthroscopic marrow stimulation with subchondral drilling into massive chondral defects of the 
knee joint followed by postoperative intra-articular injections of autologous PBSCs plus HA is safe 
and showed a significant improvement of clinical and radiologic scores compared with HA plus 
physiotherapy. 

Level of Evidence 
Level I, RCT.  

https://doi.org/10.1016/j.arthro.2021.01.067


BACK 

Post-arthroscopic Subchondral Insufficiency Fractures of the Knee Yield High Rate of 

Conversion to Arthroplasty 

Barras, L. A., Pareek, A., Parkes, C. W., Song, B. M., Camp, C. L., Saris, D. B. F., … Krych, A. J. 
 

https://doi.org/10.1016/j.arthro.2021.03.029 
 
Purpose 
To evaluate both the potential causes and resultant outcomes in patients in whom subchondral 
insufficiency fracture of the knee (SIFK) develops after arthroscopy. 
 
Methods 
We performed a retrospective review of all patients with a magnetic resonance imaging diagnosis 
of SIFK after arthroscopic meniscectomy and chondroplasty over a 12-year period. 
 
Results 
A total of 28 patients were included, with a mean age of 61 years and mean follow-up period of 
5.7 years. SIFK showed a predilection for the medial compartment (n = 25, 89%), specifically the 
medial femoral condyle (n = 21, 75%). In 7 patients (25%), SIFK developed in both the femoral 
condyle and tibial plateau in the ipsilateral compartment. Fifteen patients (54%) went on to 
conversion to arthroplasty at a mean of 0.72 years. The rate of survival free of conversion to 
arthroplasty was 57%, 45%, and 40% at 1 year, 2 years, and 5 years, respectively. Furthermore, 
63% of patients with a meniscal tear and SIFK in the same compartment went on to arthroplasty 
(P = .04). There was an increased risk of conversion to arthroplasty if SIFK was present in both 
the femur and tibia in the same compartment (P = .04). A higher Kellgren-Lawrence grade at the 
time of the SIFK diagnosis increased the likelihood of eventual arthroplasty (P = .03). The 
presence of SIFK in both the femur and tibia in the ipsilateral compartment, an increased 
Kellgren-Lawrence grade, and a meniscal tear or prior meniscectomy in the same compartment 
as SIFK were associated with an increased risk of eventual arthroplasty. 
 
Conclusions 
Post-arthroscopic SIFK most commonly occurs in the medial compartment, particularly in patients 
who underwent a prior meniscectomy. The presence of meniscal root and radial tears in these 
patients is notable (75%). Ultimately, there is a high rate of progression of arthrosis (33%) and 
eventual conversion to arthroplasty. 
 
Level of Evidence 
Level IV, case series. 
  

https://doi.org/10.1016/j.arthro.2021.03.029


BACK 

Patient-Reported Outcomes in Athletes Following Hip Arthroscopy for Femoroacetabular 

Impingement With Subanalysis on Return to Sport and Performance Level: A Systematic 

Review 

Annin, S., Lall, A. C., Yelton, M. J., Shapira, J., Rosinsky, P. J., Meghpara, M. B., … Domb, B. G. 
 
https://doi.org/10.1016/j.arthro.2021.03.064 
 
Purpose 
To identify present trends in demographics, surgical indications, preoperative findings, and 
surgical treatment of athletes undergoing hip arthroscopy for femoroacetabular impingement and 
(2) to investigate the outcomes in this patient population, including patient-reported outcome 
scores (PROS), return-to-sport, complications, and reoperation data at minimum 2-year follow-up 
in the athletic population. 

Methods 
Cochrane, Embase, and PubMed databases were searched according to the Preferred Reporting 
Items for Systematic Reviews and Meta-analyses guidelines to distinguish articles that reported 
PROS after hip arthroscopy in athletes. Athletes were defined as anyone who played a sport for 
minimum 2 years at any level. The standardized mean difference was calculated to compare the 
effect size of hip arthroscopy on various PROS. 

Results 
Eighteen studies, with 904 athlete hips and a collective study period of January 1993 to April 
2017, were included in this systematic review. Across all studies, the mean age and body mass 
index ranged from 15.7-36.7 years and 20.3-26.3, respectively. The follow-up range was 24-240 
months. Mean preoperative alpha angle ranged from 57.7° to 80.0°. Athletes most commonly 
underwent femoroplasty and labral management. At latest follow-up, the modified Harris Hip 
Score were excellent in 6 studies (range, 92.1-98), good in 10 studies (range, 84.2-88.5), and fair 
in 1 study (77.1). Each studies’ individual athletic cohort showed significant improvement on the 
modified Harris Hip Score, Nonarthritic Hip Score, the Hip Outcome Score–Activities of Daily 
Living, the Hip Outcome Score–Sport-Specific Subscale, visual analog scale for pain, and 
International Hip Outcome Tool at latest follow-up (P < .05). The return-to-sport rate ranged from 
72.7% to 100%, with 74.2-100% of these athletes returning to preinjury or greater level. 

Conclusions 
Athletes undergoing arthroscopic hip surgery in the setting of femoroacetabular impingement, not 
only exhibit significant functional improvement, but also have a high rate of return to sport at the 
same or greater competition level compared with preinjury level. 

Level of Evidence 
IV, systematic review of Level III and IV studies.  

https://doi.org/10.1016/j.arthro.2021.03.064


BACK 

Combined Anterolateral and Anterior Cruciate Ligament Reconstruction Improves Pivot 

Shift Compared With Isolated Anterior Cruciate Ligament Reconstruction: A Systematic 

Review and Meta-analysis of Randomized Controlled Trials 

Kunze, K. N., Manzi, J., Richardson, M., White, A. E., Coladonato, C., DePhillipo, N. N., … 
Chahla, J. 

https://doi.org/10.1016/j.arthro.2021.03.058 

Purpose 
To perform a systematic review and meta-analysis of the literature on anterolateral ligament 
(ALL) reconstruction as it relates to techniques, biomechanical properties, and clinical outcomes. 

Methods 
PubMed, OVID/Medline, and Embase were queried in July 2020. Data pertaining to (1) 
techniques, (2) biomechanical properties, and (3) clinical outcomes of ALL reconstruction were 
recorded. DerSimonian-Laird random-effects meta-analyses were performed for included 
randomized controlled trials comparing combined ALL/anterior cruciate ligament (ACL) 
reconstruction and isolated ACL reconstruction. Data from lower levels of evidence were 
described qualitatively, and when possible, outcomes were reported as ranges to avoid 
inappropriate pooling of data. 

Results 
A total of 46 articles were identified. Sixteen were biomechanical studies, 16 were clinical 
outcome studies, and 14 were technique studies. Of the 16 biomechanical studies, the majority 
demonstrated that anterior translation, internal rotation, and pivot shift was restored with 
combined ACL/ALL reconstruction and superior to ACL reconstruction alone. Ten biomechanical 
studies reported on constraint: 4 noted overconstraint when the femoral attachment site was 
proximal and posterior to the lateral femoral condyle, whereas 1 reported laxity. ACL failure rates 
after combined ACL/ALL reconstruction ranged between 2.7% and 11.1%. The mean 
postoperative Lysholm score ranged between 58.7 and 98.0; mean postoperative International 
Knee Documentation Committee score between 57.8 and 96.3; and mean postoperative Tegner 
score between 4 and 8. Six outcomes were explored through meta-analysis, of which the mean 
difference in Lysholm scores (2.26, P < .001) and restoration of pivot shift (relative risk 1.1, P = 
.046) was found to favor combined ACL/ALL reconstruction. 

Conclusions 
Although indications for ALL reconstruction remain heterogeneous, contemporary evidence 
suggests that ALL reconstruction improves pivot shift and confers comparable clinical and 
functional outcomes with isolated ACLR. 

  

https://doi.org/10.1016/j.arthro.2021.03.058


BACK 

Knee Surgery, Sports Traumatology, Arthroscopy (KSSTA), Volume 29, Issue 8, p 2386–2393 
 

Surgical interventions for external snapping hip syndrome. 

Randelli, F., Mazzoleni, M.G., Fioruzzi, A. et al. 
 
DOI: https://doi.org/10.1007/s00167-020-06305-w 
 
Purpose 
Snapping hip is a common clinical condition, characterized by an audible or palpable snap of the 
hip joint. When the snap is perceived at the lateral side of the hip, this condition is known as 
external snapping hip or lateral coxa saltans, which is usually asymptomatic. Snapping hip 
syndrome (SHS) refers to a painful snap, which is more common in athletes who require 
increased hip range of motion. The aim of this article is to review the most common endoscopic 
techniques for the treatment of ESHS, as well as their results and limitations. 
 
Methods 
This is a review of the current literature of endoscopic surgical procedures and of the results of 
the treatment of external snapping hip syndrome. 
 
Results 
The pathogenesis of SHS is mechanical. The initial treatment attempt is conservative, and usually 
provides good results. Patients who do not respond to conservative management are candidate 
for surgery. The endoscopic release of the ilio-tibial band or the endoscopic release of the 
femoral insertion of the gluteus maximum tendon is the most popular technique. 
 
Conclusion 
Endoscopic techniques provide fewer complications compared to open surgery, a lower 
recurrence rate and good clinical outcomes. More comparative studies with a longer follow-up are 
required to adequate evaluate the full role of endoscopic techniques in periarticular hip surgery. 
 
Level of evidence 
Level V. 
  



BACK 

Pain relief and good functional outcomes after hip endoscopy via posterior approach in 

patients with ischiofemoral impingement.   

Aguilera-Bohórquez, B., Leiva, M., Pacheco, J. et al. 
 
DOI: https://doi.org/10.1007/s00167-020-06309-6 
 
Purpose 
Ischiofemoral impingement is considered to be an uncommon and difficult pathology to diagnose 
with respect to hip pain etiology. The objective was to describe the clinical results of endoscopic 
lesser trochanter resection via a posterior approach in patients with Ischiofemoral impingement. 
 
Methods 
This was a retrospective observational study of consecutive patients with Ischiofemoral 
impingement, who underwent endoscopic resection of the lesser trochanter via a posterior 
approach, between 2015 and 2018. Clinical results were evaluated using the ischiofemoral 
impingement test, long-stride walking test, modified Harris Hip Score (mHHS) and the Oxford 
scale to assess the strength of the iliopsoas muscle as well as the presence of complications. 
Preoperative and postoperative ischiofemoral space was measured to assess whether the 
resection of the lesser trochanter was adequate. 
 
Results 
16 hips in 13 patients (mean age: 34.4 ± 12.1 years, 11 women) with a follow-up period between 
24 and 59 months were included. Preoperative ischiofemoral space ranged from 6.4 to 22.4 mm, 
a measure > 17.0 mm was achieved in 15 hips without the presence of pain in IFI test and long-
strides walking test. Function improved postoperatively, as reflected by a higher mean mHHS 
(preoperative: 44.6 ± 21.5, postoperative: 81.2 ± 15.1, p < 0.05). After surgery, the strength of the 
iliopsoas muscle was not decreased compared to the preoperative measure. Three complications 
were reported, including two cases that required revision surgery. 
 
Conclusions 
Endoscopic resection of the lesser trochanter via posterior approach provides satisfactory 
outcomes with symptom relief and good functional results in patients with Ischiofemoral 
impingement. It is important to discuss the benefits and risks when offering this treatment choice. 
 
Level of Evidence 
Level IV 
  



BACK 

Arthroscopic management of greater trochanter pain syndrome and abductor tears has 

demonstrated promising results in terms of improvement in pain scores and functional 

outcomes: a scoping review. 

Kay, J., Memon, M., Lindner, D. et al. 
 
DOI: https://doi.org/10.1007/s00167-020-06322-9 
 
Purpose 
Greater trochanteric pain syndrome (GTPS) refers to the constellation of signs and symptoms 
related to pain in the trochanteric region and has recently replaced the previously ubiquitous term 
of ‘greater trochanteric bursitis’. GTPS is common, particularly in women 50–79 years of age, and 
the understanding and management of GTPS have expanded considerably in recent years to 
include management with arthroscopic and endoscopic techniques in recalcitrant cases. The 
purpose of this scoping literature review was to summarize the current evidence on arthroscopic 
management of GTPS including sources of evidence, key concepts, and gaps in the literature. 
 
Methods 
A thorough electronic database search included studies published from 2009 to June 14, 2020. A 
total of 52 peer-reviewed articles were identified within the literature on arthroscopic or 
endoscopic management of GTPS. 
 
Results 
Of the 52 identified papers, 12 were technique descriptions, 10 papers were review articles, and 
30 papers were original clinical papers. Of the 30 clinical papers, 24 (80%) were of level IV 
evidence, 5 (17%) were of level III evidence, and 1 (3%) was level II evidence. Among the 30 
clinical studies, 988 patients were included with 761 (77%) female. Indications for surgical 
management included a failed trial of conservative management in all 30 studies, typically after a 
period of 3–6 months. Surgical management consisted of arthroscopic/endoscopic abductor 
tendon repair in 16 (53%) studies, arthroscopic/endoscopic bursectomy and iliotibial band release 
in 12 (40%) studies, and arthroscopic/endoscopic gluteal tendon contracture release in 2 (7%) 
studies. 
 
Conclusion 
Overall, results following arthroscopic management of GTPS and abductor tears have been 
promising, including significantly improved pain scores and functional outcomes at final post-
operative assessment. These studies support continued use and investigation of arthroscopic 
management strategies of GTPS and pave the way to conduct larger prospective studies to 
confirm these results in the future. 
 
Level of evidence 
IV. 
  



BACK 

Persistent post-operative opioid use following hip arthroscopy is common and is 

associated with pre-operative opioid use and age. 

Degen, R.M., McClure, J.A., Le, B. et al.  
 
DOI:  https://doi.org/10.1007/s00167-021-06511-0 
 
Purpose 
Hip arthroscopy utilization continues to increase worldwide. Post-operative pain management is 
essential to allow appropriate rehabilitation. While multimodal analgesic protocols have been 
described, consensus agreement is lacking and opioid analgesia remains a mainstay of 
treatment. Unfortunately, the risk of persistent opioid use among opioid-naïve and non-naïve 
patients following hip arthroscopy remains unclear. Therefore, the purpose of this study was to 
identify rates of persistent post-operative opioid use, as well as to identify factors associated with 
persistent use. 
 
Methods 
A retrospective cohort study was conducted using linked administrative data from Ontario, 
Canada. Participants were adults who underwent hip arthroscopy between 2013 and 2018. 
Patients < 18 or > 60 years of age as well as those who had undergone prior hip arthroscopy were 
excluded. The primary exposure was whether patients had filled ≥ 2 opioid prescriptions within 1 
year prior to their hip arthroscopy to define the opioid naïve and non-naïve populations. The 
primary outcome was persistent opioid use, defined as 2 + prescriptions filled between 9 and 15 
months post-op. A regression analysis was performed to identify factors associated with 
persistent opioid usage. 
 
Results 
Of the 1909 patients, 1525 (79.9%) were opioid-naïve, while 384 (20.1%) had a prior history of 
opioid use within 1 year of surgery. 224 patients (11.7%) demonstrated persistent opioid use, 
with ≥ 2 prescriptions filled between 9 and 15 months post-op. Of those, 42 (18.8%) cases were 
among opioid-naïve patients, while the remaining 182 (81.2%) were among non-naïve patients. 
The risk of persistent post-operative use was significantly higher in those with prior opioid use 
(OR 31.95, 95% CI 22.15–46.09; p < 0.0001). Regression analysis confirmed that pre-operative 
opioid use (OR 23.79, 95% CI 17.06–33.17; p < 0.0001) and older age (OR 1.04, 95% CI 1.02–
1.05, p < 0.0001) were associated with increased risk of persistent post-operative opioid use. 
 
Conclusion 
Following hip arthroscopy, persistent opioid use is common. New persistent use was identified in 
2.7% of opioid-naïve patients, compared with continued use in 47.4% of non-naïve patients. Pre-
operative opioid use and older age were associated with the greater risk of persistent post-
operative opioid use. 
 
Level of evidence 
Level III. 
  

https://doi.org/10.1007/s00167-021-06511-0


BACK 

All-inside arthroscopic modified Broström-Gould procedure for chronic lateral ankle 

instability with and without anterior talofibular ligament remnant repair produced similar 

functional results. 

Feng, SM., Maffulli, N., Ma, C. et al.  
 
DOI: https://doi.org/10.1007/s00167-020-06361-2 
 
Purpose 
The Broström-Gould procedure, with the repair of the anterior talofibular ligament (ATFL) 
combined with the transfer of the extensor retinaculum, is considered the gold standard 
procedure for the management of chronic lateral ankle instability (CLAI). Lateral ligament 
reconstruction is considered if the ATFL remnant quality is poor or the ATFL has been damaged 
beyond the ability to suture it. It remains unclear whether not repairing the ATFL remnant 
produces comparable functional outcomes to the classical Broström-Gould procedure. 
 
Methods 
This retrospective cohort study included 84 patients with CLAI undergoing either repair or non-
repair of the ATFL remnant using an all-inside arthroscopic Broström-Gould procedure from 2015 
to 2018. The Visual Analogue Scale (VAS) scores, American Orthopedic Foot and Ankle Society 
(AOFAS) scores, Karlsson Ankle Functional Score (KAFS), Anterior Talar Translation (ATT), 
Active Joint Position Sense (AJPS), and the rate of return to sports were compared in both 
groups. 
 
Results 
All the functional scores (VAS, AOFAS, KAFS, ATT, AJPS) significantly improved in both groups 
at 1 and 2 years after surgery. At all the follow-up time points, the VAS, AOFAS, KAFS, ATT, 
AJPS, and the rate of return to sport scores were comparable between the repair and non-repair 
group. 
 
Conclusion 
There are no statistically significant differences in postoperative outcomes between ATFL 
remnant repair and non-repair for the management of CLAI using the all-inside arthroscopic 
Broström-Gould procedure. From the clinical viewpoint, the present study shows that the potential 
differences in clinical outcomes between ATFL remnant repair and non-repair are likely not 
relevant when performing an all-inside arthroscopic Broström-Gould procedure for CLAI. 
 
Level of evidence 
III. 
  



BACK 

Endoscopic calcaneoplasty for the treatment of Haglund’s deformity provides better 

clinical functional outcomes, lower complication rate, and shorter recovery time compared 

to open procedures: a systematic review.  

Alessio-Mazzola, M., Russo, A., Capello, A.G. et al.  
 
DOI: https://doi.org/10.1007/s00167-020-06362-1 
 
Purpose 
The aim of this research is to report the clinical outcome following surgical correction of Haglund’s 
deformity summarising different surgical strategies and comparing clinical outcomes, failures, 
complications and return to activities of patients underwent open and endoscopic techniques. 
 
Methods 
A systematic search of the literature was conducted using eight different databases. Thirty-five 
studies were included in the systematic review. A total of 1260 ankles of 1147 patients were 
grouped in accordance with the surgical approach (open, endoscopic, or percutaneous). 
 
Results 
The overall mean age was 44.8 ± 8.2 (range 14.9–82) years with a mean follow-up of 30.9 ± 17.1 
(range 3–132) months. Analysis of clinical outcomes of open and endoscopic techniques 
demonstrated significant differences of AOFAS (87.1 ± 5.9 versus 90.7 ± 4.2 points; P < 0.001), 
complications (15.5% versus 4.1%; P < 0.001), failures (6.0% versus 1.2%; P < 0.001), time to 
return to daily activities (17.2 ± 9.3 versus 6.3 ± 1.0 weeks; P < 0.001) and time to return to sport 
(20.7 ± 3.3 versus 11.9 ± 0.3 weeks; P < 0.001) in the studies that reported these specific outcome 
measures. 
 
Conclusion 
Surgical correction of Haglund’s deformity provides overall good clinical results and high 
subjective satisfaction. Endoscopic procedures demonstrated better final AOFAS, a lower rate of 
complications and failures, and shorter recovery time when compared to open techniques. 
 
Level of evidence 
Level IV. 
  



BACK 

Six out of ten patients with sinus tarsi syndrome returned to pre-injury type of sport after 

subtalar arthroscopy. 

Lauf, K., Dahmen, J., Altink, J.N. et al.  
 
DOI: https://doi.org/10.1007/s00167-020-06385-8 
 
Purpose 
The purpose of this study was to determine multiple return to sport rates, long-term clinical 
outcomes and safety for subtalar arthroscopy for sinus tarsi syndrome. 
 
Methods 
Subtalar arthroscopies performed for sinus tarsi syndrome between 2013 and 2018 were 
analyzed. Twenty-two patients were assessed (median age: 28 (IQR 20–40), median follow-up 60 
months (IQR 42–76). All patients were active in sports prior to the injury. The primary outcome 
was the return to pre-injury type of sport rate. Secondary outcomes were time and rate of return 
to any type of sports, return to performance and to improved performance. Clinical outcomes 
consisted of Numerous Rating Scale of pain, Foot and Ankle Outcome Score, 36-item Short Form 
Survey and complications and re-operations. 
 
Results 
Fifty-five percent of the patients returned to their preoperative type of sport at a median time of 23 
weeks post-operatively (IQR 9.0–49), 95% of the patients returned to any type and level sport at 
a median time of 12 weeks post-operatively (IQR 4.0–39), 18% returned to their preoperative 
performance level at a median time of 25 weeks post-operatively (IQR 8.0–46) and 5% returned 
to improved performance postoperatively at 28 weeks postoperatively (one patient). Median NRS 
in rest was 1.0 (IQR 0.0–4.0), 2.0 during walking (IQR 0.0–5.3) during walking, 3.0 during running 
(IQR 1.0–8.0) and 2.0 during stair-climbing (IQR 0.0–4.5). The summarized FAOS score was 62 
(IQR 50–90). The median SF-36 PCSS and the MCSS were 46 (IQR 41–54) and 55 (IQR 49–58), 
respectively. No complications and one re-do subtalar arthroscopy were reported. 
 
Conclusion 
Six out of ten patients with sinus tarsi syndrome returned to their pre-injury type of sport after 
being treated with a subtalar arthroscopy. Subtalar arthroscopy yields effective outcomes at long-
term follow-up concerning patient-reported outcome measures in athletic population, with 
favorable return to sport level, return to sport time, clinical outcomes and safety outcome 
measures. 
 
Level of evidence 
IV. 
  



BACK 

Anatomic single vs. double-bundle ACL reconstruction: a randomized clinical trial–Part 1: 

clinical outcomes.  

Irrgang, J.J., Tashman, S., Patterson, C.G. et al. 
 
DOI: https://doi-org.eur.idm.oclc.org/10.1007/s00167-021-06585-w 
 
Purpose 
Compare clinical outcomes of anatomic single-bundle (SB) to anatomic double-bundle (DB) 
anterior cruciate ligament reconstruction (ACLR). It was hypothesized that anatomic DB ACLR 
would result in better International Knee Documentation Committee Subjective Knee Form (IKDC-
SKF) scores and reduced anterior and rotatory laxity compared to SB ACLR. 
 
Methods 
Active individuals between 14 and 50 years of age that presented within 12 months of injury were 
eligible to participate. Individuals with prior injury or surgery of either knee, greater than a grade 1 
concomitant knee ligament injury, or ACL insertion sites less than 14 mm or greater than 18 mm 
were excluded. Subjects were randomized to undergo SB or DB ACLR with a 10 mm-wide 
quadriceps tendon autograft harvested with a patellar bone block and were followed for 24 
months. The primary outcome measures included the IKDC-SKF and KT-1000 (side to side 
difference) and pivot shift tests. Other secondary outcomes included measures of sports activity 
and participation, range of motion (ROM) and re-injury. 
 
Results 
Enrollment in the study was suspended due to patellar fractures related to harvest of the patellar 
bone plug. At that time, 57 subjects had been randomized (29 DB) and two-year follow-up was 
attained from 51 (89.5%). At 24-month follow-up there were no between-group differences 
detected for the primary outcomes. Twenty-one (77.8%) DB’s and 20 (83.3%) SB’s reported 
returning to pre-injury sports 2 years after surgery (n.s) Three subjects (2 DB’s, 5.3% of total) 
sustained a graft rupture and 5 individuals (4 SB’s, 8.8% of total) had a subsequent meniscus 
injury. 
 
Conclusions 
Due to the early termination of the study, there were no detectable differences in clinical outcome 
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. 
 
Level of Evidence 
Level 2 
  

https://doi-org.eur.idm.oclc.org/10.1007/s00167-021-06585-w


BACK 

Anatomic single- and double-bundle ACL reconstruction both restore dynamic knee 

function: a randomized clinical trial—part II: knee kinematics.  

Tashman, S., Zandiyeh, P., Irrgang, J.J. et al. 
 

DOI: https://doi-org.eur.idm.oclc.org/10.1007/s00167-021-06479-x 

 
Purpose 
Compare side-to-side differences for knee kinematics between anatomic single-bundle (SB) and 
anatomic double-bundle (DB) ACLR during downhill running at 6 and 24 months post ACLR using 
high-accuracy dynamic stereo X-ray imaging. It was hypothesized that anatomic DB ACLR would 
better restore tibio-femoral kinematics compared to SB ACLR, based on comparison to the 
contralateral, uninjured knee. 
 
Methods 
Active individuals between 14 and 50 years of age that presented within 12 months of injury were 
eligible to participate. Individuals with prior injury or surgery of either knee, greater than a grade 1 
concomitant knee ligament injury, or ACL insertion sites less than 14 mm or greater than 18 mm 
were excluded. Subjects were randomized to undergo SB or DB ACLR with a 10 mm-wide 
quadriceps tendon autograft harvested with a patellar bone block and were followed for 24 
months. Dynamic knee function was assessed during treadmill downhill running using a dynamic 
stereo X-ray tracking system at 6 and 24 months after surgery. Three-dimensional tibio-femoral 
kinematics were calculated and compared between limbs (ACLR and uninjured contralateral) at 
each time point. 
 
Results 
Fifty-seven subjects were randomized (29 DB) and 2-year follow-up was attained from 51 
(89.5%). No significant differences were found between SB and DB anatomic ACLR for any of the 
primary kinematic variables. 
 
Conclusions 
Contrary to the study hypothesis, double-bundle reconstruction did not show superior kinematic 
outcomes compared to the single-bundle ACLR. While neither procedure fully restored normal 
knee kinematics, both anatomic reconstructions were similarly effective for restoring near-normal 
dynamic knee function. The findings of this study indicate both SB and DB techniques can be 
used for patients with average size ACL insertion sites. 
 
Level of evidence 
Level I 
  

https://doi-org.eur.idm.oclc.org/10.1007/s00167-021-06479-x


BACK 

Utilizing a contralateral hamstring autograft facilitates earlier isokinetic and isometric 

strength recovery after anterior cruciate ligament reconstruction: a randomised controlled 

trial.  

von Essen, C., Hallgren, A., Barenius, B. et al. 
 
DOI: https://doi-org.eur.idm.oclc.org/10.1007/s00167-021-06491-1 
 
Purpose 
To compare muscle strength and patient reported outcomes following ACLR using a 
semitendinosus (ST) graft from the ipsilateral (IL) leg compared to a graft from the contralateral 
(CL) leg. 
 
Methods 
One-hundred and forty patients with an ACL injury were randomized to IL or CL ACLR. Patients 
were assessed at 6, 12 and 24 months with isokinetic and isometric muscle strength measured 
using Biodex. Patient-reported outcomes and manual stability measurements were also recorded. 
 
Results 
Patient-related outcomes improved over time for both groups with no significant differences 
between groups at any time point. No differences between groups in objective knee assessment 
scores or rerupture rates were found. The IL group was significantly weaker in knee flexion 
strength at all time points compared to the CL group, additionally the IL group did not recover 
flexor strength within 2 years. 
 
Conclusion 
This study demonstrated that utilizing an ST graft harvested from the uninjured limb for ACLR 
facilitates early isokinetic and isometric strength recovery, with no significant adverse outcomes 
demonstrated in other measurements and therefore be performed to reduce the risk of long-term 
strength deficits in the injured leg 
 
Level of evidence 
II. 
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Background: Preinjury running biomechanics are an ideal comparator for quantifying recovery 
after anterior cruciate ligament (ACL) reconstruction (ACLR), allowing for assessments within the 
surgical and nonsurgical limbs. However, availability of preinjury running biomechanics is rare 
and has been reported in case studies only. 
 
Purpose/Hypothesis: The purpose of this study was to determine if running biomechanics return 
to preinjury levels within the first year after ACLR among collegiate athletes. We hypothesized 
that (1) surgical knee biomechanics would be significantly reduced shortly after ACLR and would 
not return to preinjury levels by 12 months and (2) nonsurgical limb mechanics would change 
significantly from preinjury. 
 
Study Design: Cohort study; Level of evidence, 2. 
 
Methods: Thirteen Division I collegiate athletes were identified between 2015 and 2020 (6 
female; mean ± SD age, 20.7 ± 1.3 years old) who had whole body kinematics and ground-
reaction forces recorded during treadmill running (3.7 ± 0.6 m/s) before sustaining an ACL injury. 
Running analyses were repeated at 4, 6, 8, and 12 months (4M, 6M, 8M, 12M) after ACLR. 
Linear mixed effects models were used to assess differences in running biomechanics between 
post-ACLR time points and preinjury within each limb, reported as Tukey-adjusted P values. 
 
Results: When compared with preinjury, the surgical limb displayed significant deficits at all 
postoperative assessments (P values <.01; values reported as least squares mean difference 
[SE]): peak knee flexion angle (4M, 13.2° [1.4°]; 6M, 9.9° [1.4°]; 8M, 9.8° [1.4°]; 12M, 9.0° [1.5°]), 
peak knee extensor moment (N·m/kg; 4M, 1.32 [0.13]; 6M, 1.04 [0.13]; 8M, 1.04 [0.13]; 12M, 0.87 
[0.15]; 38%-57% deficit), and rate of knee extensor moment (N·m/kg/s; 4M, 22.7 [2.4]; 6M, 17.9 
[2.3]; 8M, 17.5 [2.4]; 12M, 16.1 [2.6]; 33%-46% deficit). No changes for these variables from 
preinjury (P values >.88) were identified in the nonsurgical limb. 
 
Conclusion: After ACLR, surgical limb knee running biomechanics were not restored to the 
preinjury state by 12M, while nonsurgical limb mechanics remained unchanged as compared with 
preinjury. Collegiate athletes after ACLR demonstrate substantial deficits in running mechanics as 
compared with preinjury that persist beyond the typical return-to-sport time frame. The 
nonsurgical knee appears to be a valid reference for recovery of the surgical knee mechanics 
during running, owing to the lack of change within the nonsurgical limb. 
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Background: Although graft choice may be limited in the revision setting based on previously 
used grafts, most surgeons believe that graft choice for anterior cruciate ligament (ACL) 
reconstruction is an important factor related to outcome. 
 
Hypothesis: In the ACL revision setting, there would be no difference between autograft and 
allograft in rerupture rate and patient-reported outcomes (PROs) at 6-year follow-up. 
 
Study Design: Cohort study; Level of evidence, 2. 
 
Methods: Patients who had revision surgery were identified and prospectively enrolled in this 
cohort study by 83 surgeons over 52 sites. Data collected included baseline characteristics, 
surgical technique and pathology, and a series of validated PRO measures. Patients were 
followed up at 6 years and asked to complete the identical set of PRO instruments. Incidence of 
additional surgery and reoperation because of graft failure were also recorded. Multivariable 
regression models were used to determine the predictors (risk factors) of PROs, graft rerupture, 
and reoperation at 6 years after revision surgery. 
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Results: A total of 1234 patients including 716 (58%) men were enrolled. A total of 325 (26%) 
underwent revision using a bone-patellar tendon-bone (BTB) autograft; 251 (20%), soft tissue 
autograft; 289 (23%), BTB allograft; 302 (25%), soft tissue allograft; and 67 (5%), other graft. 
Questionnaires and telephone follow-up for subsequent surgery information were obtained for 
809 (66%) patients, while telephone follow-up was only obtained for an additional 128 patients for 
the total follow-up on 949 (77%) patients. Graft choice was a significant predictor of 6-year Marx 
Activity Rating Scale scores (P = .024). Specifically, patients who received a BTB autograft for 
revision reconstruction had higher activity levels than did patients who received a BTB allograft 
(odds ratio [OR], 1.92; 95% CI, 1.25-2.94). Graft rerupture was reported in 5.8% (55/949) of 
patients by their 6-year follow-up: 3.5% (16/455) of patients with autografts and 8.4% (37/441) of 
patients with allografts. Use of a BTB autograft for revision resulted in patients being 4.2 times 
less likely to sustain a subsequent graft rupture than if a BTB allograft were utilized (P = .011; 
95% CI, 1.56-11.27). No significant differences were found in graft rerupture rates between BTB 
autograft and soft tissue autografts (P = .87) or between BTB autografts and soft tissue allografts 
(P = .36). Use of an autograft was found to be a significant predictor of having fewer reoperations 
within 6 years compared with using an allograft (P = .010; OR, 0.56; 95% CI, 0.36-0.87). 
 
Conclusion: BTB and soft tissue autografts had a decreased risk in graft rerupture compared 
with BTB allografts. BTB autografts were associated with higher activity level than were BTB 
allografts at 6 years after revision reconstruction. Surgeons and patients should consider this 
information when choosing a graft for revision ACL reconstruction. 
 
 
  



BACK 

Association Between Psychological Readiness and Knee Laxity and Their Predictive Value 

for Return to Sport in Patients With Anterior Cruciate Ligament Reconstruction 

 
Anne Gro Heyn Faleide, PT, MSc*, Liv Heide Magnussen, PT, Prof., Bård Erik Bogen, PT, PhD, 
Torbjørn Strand, MD, Ingunn Fleten Mo, PT, MSc, Willemijn Vervaat, PT, MSc, Eivind Inderhaug, 
MD, MPH, PhD 
 
First Published July 12, 2021; pp. 2599–2606 
 
https://doi.org/10.1177/03635465211021831 
 
Copyright © 2021 SAGE Publications in association with American Orthopedic Society for Sports 
Medicine. All Rights Reserved. 
 
Background: Deciding when patients are ready to return to sport (RTS) after an anterior cruciate 
ligament (ACL) reconstruction (ACLR) is challenging. The understanding of which factors affect 
readiness and how they may be related is limited. Therefore, despite widespread use of RTS 
testing, there is a lack of knowledge about which tests are informative on the ability to resume 
sports. 
 
Purpose: To examine whether there is an association between knee laxity and psychological 
readiness to RTS after ACLR and to evaluate the predictive value of these measures on sports 
resumption. 
 
Study Design: Cohort study; Level of evidence, 2. 
 
Methods: Patients aged ≥16 years engaged in physical activity/sports before injury were 
recruited at routine clinical assessment 9-12 months after ACLR. Exclusion criteria were 
concomitant ligament surgery at ACLR and/or previous ACL injury in the contralateral knee. At 
baseline, a project-specific activity questionnaire and the ACL–Return to Sport After Injury (ACL-
RSI) scale were completed. Knee laxity was assessed by use of the Lachman test, KT-1000 
arthrometer, and pivot-shift test. Two years after surgery, knee reinjuries and RTS status (the 
project-specific questionnaire) were registered. Associations between psychological readiness 
and knee laxity were evaluated with the Spearman rho test, and predictive ability of the ACL-RSI 
and knee laxity tests were examined using regression analyses. 
 
Results: Of 171 patients screened for eligibility, 132 were included in the study. There were small 
but significant associations between the ACL-RSI score and the Lachman test (rho = −0.18; P = 
.046) and KT-1000 arthrometer measurement (rho = −0.18; P = .040) but no association between 
the ACL-RSI and the pivot-shift test at the time of recruitment. Of the total patients, 36% returned 
to preinjury sport level by 2 years after surgery. Higher age, better psychological readiness, and 
less anterior tibial displacement (KT-1000 arthrometer measurement) were significant predictors 
of 2-year RTS (explained variance, 33%). 
 
Conclusion: Small but significant associations were found between measurements of 
psychological readiness and anterior tibial displacement, indicating that patients with less knee 
laxity after ACLR feel more ready to RTS. ACL-RSI and KT-1000 arthrometer measurements 
were independent predictors of 2-year RTS and should be considered in RTS assessments after 
ACLR. 
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Background: A primary goal of anterior cruciate ligament reconstruction (ACLR) is to reduce 
pathologically increased anterior and rotational laxity of the knee, but the effects of residual laxity 
on patient-reported outcomes (PROs) after ACLR remain unclear. 
 
Hypothesis: Increased residual laxity at 2 years postoperatively is predictive of a higher risk of 
subsequent ipsilateral knee surgery and decreases in PRO scores from 2 to 6 years after 
surgery. 
 
Study Design: Cohort study; Level of evidence, 2. 
 
Methods: From a prospective multicenter cohort, 433 patients aged <36 years were identified at 
a minimum 2 years after primary ACLR. These patients underwent a KT-1000 arthrometer 
assessment and pivot-shift test and completed PRO assessments with the Knee injury and 
Osteoarthritis Outcome Score and International Knee Documentation Committee (IKDC) scores. 
Patients completed the same PROs at 6 years postoperatively, and any subsequent ipsilateral 
knee procedures during this period were recorded. Subsequent surgery risk and change in PROs 
from 2 to 6 years postoperatively were compared based on residual side-to-side KT-1000 
arthrometer differences (<−1 mm, −1 to 2 mm, 2 to 6 mm, and >6 mm) in laxity at 2 years 
postoperatively. Multiple linear regression models were built to determine the relationship 
between 2-year postoperative knee laxity and 2- to 6-year change in PROs while controlling for 
age, sex, body mass index, smoking status, meniscal and cartilage status, and graft type. 
 
Results: A total of 381 patients (87.9%) were available for follow-up 6 years postoperatively. 
There were no significant differences in risk of subsequent knee surgery based on residual knee 
laxity. Patients with a difference >6 mm in side-to-side anterior laxity at 2 years postoperatively 
were noted to have a larger decrease in PROs from 2 to 6 years postoperatively (P < .05). No 
significant differences in any PROs were noted among patients with a difference <6 mm in side-
to-side anterior laxity or those with pivot glide (IKDC B) versus no pivot shift (IKDC A). 
 
Conclusion: The presence of a residual side-to-side KT-1000 arthrometer difference <6 mm or 
pivot glide at 2 years after ACLR is not associated with an increased risk of subsequent ipsilateral 
knee surgery or decreased PROs up to 6 years after ACLR. Conversely, patients exhibiting a 
difference >6 mm in side-to-side anterior laxity were noted to have significantly decreased PROs 
at 6 years after ACLR. 
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Background: Proper lower extremity biomechanics during bilateral landing is important for 
reducing injury risk in athletes returning to sports after anterior cruciate ligament reconstruction 
(ACLR). Although landing is a quick ballistic movement that is difficult to modify, squatting is a 
slower cyclic movement that is ideal for motor learning. 
 
Hypothesis: There is a relationship between lower extremity biomechanics during bilateral 
landing and bilateral squatting in patients with an ACLR. 
 
Study Design: Descriptive laboratory study. 
 
Methods: A total of 41 patients after a unilateral ACLR (24 men, 17 women; 5.9 ± 1.4 months 
after ACLR) completed 15 unweighted bilateral squats and 10 bilateral stop-jumps. Three-
dimensional lower extremity kinematics and kinetics were collected, and peak knee abduction 
angle, knee abduction/adduction range of motion, peak vertical ground-reaction force limb 
symmetry index (LSI), vertical ground-reaction force impulse LSI, and peak knee extension 
moment LSI were computed during the descending phase of the squatting and landing tasks. 
Wilcoxon signed-rank tests were used to compare each outcome between limbs, and Spearman 
correlations were used to compare outcomes between the squatting and landing tasks. 
 
Results: The peak vertical ground reaction force, the vertical ground reaction force impulse, and 
the peak knee extension moment were reduced in the surgical (Sx) limb relative to the 
nonsurgical (NSx) limb during both the squatting and landing tasks (P < .001). The relationship 
between squatting and landing tasks was strong for the peak knee abduction angle (R = 0.697-
0.737; P < .001); moderate for the frontal plane knee range of motion (NSx: R = 0.366, P = .019; 
Sx: R = 0.418, P = 0.007), the peak knee extension moment LSI (R = 0.573; P < .001), the 
vertical ground reaction force impulse LSI (R = 0.382; P < .014); and weak for the peak vertical 
ground reaction force LSI (R = 0.323; P = .039). 
 
Conclusion: Patients who have undergone an ACLR continue to offload their surgical limb during 
both squatting and landing. Additionally, there is a relationship between movement deficits during 
squatting and movement deficits during landing in patients with an ACLR preparing to return to 
sports. 
 
Clinical Relevance: As movement deficits during squatting and landing were related before 
return to sports, this study suggests that interventional approaches to improve squatting 
biomechanics may translate to improved landing biomechanics in patients with an ACLR. 
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Background: There is a paucity of literature on arthroscopic capsular autograft labral 
reconstruction. 
 
Purpose: To report midterm functional outcomes for patients undergoing acetabular labral repair 
with capsular autograft labral reconstruction. 
 
Study Design: Case series; Level of evidence, 4. 
 
Methods: This is a retrospective case series of prospectively collected data on patients who 
underwent arthroscopic acetabular labral repair by the senior surgeon between March 2013 and 
August 2018. The inclusion criteria for this study were adult patients aged 18 years or older who 
underwent primary hip arthroscopy for arthroscopic capsular autograft labral reconstruction. 
Exclusion criteria were <2 years of postoperative follow-up, elective disenrollment from study 
before 2-year follow-up, or repeat ipsilateral hip surgery before 2-year follow-up. Intraoperatively, 
patients underwent capsular autograft hip labral reconstruction if they were found to have a 
labrum with hypoplastic tissue (width <5 mm), complex tearing, or frank degeneration of native 
tissue. Clinical outcome data consisted of patient-reported outcome measures. 
 
Results: A total of 97 hips (94 patients) met the inclusion criteria with a mean final follow-up of 
28.2 months (95% CI, 26.0-30.4). Patients had a mean age of 39.0 years (95% CI, 36.8-41.2) 
with a mean body mass index of 25.8 (95% CI, 24.9-26.7). When compared with baseline (40.4 
[95% CI, 36.7-44.2]), the mean international Hip-Outcome Tool-33 (iHOT-33) scores were 
significantly greater at 3-month (60.9 [95% CI, 56.8-64.9]; P < .001), 6-month (68.8 [95% CI, 
64.7-72.9]; P < .001), 12-month (73.2 [95% CI, 68.9-77.5]; P < .001), and final (76.6 [95% CI, 
72.4-80.8]; P < .001) follow-up. At 2-year follow-up, 76.3%, 65.5%, and 60.8% of patients’ iHOT-
33 scores exceeded clinically meaningful outcome thresholds for minimally clinically important 
difference (MCID), patient-acceptable symptomatic state, and substantial clinical benefit, 
respectively. 
 
Conclusions: In this study of 97 hips undergoing arthroscopic labral repair with capsular 
autograft labral reconstruction, we found favorable outcomes that exceeded the MCID thresholds 
in the majority of patients at a mean 28.2 months’ follow-up. Future studies should compare 
outcomes between this technique and other methods of autograft and allograft reconstruction to 
determine differences in patient-reported outcomes, donor-site morbidity, and complications. 
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Background: Anterior cruciate ligament reconstruction (ACLR) has a high incidence among 
sports players, and one important side effect of the surgery is graft donor site morbidity. Although 
some evidence suggests that application of platelet-rich plasma (PRP) during ACLR reduces pain 
and improves knee function, it is not a universal finding. 
 
Purpose: To perform a meta-analysis of previous studies testing the effects of PRP on donor site 
morbidity after ACLR. 
 
Study Design: Systematic review and meta-analysis. 
 
Methods: We reviewed PubMed (Medline), Web of Science, Embase, Scopus, and Cochrane 
databases to find studies testing the effects of PRP on the donor site of ACLR autograft. After 
identifying 4 studies, we conducted 2 meta-analyses, 1 for the effects of PRP on pain, assessed 
by visual analog scale (VAS), and the other for the functional knee scores. We also tested the 
ability of time after ACLR to predict the PRP-related reduction of pain. 
 
Results: In the 4 studies identified, 157 patients were analyzed. Although the VAS score was 
lower with PRP at 6 months (raw mean difference [RMD], –0.97 [95% CI, −1.59 to −0.36]; P = 
.001) and 12 months (RMD, −0.61 [95% CI,−1.02 to −0.21]; P = .003), the effects of PRP 
disappeared at 24 months (RMD, −0.08 [95% CI,−0.38 to 0.22]; P = .586). A univariate 
regression analysis reinforced the ability of time after ACLR to predict the PRP-related reduction 
of VAS pain score (r2 = 0.98). However, knee function after ACLR was not improved by the use 
of PRP (standardized mean difference, 0.71 [95% CI,−0.17 to 1.60]; P = .114). 
 
Conclusion: PRP applied to a bone–patellar tendon–bone donor site could reduce knee pain 
within a year, and this reduction had a correlation with time, meaning that the effect of PRP 
decreased with time after surgery. However, pain reduction did not reach clinical relevance and 
did not lead to better functional knee scores. 
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Background: The number of patients requiring reoperation has increased as the volume of hip 
arthroscopy for femoroacetabular impingement syndrome (FAIS) has increased. The factors most 
important in determining patients who are likely to require reoperation remain elusive. 
 
Purpose: To leverage machine learning to better characterize the complex relationship across 
various preoperative factors (patient characteristics, radiographic parameters, patient-reported 
outcome measures [PROMs]) for patients undergoing primary hip arthroscopy for FAIS to 
determine which features predict the need for future ipsilateral hip reoperation, namely, revision 
hip arthroscopy, total hip arthroplasty (THA), hip resurfacing arthroplasty (HRA), or periacetabular 
osteotomy (PAO). 
 
Study Design: Cohort study; Level of evidence, 3. 
 
Methods: A cohort of 3147 patients undergoing 3748 primary hip arthroscopy procedures were 
included from an institutional hip preservation registry. Preoperative computed tomography of the 
hip was obtained for each patient, from which the following parameters were calculated: the alpha 
angle; the coronal center-edge angle; the neck-shaft angle; the acetabular version angle at 1, 2, 
and 3 o’clock; and the femoral version angle. Preoperative PROMs included the modified Harris 
Hip Score (mHHS), the Hip Outcome Score (HOS)–Activities of Daily Living subscale (HOS-ADL) 
and the Sport Specific subscale, and the international Hip Outcome Tool (iHOT-33). Random 
forest models were created for revision hip arthroscopy, the THA, the HRA, and the PAO. Area 
under the curve (AUC) for the receiver operating characteristic curve and accuracy were 
calculated to evaluate each model. 
 
Results: A total of 171 patients (4.6%) underwent subsequent hip surgery after primary hip 
arthroscopy for FAIS. The AUC and accuracy, respectively, were 0.77 (fair) and 76% for revision 
hip arthroscopy (mean, 26.4-month follow-up); 0.80 (good) and 81% for THA (mean, 32.5-month 
follow-up); 0.62 (poor) and 69% for HRA (mean, 45.4-month follow-up); and 0.76 (fair) and 74% 
for PAO (mean, 30.4-month follow-up). The most important factors in predicting reoperation after 
primary hip arthroscopy were higher body mass index (BMI) and lower preoperative HOS-ADL for 
revision hip arthroscopy, greater age and lower preoperative iHOT-33 for THA, increased BMI for 
HRA, and larger neck-shaft angle and lower preoperative mHHS for PAO. 
 
Conclusion: Despite the low failure rate of hip arthroscopy for FAIS, our study demonstrated that 
machine learning has the capability to identify key preoperative risk factors that may predict 
subsequent ipsilateral hip surgery before the index hip arthroscopy. Knowledge of these 
demographic, radiographic, and patient-reported outcome data may aid in preoperative 
counseling and expectation management to better optimize hip preservation. 
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Background: Although anterior ankle impingement is a common pathology within the athletic 
population, there have been limited data evaluating outcomes of arthroscopic intervention and 
whether patient sex affects treatment outcomes. 
 
Purpose: To provide an overview of the clinical outcomes of arthroscopic procedures used as a 
treatment strategy for anterior ankle impingement and to determine if patient sex affects 
outcomes. 
 
Study Design: Systematic review. 
 
Methods: A systematic literature search of the MEDLINE, Embase, and Cochrane databases 
was performed during August 2019. The following combination of search terms was utilized: 
“ankle,” “impingement,” “talus,” “osteophyte,” “arthroscopy,” “surgery,” “procedures,” and 
“treatment.” Two reviewers independently performed data extraction. 
 
Results: A total of 28 articles evaluating 1506 patients were included in this systematic review. 
Among the studies, 60% (17/28) and 14% (4/28) assessed anterolateral and anteromedial 
impingement, respectively. Good to excellent results were reported after arthroscopy in patients 
with anterior ankle impingement, with a success rate of 81.04%. All studies that evaluated 
functional outcomes (16/16; 100%) cited improvements in American Orthopaedic Foot & Ankle 
Society scale, visual analog scale, and Foot Function Index. The average complication rate was 
4.01%, with the most common complications being mild nerve symptoms and superficial infection. 
The most common concomitant pathologies included synovitis, osteophytes, meniscoid lesions, 
and anterior inferior tibiofibular ligament injury. Four studies (15%) failed to report sex as a 
demographic variable. Only 7 (25%) studies included analysis by sex, with 4 (57%) of these 
demonstrating differences when comparing outcomes by patient sex. When compared with male 
patients, female patients exhibited higher rates of traumatic ankle sprains, chondral injury, and 
chronic ankle instability associated with anterior ankle impingement. 
 
Conclusion: Our systematic review demonstrates that arthroscopic treatment for anterior ankle 
impingement provides good to excellent functional outcomes, low complication rates, and good 
return-to-sports rates in both the general and the athletic population. This study also reports a 
lack of statistical analysis evaluating outcomes comparing male and female populations. The 
included studies demonstrate that, compared with male patients, female patients have higher 
rates of traumatic ankle sprains, chondral injury, and chronic ankle instability associated with 
anterior ankle impingement; therefore, particular attention should be paid to addressing such 
concomitant pathology. 
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