
ABSTRACT

Objective: Patients who underwent arthroscopic repair for partial rotator cuff tears were evaluated retrospectively. This study pur-
posed to assess the postoperative clinical results of arthroscopic treatment of intratendinous rotator cuff tears and to investigate the 
effect of the tear type on the postoperative clinical outcomes.

Methods: Overall, 60 patients [36 women and 24 men; mean age: 48.6±12.2 years (range 33–67 years)] who underwent arthroscop-
ic repair of Ellman stage 3 partial rotator cuff tear were evaluated retrospectively. These patients were grouped into the following 
three groups: articular-sided tears, bursal-sided tears, and intratendinous tears, with 20 patients included in each group. Subacro-
mial decompression, acromioplasty, and tear repair without transforming to full-thickness tear were applied to the bursal-sided 
tears. The same technique was performed for intratendinous ruptures, with the only technical difference was that the capsular 
tissue was preserved during debridement of intratendinous tears. The articular-sided tears were transformed to complete tears and 
repaired arthroscopically. The preoperative and postoperative ASES scores and range of motion improvements were evaluated in 
all patients. The mean follow-up time was 44±6.5 months (range: 36–62 months).

Results: No significant intergroup differences were observed concerning the age and the mean follow-up duration (p=0.524, 
p=0.665). A similar increase in ASES scores was observed for all three types of tears (bursal-sided tears: 31.09–82.65; articular-sid-
ed tears: 35.50–-84.00; intratendinous tears: 34.01–83.49). Statistically, no significant intergroup difference was observed concern-
ing ASES score improvement (p=0.585). An increase in mean forward flexion, abduction, and external rotation were observed, 
especially, a statistically significant increase in flexion (p=0.001) and abduction (p=0.001) in all three types of tears. No patient 
experienced any intraoperative or postoperative complications.

Conclusion: The results of arthroscopic treatment of intratendinous tears were similar to the other types of partial tears, and the re-
sults of arthroscopic treatment of grade 3 partial rotator cuff tears revealed satisfactory outcomes, regardless of the type of the tear.
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Partial-thickness rotator cuff tears can occur in 
different clinical situations and can be asymptom-
atic or cause pain and loss of function, affecting 
daily life. Partial-thickness tears have a higher in-
cidence rate compared with full-thickness tears, 
and interestingly, they tend to be more painful 
than full-thickness tears (1). Symptoms resulting 
from partial tears are thought to be the conse-
quence of non-physiologic tension created within 
the remaining intact rotator cuff fibers (2).

Based on the different structural characteristics, 
partial rotator cuff tears can be divided into the 

following three subgroups: bursal-sided, articu-
lar-sided, and intratendinous tears (3-5). These 
tear patterns tend to be the eventual consequence 
of several pathophysiologic mechanisms, which 
can be either intrinsic or extrinsic factors (6-9). 
Traditionally, the first 50% of the part consists of 
the joint capsule. Hence, tears larger than 50% 
of the footprint are recommended to be repaired 
(50% rule) (10).

The conventional treatment modalities are ac-
tive surveillance, oral pain medication, steroid or 
tenoxicam injection, shoulder exercises, and sur-
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gical treatment (11-13). The effectiveness of conservative treat-
ment is not inferior to arthroscopic repair for patients with less 
than medium-sized rotator cuff tear in terms of pain and range 
of motion (14). Therefore, patients who did not benefit from 
conservative treatment were included in this study.

Intratendinous tears are the least common and typically diag-
nosed at the advanced stage (15). Arthroscopic diagnosis is chal-
lenging because of the absence of tears on both the bursal and ar-
ticular sides. Generally, the diagnosis is made using the “balloon 
sign” on magnetic resonance (MR) images. Notably, the probe is 
used arthroscopically to reveal the tear delamination (16). Nev-
ertheless, only few studies are available in the literature regard-
ing intratendinous ruptures. Therefore, this comparative study 
will contribute to the literature on arthroscopic treatment of in-
tratendinous ruptures. Moreover, we have described our repair 
technique in this study. Notably, it is not necessary to convert to 
full-thickness tears because an intact capsule helps to nourish 
the tear.

Our purpose was to evaluate the results of arthroscopic treat-
ment of intratendinous rotator cuff tears and investigate the 
effect of the tear type on postoperative clinical outcomes. We 
hypothesized that the postoperative clinical results of intratendi-
nous tears were as good as that of other partial tears.

Materials and Methods

Overall, 60 patients who underwent arthroscopic repair of Ell-
man stage 3 partial rotator cuff tear between 2011 and 2014 were 
evaluated retrospectively. These patients were divided into the 
following three groups: articular-sided tears, bursal-sided tears, 
and intratendinous tears, with each group comprising 20 pa-
tients. Notably, the exact diagnosis of patients was discerned in-
traoperatively. Patients were consecutively included in the three 
groups. All patients had a history of failed conservative treatment 
(active surveillance, oral pain medication, steroid or tenoxicam 
injection, and physiotherapy), as well as persistent shoulder pain 
before the surgery (Table 1). Patients aged between 40 and 60 
years were included in the study. Furthermore, patients whose 
postoperative follow-up period was longer than 3 years were in-
cluded in the study to avoid bias. Patients who had stage 1 and 2 
partial rotator cuff tears, tears extending into other rotator cuff 
tendons, previous surgical history, glenohumeral instability, and 
adhesive capsulitis were excluded.

Preoperative and postoperative ASES (The American Shoulder 
and Elbow Surgeons) Shoulder Scores that were recorded in the 
archive were evaluated. ASES is a clinical test that is often used in 
the literature to measure the effect of a patient’s daily work on the 
pain level. Additionally, the preoperative and postoperative for-
ward flexion, abduction, and external rotation range of motions 
were measured in all patients. The questionnaires and examina-
tions were administered in the office by the same researcher.

Preoperative MR images of all patients were evaluated. The di-
agnosis of intratendinous tears was made using MR images be-
cause of the difficulty of an arthroscopic diagnosis. MR imag-
ing typically exhibits signal changes within the tendon without 
extending to the articular or bursal surfaces, which is called a 
balloon sign. MR findings were used to help locate the intraten-
dinous tears arthroscopically.

Patients and their credentials were assessed by the same re-
searcher.

Surgical technique
All patients were operated under interscalene block or hypoten-
sive general anesthesia in the lateral decubitus position by the 
same surgeon. Standard glenohumeral arthroscopy was per-
formed to assess the intra-articular rotator cuff disease, including 
partial rotator cuff tear and associated injuries. If the patient was 
diagnosed with articular-side partial-thickness tears, a tagging 
suture was placed at the tear site to evaluate the continuity of 
the tear to the bursal side. After glenohumeral arthroscopy, sub-
acromial arthroscopy was performed to examine the bursal-side 
rotator cuff disease, coracoacromial ligament (CAL), acromion, 
and bursa. In the case of an accompanying biceps pathology, the 
standard biceps tenotomy was performed.

Tear repair without transforming to full-thickness tear was 
performed for the bursal-sided tears and intratendinous tears, 
whereas the articular-sided tears were converted to complete 
tears and repaired arthroscopically. In addition, subacromial de-
compression and acromioplasty were added to the arthroscopic 
treatment of bursal-sided tears.

Notably, subacromial decompression and acromioplasty were 
added to the treatment of all bursal-side tears because of the pos-
sibility of the presence of subacromial impingement syndrome. 
Subsequently, the modified lateral tension band technique was 
used for tear repair. In this technique, free sutures (FiberWire® 
Suture-Arthrex) were passed through the anterior and posterior 
sides of the tear. The sutures were then knotted in the subacro-
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Table 1. Demographic characteristics of patients
Bursal 

side
Articular 

side
Intratendinous

Number of patients 20 20 20
Age, yr, mean ± SD 47.6±12.1 48.9±13.8 49.9±12.4
Follow-up duration, 
mo, mean±SD

43.1±4.8 42.4±4.5 44.8±6.0

Sex, M/F, n 8/12 10/10 6/14
Dominant side, n (%) 14 (70) 15 (75) 12 (60)
Ellman grade 3, n (%) 20 (100) 20 (100) 20 (100)
Acromioplatsy, n (%) 20 (100) 0 (-) 0 (-)
F: female; M: male; yr: year; mo: month; SD: standard deviation



mial region. This knotting results in medial depression of the 
tendon to the footprint. The other untouched ends were passed 
through the tendon again. Finally, a modified lateral tension 
band technique was performed using one anchor (Figure 1).

This technique was also performed for intratendinous ruptures, 
with the only technical difference being the preservation of cap-
sular tissue during the debridement (Figure 2). In intratendinous 
tears, the capsule is sturdy. Hence, leaving the capsule intact 
helps to nourish the tear. Therefore, we did not transform the 
partial tear into a full-thickness tear. Furthermore, superficial 
debridement was performed to the bursal-sided partial tears.

Articular-sided tears were converted to complete tears because of 
the degeneration of the rest of the tears and repaired arthroscop-
ically. After debridement, double-row repair with two indepen-
dent knotless anchors was performed to repair these tears.

Statistical analysis
Patient samples were determined based on the tear type. Preop-
erative and postoperative non-parametric data from both groups 
were analyzed using the Wilcoxon-signed rank test. The range of 
motion improvements were analyzed using the paired t-test. Sig-
nificance was set at a level of 0.05, with 95% confidence intervals. 
The power analysis was performed for detecting an adequate pa-
tient number for groups. A sample size of 20 patients was shown 
to be needed to be able to reject the null hypothesis with a type 
1 error set at 0.05 and to exhibit significant power greater than 
80% for all the variables tested.

Results

The mean age of patients at the time of surgery was 48.6 years 
(range: 43–60 years). The mean age of patients was 47.6 years 
in the bursal-sided tears group, 46.9 years in the articular-sided 
tears group, and 49.9 years in the intratendinous tears group. No 
significant intergroup difference was observed concerning the 
age and gender (p=0.524 and p=0.552, respectively) (Table 1). 

The mean follow-up time of patients was 44±6.5 months (range: 
36–62 months) (Table 1), with no significant intergroup differ-
ence regarding the follow-up period (p=0.665).

Preoperative mean ASES score was 31.0 for bursal-sided tears 
group, 35.5 for articular-sided tears group, and 34.0 for intratendi-
nous tears group, with the postoperative mean ASES scores being 
82.6, 84.0, and 83.4, respectively. A similar increase in ASES scores 
was noted after surgery for all three types of partial tears (bursal 
sided: 51.6, articular sided: 48.5, and intratendinous: 49.4). Statis-
tically, no significant intergroup difference was observed regard-
ing the ASES score improvement (p=0.585) (Table 2).

Furthermore, an increase was observed in the mean forward flex-
ion, abduction, and external rotation, especially, a statistically sig-
nificant increase in flexion (p=0.001) and abduction (p=0.001) for 
all three tear types. On the other hand, no intergroup difference 
was observed regarding the mean values (Table 3).
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Figure 1. a-d. Surgical technique of bursal-side partial tear. Free sutures are passed through anterior and posterior side of 
the tear (a). The sutures are knotted in the subacromial region (b). The other untouched ends are passed through the tendon 

again (c). Finally, a modified lateral tension band technique is applied with the help of one anchor (d)

a cb d

Figure 2. Capsular tissue was preserved when performing 
debridement in intratendinous tear



No intraoperative or postoperative complications occurred, as 
well as no complications owing to the anesthesia.

Discussion

In this study, patients who underwent arthroscopic repair for dif-
ferent types of stage 3 partial rotator cuff tears were evaluated from 
a functional point of view. The most striking result of this study 
was no difference among the three tear types in terms of postop-
erative clinical outcomes. Therefore, these results confirmed our 
hypothesis. Only few studies in the literature have compared the 
arthroscopic repair of tears, and only one of these trials included 
all three types of partial tears (17). Other studies either did not pay 
attention to the stage of tears or did not examine intratendinous 
tears (8-18). Therefore, we believe our comparative study will con-
tribute to the literature further, especially concerning the clinical 
consequences of intratendinous partial tears.

This study mainly provides information regarding the arthroscop-
ic repair results of intratendinous tears, which is nonexistent in 
the literature. Notably, intratendinous tears of the supraspinatus 
tendon are rare and difficult to diagnose. The literature has limit-
ed studies regarding the arthroscopic treatment of intratendinous 
tears (15-19). Uchiyama et al. treated intratendinous partial cuff 
tears with open repair technique and followed up for an average 
of 92 months. They observed an increase in the mean ASES score 
from 37.1 to 91.0 (19). Park et al. treated patients with arthroscop-
ically confirmed intratendinous tears by using transtendon su-
ture bridge repair and followed up for an average of 56 months 
(16). Xiao et al. specified that the average UCLA score increased 
from 16.7 to 32.5, and the Constant score increased from 66.2 to 
92.4. They followed up their study patients for an average of 15.2 
months after surgery, and 81.5% of patients exhibited radiologi-
cal evidence of a healed tendon. The mean ASES scores improved 
significantly from 51.4 to 90.6 (20). In our study, we evaluated pa-
tients who underwent the tear completion repair technique, with 
an improvement in the mean ASES score from 34.0 to 83.4. More-
over, our study results were similar to that of the repair results of 

articular-sided, bursal-sided, and intratendinous partial tears in 
the literature (16, 19, 21, 22). In addition, this data was similar to 
the results of similar studies in the literature (17).

Capsule tears typically do not exceed 3–5 mm in size, have a de-
generative appearance, and can be treated adequately with de-
bridement (Figure 3). Traditionally, tears that are larger than 50% 
of the footprint is recommended to be repaired (50% rule) (3, 4, 
10). Millstein and Snyder have called these lesions as PASTA le-
sions (Partial Articular Supraspinatus Tendon Avulsion) (23). In 
patients diagnosed with articular-side partial-thickness tears, a 
tagging suture is placed at the tear site to evaluate the continuity 
of this tear from the bursal side (Figure 4). Notably, there are two 
surgical techniques for these lesions, namely trans-tendinous or 
tear completion and repair. Nevertheless, no significant differ-
ences were observed between the two methods regarding the 
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Figure 3. Articular-side tear associated with capsule. This is 
not a grade 3 partial tear and he was excluded from the study

Table 2. Clinical results of patients
Preoperative ASES 
Score, mean points

Postoperative ASES 
Score, mean points

Bursal side 31.09 82.65
Articular side 35.50 84.00
Intratendinous 34.01 83.49
ASES: The American Shoulder and Elbow Surgeons Shoulder Score

Table 3. Range of motion improvements
Flexion External rotation Abduction

Bursal 18 4 21
Articular 15 8 16
Intratendinous 14 2 16
p 0.001 0.102 0.001



postoperative outcomes in randomized controlled trials (24, 25). 
Histology studies revealed a degeneration rate of 90% in intact 
tendons after articular-side tears debridement (26). Considering 
this information, tear completion and repair technique was pre-
ferred in this study for the repair of articular-side tears.

Notably, studies on bursal-side tears are rather rare in the literature. 
Fukuda specified that the subacromial impingement is the most 
significant reason for these tears (10). A tear completion repair 
technique is not preferable in these tear types because tendon de-
generation is less in intact, healthy tissue. The functional results of 
the surgical repair of bursal-side tears are reported to be better than 
the articular-side tears (24). Our findings revealed that the modi-
fied lateral tension band technique, which does not convert partial 
tear to full-thickness tear, exhibited excellent clinical outcomes.

The literature lacks data regarding the etiology of partial-thickness 
rotator cuff tears compared with full-thickness tears. CAL degen-

eration has been reported to be a well-known indicator of sub-
acromial impingement. The relationship between the advanced 
stage CAL degeneration and bursal-side partial rotator cuff tears 
have been demonstrated (27). However, the same relationship was 
not observed with partial articular-side tears. For this reason, in 
this study, acromioplasty was also added to the treatment of burs-
al-side tears after evaluating the grade of CAL degeneration.

Nonetheless, our study had some limitations. Concomitant pa-
thologies, such as biceps pathologies and subacromial impinge-
ment, were not the same for each patient. If there is an accom-
panying biceps pathology, the standard biceps tenotomy was 
performed. Acromioplasty procedure was performed in only the 
bursal-side tear group because of the relationship between burs-
al-side partial tears and subacromial impingement syndrome. 
Therefore, these differences may have affected the results. An-
other limitation was that the radiological results were not stud-
ied. Therefore, we could not determine the tear healing rates.
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Figure 4. Articular side is intact and bursal-side tear is seen. Modified lateral tension band technique was performed



In conclusion, the present study supports the evidence in the liter-
ature that the arthroscopic treatment is the recommended choice 
in the management of high-grade partial rotator cuff tears. The re-
sults of arthroscopic treatment of grade 3 partial rotator cuff tears 
revealed excellent outcomes, regardless of the tear type. The results 
of arthroscopic treatment of intratendinous tears were identical to 
that of other partial tears. Use of modified lateral tension band 
technique in the repair of intratendinous tears produced results 
that were as good as the tear completion repair technique.

Ethics Committee Approval: N/A.

Informed Consent: Written informed consent was obtained from the 
parents of the patients who participated in this study.

Author Contributions: Concept - U.K, T.A.; Design - M.O., M.C., 
Supervision - U.K., M.B.A., M.O., Data Collection and/or Processing 
- U.K., M.B.A., T.A., M.Ç., M.Ö., T.K.E., Analysis and Interpretation - 
T.A., T.K.E., Literature Search - M.Ç., T.A., M.Ö. T.K.E., Writing Manu-
script - U.K., T.A., M.O., T.K.E.

Conflict of Interest: The authors have no conflicts of interest to declare.

Financial Disclosure: The authors declared that this study has received 
no financial support.

References

1. Ellman H. Diagnosis and treatment of incomplete rotator cuff tears. 
Clin Orthop Relat Res 1990; 254: 64-74. [CrossRef]

2. Banas MP, Miller RJ, Totterman S. Relationship between the lateral 
acromion angle and rotator cuff disease. J Shoulder Elbow Surg 1995; 
4: 454-61. [CrossRef]

3. McConville OR, Iannotti JP. Partial-thickness tears of the rotator 
cuff: Evaluation and management. J Am Acad Orthop Surg 1999; 7: 
32-43. [CrossRef]

4. Strauss EJ, Salata MJ, Kercher J, et al. Multimedia article. The arthroscop-
ic management of partial thickness rotator cuff tears: A systematic re-
view of the literature. Arthroscopy 2011; 27: 568-80. [CrossRef]

5. Yang S, Park HS, Flores S, et al. Biomechanical analysis of bursal-sid-
ed partial thickness rotator cuff tears. J Shoulder Elbow Surg 2009; 
18: 379-385. [CrossRef]

6. Finnan RP, Crosby LA. Partial-thickness rotator cuff tears. J Shoul-
der Elbow Surg 2010; 19: 609-16. [CrossRef]

7. Ozer M, Ataoğlu MB, Çetinkaya M, Ayanoğlu T, Kaptan AY, Kanatlı 
U. Do intra-articular pathologies accompanying symptomatic ac-
romioclavicular joint degeneration vary across age groups? Eklem 
Hastalik Cerrahisi 2019; 30: 2-9. [CrossRef]

8. Ozaki J, Fujimoto S, Nakagawa Y, Masuhara K, Tamai S. Tears of the 
rotator cuff of the shoulder associated with pathological changes in 
the acromion. A study in cadavera. J Bone Joint Surg Am 1988; 70: 
1224-30. [CrossRef]

9. Ayanoglu T, Ataoglu B, Ozer M, Cetinkaya M, Kaptan AY, Kanatlı 
U. Is routine coracoplasty necessary in isolated subscapularis tears? 
Eklem Hastalik Cerrahisi 2019; 30: 112-6. [CrossRef]

10. Fukuda H. The management of partial-thicknes stears of the rotator 
cuff. J Bone Joint Surg Br 2003; 85: 3-11. [CrossRef]

11. Pedowitz RA, Yamaguchi K, Ahmad CS, Burks RT, Flatow EL, Green 
A, et al. Optimizing the management of rotator cuff problems. J Am 
Acad Orthop Surg 2011; 19: 368-79. [CrossRef]

12. Shams A, El-Sayed M, Gamal O, Ewes W. Subacromial injection of 
autologous platelet-rich plasma versus corticosteroid for the treat-
ment of symptomatic partial rotator cuff tears. Eur J Orthop Surg 
Traumatol 2016; 26: 837-42. [CrossRef]

13. Çift H, Özkan FÜ, Tolu S, Şeker A, Mahiroğulları M. Comparison of sub-
acromial tenoxicam and steroid injections in the treatment of impinge-
ment syndrome. Eklem Hastalik Cerrahisi 2015; 26: 16-20. [CrossRef]

14. Lee WH, Do HK, Lee JH, et al. Clinical outcomes of conservative treat-
ment and arthroscopic repair of rotator cuff tears: A retrospective ob-
servational study. Ann Rehabil Med 2016; 40: 252-62. [CrossRef]

15. Clavert P, Le Coniat Y, Kempf JF, Walch G. Intratendinous rupture of 
the supraspinatus: Anatomical and functional results of 24 operative 
cases. Eur J Orthop Surg Traumatol 2016; 26: 133-8. [CrossRef]

16. Park SE, Panchal K, Jeong JJ, et al. Intratendinous rotator cuff tears: 
Prevalence and clinical and radiological outcomes of arthroscopical-
ly confirmed intratendinous tears at midterm follow-up. Am J Sports 
Med 2015; 43: 415-22. [CrossRef]

17. Donohue NK, Nickel BT, Grindel SI. High-grade articular, bursal, 
and intratendinous partial-thickness rotator cuff tears: A retrospec-
tive study comparing functional outcomes after completion and re-
pair. Am J Orthop 2016; 45: 254-60.

18. Maman E, Harris C, White L, Tomlinson G, Shashank M, Boynton 
E. Outcome of nonoperative treatment of symptomatic rotator cuff 
tears monitored by magnetic resonance imaging. J Bone Joint Surg 
Am 2009; 91: 1898-906. [CrossRef]

19. Uchiyama Y, Hamada K, Khruekarnchana P, et al. Surgical treatment 
of confirmed intratendinous rotator cuff tears: Retrospective analysis 
after an average of eight years of follow-up. J Shoulder Elbow Surg 
2010; 19: 837-46. [CrossRef]

20. Xiao J, Cui GQ. Clinical and magnetic resonance imaging results of 
arthroscopic repair of intratendinous partial thickness rotator cuff 
tears. Chin Med J (Engl) 2015; 128: 1496-501. [CrossRef]

21. Kim SJ, Kim SH, Lim SH, Chun YM. Use of magnetic resonance ar-
thrography to compare clinical features and structural integrity after 
arthroscopic repair of bursal versus articular side partial-thickness 
rotator cuff tears. Am J Sports Med 2013; 41: 2041-7. [CrossRef]

22. Koh KH, Shon MS, Lim TK, Yoo JC. Clinical and magnetic reso-
nance imaging results of arthroscopic full-layer repair of bursal-side 
partial-thickness rotator cuff tears. Am J Sports Med 2011; 39: 1660-
7. [CrossRef]

23. Millstein ES, Snyder SJ. Arthroscopic management of partial, 
full-thickness, and complex rotator cuff tears: Indications, tech-
niques, and complications. Arthroscopy 2003; 19 (Suppl 1): 189-99. 
[CrossRef]

24. Kim KC, Shin HD, Cha SM, Park JY. Repair integrity and function-
al outcome after arthroscopic conversion to a full-thickness rotator 
cuff tear: Articular- versus bursal-side partial tears. Am J Sports Med 
2014; 42: 451-6. [CrossRef]

25. Castagna A, Borroni M, Garofalo R, et al. Deep partial rotator cuff 
tear: Transtendon repair or tear completion and repair? A random-
ized clinical trial. Knee Surg Sports Traumatol Arthrosc 2015; 23: 
460-3. [CrossRef]

26. Yamakado K. Histopathology of residual tendon in high-grade ar-
ticular-sided partial-thickness rotator cuff tears (PASTA lesions). 
Arthroscopy 2012; 28: 474-80. [CrossRef]

27. Kanatli U, Ayanoğlu T, Aktaş E, Ataoğlu M, Özer M, Çetinkaya M. 
Grade of coracoacromial ligament degeneration as a predictive fac-
tor for impingement syndrome and type of partial rotator cuff tear. J 
Shoulder Elbow Surg 2016; 25: 1824-8. [CrossRef]

Kanatlı et al. / Acta Orthop Traumatol Turc 2020; 54(2): 196-201 

201

https://doi.org/10.1097/00003086-199005000-00010
https://doi.org/10.1016/S1058-2746(05)80038-2
https://doi.org/10.5435/00124635-199901000-00004
https://doi.org/10.1016/j.arthro.2010.09.019
https://doi.org/10.1016/j.jse.2008.12.011
https://doi.org/10.1016/j.jse.2009.10.017
https://doi.org/10.5606/ehc.2019.62431
https://doi.org/10.2106/00004623-198870080-00015
https://doi.org/10.5606/ehc.2019.64710
https://doi.org/10.1302/0301-620X.85B1.13846
https://doi.org/10.5435/00124635-201106000-00007
https://doi.org/10.1007/s00590-016-1826-3
https://doi.org/10.5606/ehc.2015.05
https://doi.org/10.5535/arm.2016.40.2.252
https://doi.org/10.1007/s00590-015-1716-0
https://doi.org/10.1177/0363546514556741
https://doi.org/10.2106/JBJS.G.01335
https://doi.org/10.1016/j.jse.2010.01.013
https://doi.org/10.4103/0366-6999.157669
https://doi.org/10.1177/0363546513496214
https://doi.org/10.1177/0363546511412165
https://doi.org/10.1016/j.arthro.2003.10.033
https://doi.org/10.1177/0363546513512770
https://doi.org/10.1007/s00167-013-2536-6
https://doi.org/10.1016/j.arthro.2011.09.017
https://doi.org/10.1016/j.jse.2016.02.026

