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Introduction

Rotator interval (RI) lesions (anterior-superior tears) represent a 
special subset of rotator cuff (RC) tears. In these lesions, pathology 
is localised to anterior structures, and they always present with 
supraspinatus tear, biceps tendon pathology and subcapularis tear 
(1). They were classified as type A tears by Collins et al. (2). RI 
lesions are thought to account for 4% of all RC tears.

A small number of articles have been published in the literature, 
due to the rare occurrence of them compared with posterior-
superior tears. It is suggested that natural course and prognosis 
are worse than conventional supraspinatus and infraspinatus tears 
or isolated subcapularis tears (1). Good results are reported in 
arthroscopic treatment of subcapular tears (3), for this reason, it 
is thought that RI lesions with similar patho-anatomy will have 
good results with arthroscopic treatment (3,4). However, due to 
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the small number of studies on the subject, the results are still 
considered to be unclear.

The hypothesis of this study is that the arthroscopic treatment 
of RI lesions is comparable to the arthroscopic treatment of 
other RC lesions reported in the literature and can be accepted 
as successful. For this purpose, functional clinical and magnetic 
resonance imaging (MRI) results in our patients who were 
diagnosed as having RI lesions and underwent arthroscopic 
repair were reported in this study.

Methods
Following the approval of the ethics committee, all RC tears 
operated by a single surgeon in a single center in 7-year period 
(2007-2014) were retrospectively screened. The inclusion criteria 
were: (1) Superior 1/3 complete tendon tear of subcapularis 
tendon and repair, (2) Tenodesis or tenotomy due to biceps 
tendon pathology, (3) Supraspinatus tear and repair, (4) One year 
and over follow-up period and (5) Arthroscopic surgery used as 
surgical technique. Owners of sixteen shoulders which met the 
inclusion criteria among 337 RC surgeries during the identified 
period were invited for functional evaluation and radiological 
examinations. Fourteen shoulder joints of 13 patients (10 males, 
3 females) who agreed to participate in the study and completed 
the appropriate clinical and radiological examinations were 
included in the study.

All patients underwent the same surgical procedure. Following 
arthroscopic joint examination and biceps tenotomy with 
radiofrequency, subacromial decompression and acromioplasty 
were performed. Tendon footprints in large and small tubercles 
were prepared and tendon debridement was performed until 
healthy edge was obtained. For subscapularis repair, first suture, 
no: 2 high strength braided suture, is put from superior edge 
as a cement, and second suture is put from the torn body of 
the tendon in matrix form (Fiberwire, Arthrex, Florida, USA), 
and then, both of them are fixed on tendon footprints with 
the help of a nodeless anchor. Single medial anchor was used 
in supraspinatus and infraspinatus tears below 1.5 cm, double 
medial anchors were used in tears above 1.5 cm and double 
lateral anchors were used in total tears. As a result, all of them 
were repaired with double raw method which is equivalent of 
nodeless transosseus method. In all patients, biocomposite 
absorbable anchor was used (Biocomposite Swivelock, Arthrex, 
Florida, USA). After the operation, the patients were followed 
up with a padded arm hanger for 1 month and activities on table 
were allowed immediately. Active assistive exercises were initiated 
at the end of the first month and resistive exercises were initiated 
at the end of the second month.

The patients were examined by a single physical therapist 
with over 15 years of shoulder and elbow surgery experience. 
Examination of subscapularis was performed using lift-off, 
bear-hug and belly-press tests (5-7) and clinical evaluation was 
performed using Constant, disabilities of the arm shoulder 
and hand (DASH) and standardized shoulder assessment form 
(ASES) scores (8-10). Preoperative Constant, ASES and DASH 

scores were obtained from the files of the patients.

MRI was performed in supine position using standard shoulder 
protocols (3T System; Skyra; Siemens Medical Solutions, 
Erlangen, Germany) and with a dedicated shoulder coil. T1-
weighted spin-echo images (TR/TE 420/11) were obtained in 
the sagittal oblique plan (parallel to glenohumeral joint) and 
proton density-T2 weighted images (TR/TE 2300-2800/45-
46) were obtained in the axial, sagittal and coronal oblique plan 
(straight to glenohumeral joint). The cross-sectional range was 
set to 3 mm, inter-sectional range was set to 0.4 mm and the 
matrix dimensions were determined as 384x288. The field of 
study was between 14-18 cm. The images were interpreted by a 
single radiologist with over 20 years of musculoskeletal radiology 
experience. Tendon thicknesses of supraspinatus, infraspinatus 
and subscapularis muscles were recorded as means of mm. S.B. 
Koç University Faculty of Medicine Clinical Research Ethics 
Committee decision no:  2014.110.IRB1.001.

Statistical Analysis

Statistical analysis was performed using MedCalc 12.5 Statistical 
Software (Ostend, Belgium). In addition to descriptive statistical 
methods (mean and standard deviation), a dependent student’s 
t-test was used to compare the clinical scores before and after 
surgery. P value below 0.05 was accepted as statistically significant. 

Results
The mean age of 13 patients (10 males, 3 females) was 60.6 
(47-74) years and the mean follow-up period was 3.2±1.9 years. 
Tenodesis was performed in 9 shoulders and tenotomy in 5 
shoulders for the pathology of biceps tendon.

Preoperative constant, DASH and ASES scores were found 
44.43±15.4, 22.11±17.21 and 51.37±27.6, respectively. These 
values were measured as 90.45±6.44, 6±13.68 and 95.82±7.82 
in the last control after the operation. The increase in all scores 
was statistically significant (p<0.05). Subcapularis tests (lift-off, 
belly-press, and bear-hug) were positive in only one shoulder, 
while they were negative in the other shoulders (n=1/14).

Constant, DASH and ASES scores of the pathological shoulders 
of the patients are summarized in Table 1.

Tendon thicknesses in MRI performed in the last control are 
summarized in Table 2. No re-tear was detected in any patient. 
Tendinitis of supraspinatus and subcapularis tendons were 
observed in a patient.

Table 1. Clinical scores of the patients before and after 
operation 

Constant DASH ASES

Preop
44.43±15.39 
25-62

22.11±17.21 
0-50

51.37±27.60 
10-86.6

Postop
90.45±6.44 
79.46-98

5.99±13.68 
0-49.13

95.82±7.82 
73.3-100

p <0.001* 0.001* 0.006*

DASH: Disabilities of the arm shoulder and hand, ASES: Standardized shoulder 
assessment form
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Discussion
RI refers to the region between subscapularis and supraspinatus 
muscles, and includes biceps tendon, coracohumeral ligament 
and superior glenohumeral ligament. This region also includes 
the suspension system where the biceps tendon leaves the 
glenohumeral joint (11). Because of involving multiple 
structures, pathologies of this region are with involvement of both 
subscapularis and supraspinastus tendons, with biceps tendon 
pathologies, and affects the stability of the glenohumeral joint in 
superior-inferior direction. For this reason, it is considered as a 
separate entity and it has clinical characteristics. 

Subcapularis tears was previously classified according to the tear 
width by Lafosse et al. (12,13) And this classification is frequently 
used in clinical practice. Clinical results of subcapularis lesions 
with a spectrum ranging from partial superior 1/3 tears (Lafosse 
I) to complete layer tears (Lafosse V) in which centralization 
of the head deteriorates, also vary according to the type of 
tear. There is still no consensus on how much the definition 
of “RI tear” covers subscapularis muscle. In order to obtain a 
homogenous group, only tears of Lafose type II (superior 1/3 
complete layer) were included in this study. Another publication 
that classifies the pathology of structures within RI belongs to 
Bennett (14). This classification is based on the relationship 
between subscapularis tear and coracohumeral and glenohumeral 
ligaments, the displacement of the biseps pulley and whether 
the subscapularis tear is intraarticular or complete layer. This 
classification was not used in our study, because patients were 
operated before the study and there was a lack of of adequate 
reliable records on coracohumeral and glenohumeral ligaments. 

In this study, Constant-Murley, DASH and ASES, Turkish 
version of which were shown as valid and reliable before, were 
used as clinical evaluation methods (8-10, 15-19). Significant 
improvement was observed in all scores. Kim  et al. (20) reported 
that ASES score was 90.8±6.5 in patients with RI lesions in the 
postoperative 2nd year. Lanz et al. (21) reported that postoperative 
Constant score was 81.2±14.6 in patients who were repaired 
for anterior superior tears. The results of our study are similar 
to those studies (ASES: 95.82±7.82, constant: 90.45±6.44) 
(ASES: 95.82±7.82, constant: 90.45±6.44). DASH score was 
5.99±13.68 in our study which was also similar to those studies.

In this study, MRI was preferred as a radiological evaluation 
method. MRI is an accepted method for providing higher 
sensitivity compared to ultrasound, as well as not dependent on 
the individual and providing information about tendon quality 
beyond the tear. MRI is considered to be a reliable diagnostic 

examination in subscapularis tears (22). In our study, MRI in last 
control was used to see whether supraspinatus, infraspinatus and 
subscapularis tendons were intact. Radiological tendinopathy 
findings and tendon thicknesses were also recorded by using 
MRI. No patients with re-tear of supraspinatus or subchapularis 
tendons suggested that the surgical technique was effective. Only 
one patient had radiological tendinitis findings.

Small number of patients and no comparison made with other 
RC pathologies were the limitations of this study in which the 
clinical and radiological results of RI lesions were reported. RI 
lesions constitute a small portion of all RC tears which makes it 
difficult to report large series of cases. The inclusion of multiple 
clinical scores and the reported radiological results constituted 
the strengths of our study.

Conclusion
RI lesions constitute the least known group in all RC tears. 
Arthroscopic repair results show similar properties with other 
reported RC pathologies. Radiologically, the fact that there 
was no re-tearing suggests parallelism with clinical results. 
Comparative studies and studies on the natural course of RI 
lesions followed conservatively will enable a better understanding 
of this particular antithesis.
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