
Background: This study aimed to evaluate the response rate to arthroscopic release treatment in adhesive capsulitis of the shoulder (ACS) 
for patients with refractory to conservative treatment. 
Methods: In this retrospective study, 51 patients (age mean, 49.1±5.6 years) with unilateral adherent capsule underwent arthroscopic re-
leasing surgery for the shoulder capsule. Etiologies of the ACS in 30 patients were idiopathic: 10 patients were affected after surgery and 11 
patients following trauma. The patients were evaluated in terms of shoulder function, satisfaction rate, pain intensity, and joint range of 
motion (ROM) based on a Constant score, a Simple Shoulder Test, the visual analog scale, and four movements, respectively. 
Results: The mean Constant score before surgery was 48.2±3.5 and reached 74.4±6 and 77.0±6.3 at 6 months and the final follow-up, re-
spectively (p<0.001). The mean scores of pain intensity, a Simple Shoulder Test, and ROM showed significant improvement at all follow-ups 
(p<0.001). Sex, age, and diabetes did not have any significant effect on patient recovery. However, patients who experienced ACS after sur-
gery had poorer results than others at all follow-up points. 
Conclusions: Arthroscopic releasing surgery of the shoulder in patients with ACS refractory to conservative treatment produces rare com-
plications and an effective injury response. It seems that patients suffering ACS following surgery have a weaker response to the treatment. 
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INTRODUCTION 

Two to 5% of patients referred to orthopedic clinics suffer from 
adhesive capsulitis of the shoulder (ACS), also known as frozen 
shoulder [1,2]. In 1945, Neviaser initially proposed this term for 
chronic inflammation of the joint capsule with fibrosis and adhe-
sion leading to pain and limited range of motion (ROM) of the 
shoulder joint [3,4]. The dominant demographic characteristics 
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of this disease are 40–60-year-old women with or without any 
comorbidity (diabetes, thyroid disorders, or cardiovascular dis-
eases) [5,6]. The disease manifests itself in three consecutive 
phases: a freezing stage when there is a gradual increase in pain 
with nocturnal peaks and stiffness. Continuation of the disease 
process involves shoulder joint stiffness. The final thawing phase 
can last from a few weeks to several years and comprises gradual 
improvement in shoulder function and decrease in pain intensity 
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[7,8]. The time of the patient’s visit among these phases, the wide 
range of clinical symptoms, and various underlying factors have 
led to the suggestion of various treatments [1,9,10]. 

Most patients respond well to conservative treatments [11,12], 
and most orthopedists recommend such a procedure for at least 
6 months [5,6]. Manipulation under anesthesia is another option 
for orthopedists, but it can lead to iatrogenic fracture [13,14]. 
Open (more invasive) and arthroscopic surgeries have had satis-
factory results [5,6], although open surgical procedures involve 
more intraoperative bleeding and morbidity and possibly longer 
hospitalization than do arthroscopic procedures [15,16]. Howev-
er, arthroscopic techniques are not free of complications, with 
the possibility of iatrogenic damage to the axillary nerve and 
chondrolysis [17,18]. 

ACS is a multifactorial disease whose demographic character-
istics, etiology of disease onset (idiopathic, after surgery, and fol-
lowing trauma), and comorbidities can each affect the process 
and severity of the disease. It is unclear which of the above fac-
tors is most impactful in the onset and severity of the disease. 
The aim of this study was to evaluate the objective and subjective 
criteria and the response rate to arthroscopic release treatment in 
ACS patients refractory to conservative treatment. The second-
ary purpose was to investigate the effects of underlying factors of 
age, sex, comorbidities, and disease etiology on patient response 
rates. Our study hypothesized that, in patients with ACS, the ar-
throscopic release method leads to effective improvement in 
shoulder function and significant reduction in pain. 

METHODS 

The protocol for this study was approved by the Institutional Re-
view Board of Guilan University of Medical Sciences (IRB No. 
725). Owing to the retrospective design, the requirement for in-
formed consent was waived. All collection data forms were blind-
ed and without the patients names. 

In this retrospective study, all patients with unilateral stiffness 
of the shoulder refractory to conservative treatment (the second 
stage of the disease or the frozen stage) who underwent ar-
throscopic releasing surgery of the capsule from 2011 to 2016, 
were evaluated for eligibility. The inclusion criteria of the study 
were (1) normal findings on radiographic images of the shoulder 
joint; (2) pain during shoulder movement; (3) no improvement 
or progress after at least 6 months of nonsurgical, conservative 
treatment; (4) restriction in forward flexion to less than 100° and 
reduction of external and internal rotation to less than 50% of the 
normal limit [19,20]; and (5) patient follow-up for at least 2 years. 
The patients with evidence of degenerative changes in the shoul-

der joint (glenohumeral arthritis) or rotator-cuff tear and pa-
tients with uncontrolled diabetes (based on laboratory tests) were 
excluded. All patients underwent magnetic resonance imaging 
(MRI) to rule out other shoulder joint pathologies, and all un-
derwent nonsurgical treatment for at least 6 months. Nonsurgical 
treatment included administration of analgesics and oral cortico-
steroids, intra-articular corticosteroid injections, and shoulder 
physiotherapy. 

Surgical Method 
All surgeries were performed by the first author of the study. For 
surgery, the patient was placed in a beach-chair position, and the 
patient’s limb was stretched longitudinally with a weight of 2 kg. 
Using standard anterior and posterior portals, the rotator interval 
areas were released. Then, the middle glenohumeral ligament 
was released, and the anterior capsule was released from the bi-
ceps muscle origin. The subscapularis tendon was released from 
the anterior capsule. The release of the lower capsule was extend-
ed to the six o’clock position, and posterior capsular release was 
performed. During arthroscopy, the subacromial bursa was eval-
uated for the presence or absence of subacromial bursitis, and if 
necessary, a bursectomy or acromioplasty was performed. Then, 
gentle manipulation of the shoulder joint was performed, and the 
shoulder joint ROM was evaluated.  

Rehabilitation and Postoperative Evaluations 
Initially, basic information such as demographic characteristics 
(age and sex), diabetes, and disease etiology (idiopathic, after 
surgery, or following trauma) was recorded from the patient’s 
files. The patients were hospitalized for 24 hours, and physiother-
apy was initiated including passive movements of the shoulder 
joint. After being discharged, the patients were asked to continue 
their physiotherapy and begin daily activities. The patients were 
followed for 6 months after operation for shoulder functional 
status (based on Constant score [CS]), satisfaction rate (based on 
Simple Shoulder Test [SST]), pain intensity based on the visual 
analog scale (VAS), and joint ROM (in forward flexion, abduc-
tion, internal rotation, and external rotation in comparison with 
the normal amount in the opposite shoulder). The values of joint 
ROM were expressed as percentage in comparison with the con-
tralateral shoulder. In the final follow-up, the patients were re-
called and re-evaluated for these measures. 

Statistical Analysis 
Demographic characteristics and other research variables were an-
alyzed using IBM SPSS ver. 19 (IBM Corp., Armonk, NY, USA). 
All data were analyzed statistically using the general linear model 
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and repeated measure test. Significance was noted at p-value of 
0.05 in all tests. 

RESULTS 

A total of 73 patients was included in the study, of which 15 were 
lost to follow-up, and seven were excluded because of glenohumeral 
arthritis found on MRI. The mean age and follow-up period of the 
51 eligible patients who completed all follow-up sessions (before 
surgery, 6 months after surgery, and final visit) were 49.1±5.6 years 
and 49.3 ±13.6 months, respectively. Table 1 shows other demo-
graphic information of the patients. Table 2 shows the etiology of 
ACS by age, sex, and diabetes. 

In general, all outcome scores (VAS, CS, SST, and ROM) im-
proved over time. The passage of time was an effective factor in 
improving outcomes (Table 3); also, there was no statistically sig-
nificant difference between the outcome scores over these time 
periods (before surgery, 6 months after surgery, and the final vis-
it) based on sex, age, or diabetes (p > 0.05). 

We divided patients into three etiological groups of idiopathic, 
after surgery, and following trauma. The results showed that the out-
come scores improved over time based on etiology (Ptime <0.05).  
In addition, the group effect was significant (Pgroup <0.05), as was 
the group-by-time interaction effect. The variations between 
groups differed by visit (Pint.time×group <0.05). The results of the post 
hoc test performed with the Tukey method showed that, before 
surgery, only the SST level in the after-surgery group was lower 
than that of the idiopathic group (p<0.05). At 6 months after sur-
gery, the levels of VAS, CS, and SST were poorer in the after-sur-
gery group than in the other groups (p<0.05). Also, in the ROM 
examination at this time, only forward flexion and internal and ex-
ternal rotation in the after-surgery group were significantly smaller 

Table 1. Demographic characteristics of patients

Variable Value
Age (yr) 49.2± 5.6
  < 50 30 (58.8)
  ≥ 50 21 (41.2)
Sex
  Male 32 (62.7)
  Female 19 (37.3)
Etiology
  Idiopathic 30 (58.8)
  after surgery 10 (19.6)
  after trauma 11 (21.6)
Diabetes
  Yes 23 (45.1)
  No 28 (54.9)
Side of the conflict
  Right 24 (47.1)
  Left 27 (52.9)
Dominant hand
  Right 45 (88.2)
  Left 6 (11.8)
Values are presented as mean±standard deviation or number (%).

Table 2. Etiology of ACS by age, sex, and diabetes

Variable Idiopathic After surgery Following trauma
Age (yr) 50.1± 1.01 50.6± 1.7 45.4± 1.4
Diabetes
  Yes 21 (70) 1 (10) 1 (9.1)
  No 9 (30) 9 (90) 10 (90.9)
Sex
  Male 19 (63.3) 6 (60) 7 (63.6)
  Female 11 (36.7) 4 (40) 4 (36.4)
Values are presented as mean±standard deviation or number (%).
ACS: adhesive capsulitis of the shoulder.

Table 3. Functional outcomes

Variable Before 6-Month follow-up Final follow-up p-value
Pain
  VAS 7.4± 0.5 2.6± 0.8 2± 0.8 < 0.001
Shoulder function
  CS 48.2± 3.5 74.4± 6.0 77.0± 6.3 < 0.001
Satisfaction
  SST 3.1± 0.9 7.5± 1.0 9.4± 1.6 < 0.001
Range of motion (%)
  Forward flexion 25.9± 5.4 66.5± 7.3 76.8± 8.7 < 0.001
  Abduction 26.1± 5.5 67.0± 7.6 78.2± 8.3 < 0.001
  Internal rotation 25.7± 5.2 67.9± 6.8 78.8± 8.9 < 0.001
  External rotation 25.8± 5.4 67.2± 7.1 78.9± 9.0 < 0.001
Values are presented as mean±standard deviation.
VAS: visual analogue scale, CS: Constant score, SST: Simple Shoulder Test.
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than those of the idiopathic group (p<0.05). At the final follow-up, 
the outcome scores in the after-surgery group were poorer than in 
the other two groups (p <0.05). The outcome scores of the idio-
pathic group and following trauma group were not significantly 
different at any time point (p>0.05) (Table 4). 

DISCUSSION 

This study showed that patients, regardless of underlying factors, 
had significant improvements in pain, functional scores (CS and 
SST scores), and ROM in the short-term (6 months) and final (at 
least 2 years) follow-up after treatment. Also, Jerosch et al. [21] and 
Ranalletta et al. [22] achieved good results after arthroscopic re-
lease in patients with ACS. The CS in our study improved from 
48.2 to 74.4 and 77.02 at 6 months and the final follow-up, respec-
tively; these scores improved from 41 to 83 in the Jerosch et al.’s 

study [21] and from 42 to 86 in the Ranalletta et al.’s study [22].
The response to treatment and patient satisfaction rate (SST 

score) indicated successful surgery. The SST score increased from 
3.1 to 7.5 at the 6-month follow-up and to 9.4 at the final fol-
low-up. Segmüller et al. [23] in a 13.5-month follow-up and Le 
Lievre and Murrell [24] in a 7-year follow-up assessed patient 
satisfaction rate, noting good to excellent satisfaction in 88% and 
85% of patients, respectively.  

From an anatomopathological point of view, the most important 
feature of the disease is the presence of scars in the rotator interval 
involving the supra glenohumeral and coracohumeral ligaments 
[25]. In the present study, rotator interval release and subsequent 
global capsular release improved ROM in the shoulder joint. Co-
hen et al. [26] and Berghs et al. [27] achieved similar results. 

There is a debate in the literature about the rate of arthroscopic 
release. Some consider release of the coracohumeral ligament and 

Table 4. Functional outcomes in different by time periods according to different and etiologies

Functional outcome Etiology Before 6-Month 
follow-up

Final
follow-up p-value

Pain VAS Idiopathic 7.5± 0.1 2.4± 0.1 1.8± 0.1 < 0.001
After surgery 7.5± 0.2 3.5± 0.2 2.8± 0.2 < 0.001
Following trauma 7.2± 0.2 2.4± 0.2 1.7± 0.2 < 0.001
p-value Ptime < 0.001, Pgroup = 0.001, Pint.time× group = 0.006

Shoulder function CS Idiopathic 47.9± 3.3 76± 4.9 78.9± 5.2 < 0.001
After surgery 47.8± 4.2 66.4± 2.8 68.6± 2.7 < 0.001
Following trauma 49.2± 3.5 77.4± 4.7 79.5± 5.3 < 0.001
p-value Ptime < 0.001, Pgroup < 0.001, Pint.time× group < 0.001

Satisfaction SST Idiopathic 2.8± 0.9 7.7± 0.9 9.8± 1.5 < 0.001
After surgery 3.7± 0.5 6.4± 0.5 7.9± 1.2 < 0.001
Following trauma 3.1± 0.9 8± 0.9 9.7± 1.3 < 0.001
p-value Ptime < 0.001, Pgroup = 0.006, Pint.time× group < 0.001

Range of motion (%) Forward flexion Idiopathic 24.7± 5.2 69.5± 6.9 79.7± 7.1 < 0.001
After surgery 28± 4.2 59.5± 5.5 66.5± 5.3 < 0.001
Following trauma 27.3± 6.1 64.5± 4.2 78.2± 8.4 < 0.001
p-value Ptime < 0.001, Pgroup < 0.001, Pint.time× group < 0.001

Abduction Idiopathic 25.5± 4.9 68.8± 8.9 81± 6.9 < 0.001
After surgery 28.5± 5.3 63.5± 3.4 69.5± 4.4 < 0.001
Following trauma 24.5± 6.9 65.5± 4.7 78.6± 9.5 < 0.001
p-value Ptime < 0.001, Pgroup = 0.022, Pint.time× group = 0.001

Internal rotation Idiopathic 24.5± 4.4 70± 7.2 82± 6.9 < 0.001
After surgery 28.5± 5.3 63± 4.2 68.5± 4.1 < 0.001
Following trauma 26.4± 6.4 66.8± 5.1 79.5± 10.1 < 0.001
p-value Ptime < 0.001, Pgroup = 0.005, Pint.time× group < 0.001

External rotation Idiopathic 24.5± 4.4 69.5± 7.6 82.2± 7.7 < 0.001
After surgery 28± 5.9 62.5± 5.4 69± 5.2 < 0.001
Following trauma 27.3± 6.8 65.4± 4.7 79.1± 8.9 < 0.001
p-value Ptime < 0.001, Pgroup = 0.006, Pint.time× group < 0.001

Values are presented as mean±standard deviation.
VAS: visual analogue scale, CS: Constant score, SST: Simple Shoulder Test, int: interaction.
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the rotator interval to be sufficient [28], whereas some surgeons 
support the release of other joint structures such as the inferior and 
posterior capsules or advocate global capsular release [29]. In this 
study, we first released the interval rotator, followed by that of ex-
isting contracted remnants in the anterior and/or the posterior 
area if needed. However, Ranalletta et al. [22] released only the an-
teroinferior portion of the capsule and obtained suitable therapeu-
tic results. In future prospective studies that measure patient lim-
itations in various shoulder movements, it might be possible to es-
timate the desired extent of capsular release before surgery. The 
potential complications of this surgical procedure include infec-
tion, iatrogenic injuries causing chondral lesions, and axillary 
nerve damage, none of which were found in our study. 

In this study, we also examined the impact of underlying fac-
tors of sex, diabetes, and etiology of the disease on the recovery 
rate, functional outcome, and ROM improvement. Sex did not 
affect patient response to treatment, and women showed equal 
improvement in performance and ROM to men. To our knowl-
edge, no study has found these factors to affect the effectiveness 
of arthroscopic treatment in patients with ACS. In a study that 
also examined the underlying factors in manipulative treatment 
under anesthesia, Theodorides et al. [30] found that the func-
tional scores of women improved more than those of men. How-
ever, their study did not note the etiological cause of ACS. We di-
vided patients into three etiological groups of idiopathic, after 
surgery, and following trauma. In patients with idiopathic under-
lying cause and in patients with trauma etiology, pain and func-
tion scores (CS and SST) improved significantly and more effec-
tively than for the group of post-surgery patients. Also, the ROM 
in patients who had ACS because of a previous shoulder surgery 
showed weaker recovery than that in the other two groups. These 
differences might be attributed to the manipulations following 
the previous surgery that triggered inflammatory cascades and 
arthritic processes in that area. Because the shoulder joint does 
not have high blood supply like other ball and socket joints, pa-
tient healing might have been delayed even after the joint was re-
leased. Another reason for the differences in group outcomes 
could be the formation of adhesion bands in several areas of the 
shoulder joint complex. 

One of the strengths of our study was the careful selection of 
patients with no structural problems. Also, because different 
people have different ROMs and joint strength, we compared 
each involved shoulder with the contralateral one of the same in-
dividual. Another strength of this study is the use of subjective 
scores for the shoulder using the CS and SST questionnaires 
along with objective scores. Some studies consider only pa-
tient-reported criteria and subject the study to subjective/objec-

tive bias. Another advantage of our study was the performance of 
all surgeries by the same expert surgeon with 8 years of experi-
ence in arthroscopic shoulder surgery to avoid the bias of multi-
ple surgeons and the differences in degree of expertise. However, 
performance by a single surgeon limits the generalizability of the 
study. In addition, the small sample size, lack of a control group, 
and retrospective nature of the study are weaknesses. 

In patients with ACS refractory to conservative treatment, ar-
throscopic releasing surgery of the shoulder involves rare com-
plications and effective response in terms of pain relief and in-
creased function and in the appropriate increase of shoulder 
ROM. The surgeon should be aware that patients with adhesive 
capsulitis following a previous surgery might have a weaker re-
sponse to treatment compared with that of those with idiopathic 
or injury etiology. 
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