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INTRODUCTION
Adhesive capsulitis results in severe and painful restriction 
of shoulder range of motion (ROM) due to formation of 
excessive scar tissue across the joint.[1,2] It adversely affects 
activities of daily living and consequently impairs quality of 
life.[3,4] The incidence of idiopathic stiff shoulder is 2–5%[5] 
but is up to 30% more in diabetic patients, where symptoms 
are severe and less responsive to treatment.[6]

Current modalities of treatment are physiotherapy,[7,8] 
intra-articular injection,[9,10] manipulation under general 
anesthesia (GA),[11] arthroscopic capsular release,[12] Open 
capsular release,[13,14] or combination of any of the above.

ABSTRACT
Objectives: Comparison of outcome of subacromial bursal resection with capsular release for adhesive capsulitis of shoulder secondary to diabetes, with 
conservative management.

Materials and Methods: This study was conducted on 68 patients of adhesive capsulitis of shoulder secondary to diabetes. The patients were divided 
into two groups: Arthroscopic capsular release group (group  I n 32) and Conservative management group (Group  II n 36) after fulfilling inclusion/
exclusion criteria. Follow-up was done at 2, 6, 24 weeks, 6 months, 1 year, and 2 years. In addition to pre-operative measurement, at each follow-up pain 
was assessed by visual analog scale (VAS), range of motion (ROM) was assessed by goniometer and functional outcome was assessed by Constant-Murley 
score. Values obtained were filled in Excel sheet and analyzed by independent t-test, Wilcoxon Rankosin test, and Analysis of Variance test on Statistical 
Package for the Social Sciences software.

Results: Two patients in Group  I and six in Group  II were lost to follow-up. There was statistically significant improvement in VAS of both groups 
at each follow-up, but the noticeable difference was that the patients in arthroscopic release group were pain free by 6 weeks and the pain relief was 
sustained till final follow-up. In contrast, though there was pain relief in conservative group but they were not completely pain free till final follow-up.
There was statistically significant improvement in Constant Murley score in both groups at each follow-up but arthroscopic release group achieved near 
normal score by 6 months and the improvement was maintained till last follow-up. The comparison of mean and median values of ROM, between the 
arthroscopic capsular release group and conservative group were statistically significant (P value of 0.001) for each movement.

Conclusion: The improvement in ROM, decrease in pain, and functional outcome are better in diabetic patients with adhesive capsulitis undergoing 
Arthroscopic capsular release than conservative management.
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Conservative management is time consuming and requires high 
degree of compliance.[15] The outcome of intra-articular steroid 
injection is unpredictable. Manipulation under GA is fraught 
with risk of fracture of humerus and glenoid[11,16] especially in 
elderly with osteopenic skeleton. Because of the limitations 
of above-mentioned treatment modalities, arthroscopic 
capsular release has become a preferred treatment method in 
refractory cases. Studies have shown that the added subacromial 
decompression improved outcome especially in terms of 
relieving pain.[17-19] However, there are no clear-cut guidelines in 
the literature regarding preferred method of treatment for this 
condition, more so in a cohort of diabetic patients.
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Aim of this study was time wise serial prospective 
comparison of clinical outcome after arthroscopic Capsular 
Release and subacromial decompression with conservative 
treatment in adhesive capsulitis of shoulder secondary to 
diabetes in Indian population.

MATERIALS AND METHODS
This study was conducted at a tertiary care hospital after local 
Institutional Review Board approval. Sixty-eight consecutive 
patients of adhesive capsulitis with diabetes were included 
in the study. In addition to thorough clinical examination, 
radiograph and MRI was done. They were divided into 
two groups, one was arthroscopic capsular release group 
(Group I, n = 32) and second was conservative management 
group (Group II, n = 36).
All medically controlled diabetic patients of adhesive capsulitis 
with restriction of passive external rotation of at least 50% as 
compared to normal shoulder, restriction of all movements, 
pain at night causing sleep disturbance, were included in the 
study for conservative management [Figure 1].
The patients who failed to improve on conservative 
management for 4  months were included for arthroscopic 
release.[5,20] Failure of conservative management was defined 
as no improvement in ROM and persistent pain especially 
night pain and was validated by qualified clinician not 
involved in surgery.
Patients of primary adhesive capsulitis and adhesive capsulitis 
secondary to other causes other than diabetes, evidence 
of glenohumeral joint arthritis at the primary procedure, 
clinical evidence of full or partial thickness rotator cuff 
tear, subacromial impingement, any fracture involving the 
shoulder girdle, the previous surgery of the affected shoulder 
were excluded from the study.
Patients were subjected to standard rehabilitation program 
[Table 1].

Conservative management group
All patients in this group continued with standard 
Adhesive Capsulitis Rehabilitation protocol as shown in 

the [Table 1].[21] Nineteen cases in this group were given 
intra-articular steroid.

Arthroscopic capsular release group
Operative procedure
All surgeries were performed by same surgical team under 
general anesthesia in the lateral decubitus position. Standard 
posterior viewing portal made after skin preparation and 
draping. Diagnostic arthroscopy was performed to evaluate 
for other associated pathologies. Anterior portal was created 
in the supero-lateral rotator interval beneath the biceps 
tendon. Release with electro-cautery/arthroscopic punches 
was started from rotator interval progressing to antero-
inferior part of capsule proceeding to postero-inferior part 
of capsule and finally posterior part. Rotator interval was 
released including coracohumeral ligament and capsule till 
coraco-acromial ligament becomes apparent. Biceps tendon 
and medial sling of the long head of biceps tendon were 
preserved. Middle glenohumeral ligament is divided and is 
continued inferiorly staying about 5 mm lateral to the labrum, 
down to the level of the inferior glenohumeral ligament 
under direct vision. Then the portals were exchanged, and 
the posterior capsule is divided preserving the underlying 
infraspinatus muscle. The dissection is carried out inferiorly 
down to the 7 o’ clock position. Care was taken during release 
of inferior capsule because of proximity of axillary nerve and 
vessels. When full thickness of capsule is released, underlying 
muscle is visible. After completing the capsular release, the 
arthroscope is inserted into the sub-acromial space to release 
any adhesions and debride inflamed bursa using lateral 
portal. Skin sutures were applied at the portal sites. Routine 
antibiotics, diclofenac/paracetamol injection, and tablet were 
instituted. After arthroscopic capsular release, the patients 
were advised post-operative rehabilitation protocol as shown 
in [Table 1].
Primary outcomes were measured in terms of VAS, ROM 
(forward flexion, Abduction, External rotation [ER], and 
Internal rotation [IR]), and Constant Murley score (CMS). 
These were recorded serially for every case of either group 
at pre-operative period, 2 weeks, 6 weeks, 24 weeks, 1 year, 
and 2 year. Scoring and outcome measurement was done by 
two authors not involved in surgery. Every parameter was 
measured thrice, and the best value was recorded.

Statistical analysis
All values obtained serially at different time were filled in 
excel sheet and analyzed by Statistical Package for the Social 
Sciences software (version  21). Both inter-  and intra-group 
statistical analysis was done. For descriptive analysis, mean 
and standard deviation calculated for the continuous 
variables and for the non-normal continuous variables, 
median, and interquartile range was calculated. Independent 
t-test was applied to compare the difference between the 
two groups of continuous variables that followed normal 

Diabetic patients of adhesive capsulitis

Conservative management (Rehab, medication, ± local injection of steroid)

Relief in pain & Stiffness No relief in pain & Stiffness after 4 months

Continue in conservative management
group

Offered Surgery

Not consentedConsented

Enrolled in Arthroscopic release group Continued conservative management
but not part of study

Figure 1: Patient recruitment protocol.
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distribution. Wilcoxon Rankosin test was applied to compare 
the difference between the groups when continuous variable 
did not follow normal distribution. Intra-group statistical 
analysis was done by Analysis of Variance (ANOVA) test.

RESULTS
Two patients in Group  I and six in Group  II were lost to 
follow-up. The demographic characteristics of is presented in 
the [Table 2]. There was no significant difference (P: 0.8) in 
mean age of Group I (51.4 ± 7.3) and Group II (51.9 ± 7.4).
The intra-group analysis using ANOVA test [Table  3] is 
as follows. The change in mean values of CMS and VAS 
score with time in weeks of both the groups is shown in 
[Figures 2 and 3].
There was statistically significant improvement in VAS of 
both groups at each follow-up, but the noticeable difference 
was that the patients in arthroscopic release group were 
pain free by 6  weeks and the pain relief was sustained till 
final follow-up. In contrast, though there was pain relief in 

conservative group but they were not completely pain free till 
final follow-up.
There was statistically significant improvement in CMS 
in both groups at each follow-up, but arthroscopic release 
group achieved near normal score by 6  months and the 
improvement was maintained till last follow-up.
The comparison of mean and median values of ROM, between 
the arthroscopic capsular release group and conservative 
group were statistically significant (P value of 0.001) for each 
movement [Table  4]. Patients of arthroscopic release group 
could attain nearly full ROM as early as 6 weeks and could 
maintain the improvement till last follow-up. In contrast, 
there was remnant loss of all movements in conservative 
group at 2 years.
In inter-group comparison of CMS and VAS score [Table 5], 
there was no difference at point of recruitment (p = 0.84), but 
there after at every time of follow-up the difference between 
both groups was significant (P = 0.001). The P value for 
difference of mean CMS could not be calculated at 1  year 

Table 1: Rehabilitation protocol.

Rehab for conservative management Post‑operative Rehab

0–2 weeks 1. Moist heat
2. TENS/UST
3. Anti‑inflammatory

1. Cryotherapy
2. TENS/UST
3. Anti‑inflammatory

(Supervised Exercise)
1. Codman`s/Pendulum exercise
2. Periscapular strengthening
3. Posterior/Inferior mobilization

(Supervised Exercise)
1. �Rhythmic stabilization for Internal Rotation/External 

rotation
2. ROM exercise (Active assisted/Active)
3. Periscapular strengthening exercise
4. Stretching exercise

(Home Exercise)
1. Pendulum exercise
2. �ROM exercise in flexion/abduction/ER/IR (passive and 

active assisted with wand)

(Home Exercise)
1. Pendulum exercise
2. �Active ROM exercise in flexion/abduction/ER/IR in 

pain tolerance
3. Passive ROM

3–12 weeks
(Home Exercise)

In addition to above
1. Active ROM exercise
2. Periscapular strengthening exercise
3. Stretching exercise

In addition to above
1. Rotator cuff muscle strengthening

12 weeks–1 year In addition to above
1. Rotator cuff muscle strengthening

1. �Soft tissue therapy for tight pectoral/periscapular 
muscles

2. ROM exercises at end range
3. �Advanced rotator cuff and scapular muscle 

strengthening
4. Stretching exercise program
5. Plyometric exercise

1–2 years
(Home Exercise)

1. �Soft tissue therapy for tight pectoral/periscapular 
muscles

2. ROM exercises at end range
3. �Advanced rotator cuff and scapular muscle 

strengthening
4. Stretching exercise program
5. Plyometric exercise

ROM: Range of motion, ER: External rotation, IR: Internal rotation
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and 2  year follow-up between both groups as the mean of 
arthroscopic release group had reached 100.
For VAS, difference of mean was statistically significant 
(P < 0.001) at 2 weeks, as VAS score was nearly zero at 6 weeks 
for arthroscopic capsular release group and remained so until 
final follow-up. Inter-group analysis of CMS and VAS shown 
in [Table 5].

DISCUSSION
The most noticeable result of this study was achieving near 
complete and painless ROM by arthroscopic capsular release 
in adhesive capsulitis of shoulder secondary to the diabetes 
in Indian population. The results of arthroscopic release are 
superior to conservative management as shown by analysis of 
VAS, CMS, and ROM serially at different time of follow-up, 
in evenly matched group without confounding factors.
There was complete and consistent pain relief in arthroscopic 
release group by as early as 6  weeks and it persisted till 
last follow-up, whereas residual pain persisted in the 

conservative group. The reported persistent pain relief after 
arthroscopic release in this study is consistent with that in 
the literature.[22-24]

Ebrahimzadeh et al.[25] reported maximum pain relief 
around  3.6 ± 2.1  months after arthroscopic capsular release 
(37% of the cases were diabetic). One of the factors that could 
contribute to early pain relief in this study was subacromial 
decompression, which was performed in addition to capsular 
release in all cases. Subacromial decompression as an adjunct 
to capsular release is mentioned sparingly in the literature.[17-19] 
Early pain relief is of paramount importance so as to push the 
patients too early and aggressive post-operative rehabilitation. 
Addition of subacromial decompression to arthroscopic 
capsular release for pain relief needs to be analyzed further in 
a randomized control trial (RCT) trial in future.
In this study, there was residual pain and motion deficit at 
the final follow-up of 2 years in conservative group. Similar 
observation regarding residual pain and deficient motion has 
been reported in the literature.[26,27] Shaffer et al.[28] reported 
remnant motion deficit rate of 60% at a mean follow-up of 
7  years. The improvement in VAS in conservative group of 
this study is comparable to previously reported study,[29] but 
it could not match that of arthroscopic release group.

Table 2: Demographic characteristics.

Arthroscopic 
release Group I

Conservative 
Group II

Enrolled patients
Loss to follow‑up
Final number

32
2

30

36
6

30
Age (mean) 51.40±7.3 51.9±7.4
Male 12 (40%) 14 (46.66%)
Female 18 (60%) 16 (53.33%)
Right 17 (56.7%) 16 (53.3%)
Left 13 (43.3%) 14 (46.66%)
Mean duration of symptoms 4.2 months 3.7 months

Table 3: Intra‑group comparison of CMS and VAS score.

Variables Group Arthroscopic release Conservative 

Time Mean±SD P‑value Mean±SD P‑value

CMS 0 21.07±5.50 <0.001 21.37±5.67 <0.001
2 week 64.63±5.62 24.77±5.44
6 week 77.8±5.87 31.53±4.61

12 week 88.9±4.97 40.23±3.78
6 months 98±1.23 49.57±3.55
1 year 100 59.23±3.47
2 year 100 71.97±5.79

VAS 
score

0 8.4±0.89 <0.001 8±1.11 <0.001
2 week 2.5±0.57 7.87±0.82
6 week 0 7.33±0.88

12 week 0 6.63±0.93
6 months 0 5.83±0.87
1 year 0 4.5±0.86
2 year 0 2.6±0.62

CMS: Constant Murley score, VAS: Visual analog scale
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Figure  2: Improvement of CMS of both groups with time.  
CMS: Constant murley score
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In this study, there was significant improvement in the ROM 
of forward flexion, abduction, external rotation, and internal 
rotation in arthroscopic release group when compared with 
conservative group. All patients of arthroscopic release 
group could attain full ROM whereas none of the case of 
conservative group could achieve full ROM by the end of the 
study. The improvement of ROM after arthroscopic release is 
consistent with the previous studies.[22-25]

Time for improvement in ROM reported by Ebrahimzadeh 
et al.[25] was 3.6 ± 2 months. The lesser time taken to achieve full 
ROM in this study could be attributed to rigorous post-operative 
pain relief coupled with aggressive rehabilitation.
It is well-established that because of inflammation of capsule 
in adhesive capsulitis there is fibroblast and myofibroblast 
proliferation leading to abundant Type 3 collagen deposition 
and thick fibrous tissue formation. Coracohumeral ligament 
(CHL) and Superior glenohumeral ligament (SGHL) are 
essentially involved and it causes restriction of ER that is 
last to be regained. Complete arthroscopic release of rotator 
interval (SGHL and CHL) is essential to regain ER as in this 
study. All the patients of this study had undergone complete 
release of capsule leaving behind only superior capsule 
because that part of capsule is always in full length when arm 
is by side.
Though UK Frost study documented no difference in 
outcome between conservative and operative group, in this  
study, it was noticed that there was early pain relief and 

recovery of ROM in arthroscopic release group and this 
improvement was sustained till the last follow-up, whereas 
conservative group patients had remnant pain and limitation 
of movement. Early pain relief and regaining of ROM have 
significant effect on quality of life[30] proving superiority of 
arthroscopic release.
The superiority of arthroscopic release over conservative 
management is also depicted by the functional outcome in 
terms of CMS, which was significantly better at each follow-up. 
Similar results are reported in the literature.[24,25] Because of 
improved pain relief after arthroscopic release, these patients 
were noticed to regain strength faster, were more comfortable 
with aggressive rehabilitation, and had sustained relief.

Limitations
The limitations of this study were small sample size and 
non-randomized allocation into groups.

CONCLUSION
Arthroscopic capsular release provides earlier and lasting 
pain relief with near complete recovery of ROM, consistent 
across all patients. The clinical outcome is superior to 
conservative management.

Declaration of patient consent
Institutional Review Board (IRB) permission obtained for 
the study.

Table 4: Comparison of ROM of both groups at 6 months.

Arthroscopic release
Mean±SD

Conservative
Mean±SD

Mean difference Overall
95% CI

P‑value

Improvement in abduction 123.8±12.7 59.5±7.7 64.29 (82.23–99.97) <0.001
Improvement in flexion 119±11.8 62.3±7.9 56.67 (82.88–98.45) <0.001
Improvement in external rotation 30.3±4.7 15.3±4.1 15 (20.57–25.09) <0.001
Improvement in extension 25.5±4.8 8.8±5.7 16.67 (14.61–19.72) <0.001
Improvement in internal rotation 20.7±4.1 12.2±3.1 8.5 (14.97–17.87) <0.001
Improvement in abduction 123.8±12.7 59.5±7.7 64.29 (82.23–99.97) <0.001
ROM: Range of motion

Table 5: Inter group comparison of CMS and VAS score.

Variables Time Arthroscopic release Conservative management Mean Difference (95% CI) P-value
Mean±SD Mean±SD

CMS 0 21.07±5.50 21.37±5.67 0.3 (19.79–22.65) 0.836
2 weeks 64.63± 5.62 24.77±5.44 39.87 (39.32–50.08) <0.001
6 weeks 78.57±5.27 31.53±4.61 47.04 (47.88–60.61) <0.001

12 weeks 89.34±4.41 39.90±3.36 49.45 (57.98–71.26) <0.001
6 months 98±1.23 49.57±3.55 48.43 (67.44–80.13) <0.001

VAS Score 0 8.4±0.89 8±1.11 0.4 (7.94–8.46) 0.131
2 weeks 2.52±0.57 7.79±0.73 5.28 (4.39–5.82) <0.001
6 weeks 0 7.33±0.88 7.33±0.88 -

CMS: Constant Murley score, VAS: Visual analog scale
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