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Abstract
Background: To explain the role of arthroscopic release in intractable frozen shoulders. We used different
questionnaires and measuring tools to understand whether arthroscopic release is the superior modality to treat
patients with intractable frozen shoulders.
Methods: Between 2007 and 2013, in a prospective study, we enrolled 80 patients (52 females and 28 males) with
recalcitrant frozen shoulder, who underwent arthroscopic release at Ghaem Hospital, a tertiary referral center, in
Mashhad, Iran. Before operation, all patients filled out the Disability of Arm, Shoulder and Hand (DASH), Constant,
University of California Los Angeles (UCLA), ROWE and Visual Analogue Scale (VAS) for pain questionnaires. We
measured the difference in range of motion between both the normal and the frozen shoulders in each patient.
Results: The average age of the patients was 50.8±7.1 years. In 49 patients, the right shoulder was affected and in
the remaining 31 the left side was affected. Before surgery, the patients were suffering from this disease on average
for 11.7±10.3 months. The average time to follow-up was 47.2±6.8 months (14 to 60 months). Diabetes mellitus
(38%) and history of shoulder trauma (23%) were the most common comorbidities in our patients. We did not find any
significant differences between baseline characteristics of diabetics patients with non-diabetics ones. After surgery,
the average time to achieve maximum pain improvement and range of motion were 3.6±2.1 and 3.6±2 months,
respectively. The VAS score, constant shoulder score, Rowe score, UCLA shoulder score, and DASH score showed
significant improvement in shoulder function after surgery, and shoulder range of motion improved in all directions
compared to pre-operation range of motion.
Conclusions: According to our results, arthroscopic release of recalcitrant frozen shoulder is a valuable modality in
treating this disease. This method could decrease pain and improve both subjective and objective mid-term outcomes.
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Introduction
rozen shoulder or adhesive capsulitis is a common
musculoskeletal disease, presenting with pain
and restriction of shoulder range of motion in all
directions (1-2). Frozen shoulder was described by
Duplay for the first time in 1879 as ”humeroscapular
periarthritis” and since then has remained a challenging
entity (3).
The incidence of frozen shoulder is 2% of normal
population per year and the prevalence is higher in
women during fourth and fifth decades (3-5). Previously
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it was believed that it was self-limited, but recent studies
have revealed that its course may last as long as 10 years,
and up to 40% of the patients will suffer from this disease
their entire lives (4-5). Bilateral involvement has also
been reported in 6% to 50% of the patients (4-5).
The exact etiology of frozen shoulder is unclear (6).
However, diabetes mellitus is one of the main risk factors
associated with disease. Ten to 20% of the patients
suffering from diabetes mellitus will eventually develop
frozen shoulder (7).
Many treatment options have been described to
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Table 1. Comparison of shoulder range of motion before and after arthroscopic release in patients suffering from recalcitrant frozen
shoulder
P value

Range of motion

Before operation

At last follow-up visit

P˂0.001

Forward flexion

65±20

160±20

P˂0.001

Abduction

35±15

External rotation

150±10.5

10±5

Internal rotation

15±5

manage this disease. Physical therapy, non-steroidal
anti inflammatory drugs (NSAIDs), steroid injections
and passive range of motion under general anesthesia
(GA) are among the well-known modalities (3, 8-14).
However, some patients are resistant to such treatments.
Arthroscopic release has an important role in managing
recalcitrant frozen shoulders.
In this study, we report our results of arthroscopic release
of recalcitrant frozen shoulders. We have used different
clinical outcome questionnaires and measurement
tools to determine the results of arthroscopic release in
resistant cases of adhesive capsuliitis.
Materials and Methods
Patient Population
Between 2007 and 2013, 89 patients with recalcitrant
frozen shoulder underwent arthroscopic release of
frozen shoulder at our referral shoulder clinic. We
ruled out the other pathologies by plane X-rays and
magnetic resonance imaging (MRI). Patients older than
18 years, with recalcitrant unilateral frozen shoulders,
who were not responsive to six months of conservative
therapy (physical therapy, NSAIDs, one to three attempts
of steroid injection) were included. Patients with
bilateral involvement or those with history of previous
arthroscopic or open surgical release were excluded
from our study. The Ethics Committee of the Mashhad
University of Medical Sciences approved our study.
Eight patients refused to enroll in our study and were
excluded. One patient died because of heart attack seven
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P˂0.001

65±10

H

P˂0.001

60±10

months after operation, so eventually 80 patients were
available for further evaluation.
Before surgery, all the patients filled out the the
Disability of Arm, Shoulder and Hand (DASH), Constant,
University of California Los Angeles (UCLA), Rowe and
Visual Analogous Scale (VAS) for pain questionnaires (1,
15-17). Subsequently, we measured the shoulder range
of motion (abduction, forward flexion, external, and
internal rotation) in both normal and involved joints.

Surgical technique
All surgeries were performed by the senior author,
under hypotensive GA (systolic blood pressure of 80100 mmHg), in beach-chair position. In the absence of
any cardiovascular contraindications, we used 1 mL of
1:1000 epinephrine dissolved in 3 L of 0.9% normal
saline to decrease bleeding. First we created the posterior
portal, which was subsequently followed by the anterior
portal through rotator interval to remove synovium and
release contractures. At this stage, by using a coblation
probe, we released the rotator interval triangle
contractures (the space surrounded with biceps tendon,
subscapularis, and superior portion of the glenoid). All
capsular ligaments, including coracohumeral ligament,
anterior capsule, superior, anterior, and anterior-inferior
glenohumeral ligaments, the inferior capsular pouch,
and posterior-inferior capsule were released (Figure
1). After release we manipulated the shoulder in all
directions gently. At the end of the operation, 10 mL of
bupivacaine was injected into the joint for postoperative
pain relief. On the first postoperative day, passive range
of motion exercises were started after injecting 50 mg
of meperidine. Aggressive physical therapy started
immediately after the surgery.
The patients were seen in follow up at two weeks, six
weeks, and three months after the surgery and at six
months intervals after that. At the last visit in which
the patient gained a plateau state in shoulder recovery
patients filled out the DASH, Constant, UCLA, Rowe and
Table 2. Patient comorbidities for recalcitrant frozen shoulder
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Figure1. Arthroscopic release for adhesive capsulitis.
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Risk factor

Frequency

Percent

Trauma history

19

23%

Heart disease

10

Diabetes Mellitus
Hypertension
Seizure

29

12
4

37%
15%
12%
5%
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Table 3. Baseline characteristics of diabetic and non-diabetic patients suffering from frozen shoulder
Variable
Number

Affected side

Non-diabetics

52.5

49.5

23

26

30

Age (Years)

Female to male ratio

Diabetics
2.8

Right

Left

7

Average time to Follow-up (Months)

Average duration of being symptomatic before operation (months)

Number of pain free hours while performing daily activities

VAS pain score questionnaires and the shoulder range of
motion was recorded again.

Statistical analysis
We used SPSS version 16 (SPSS Inc., Chicago, IL, USA)
for statistical analysis. We used independent t-test
to compare two independent means of variables in
subgroups. Non-parametric variables were assessed
using Fisher Exact test and K2 test. A P-value of less than
0.05 was significant.

Results
Among patients suffering from frozen shoulder who
underwent arthroscopic release, 80 patients (52 females
and 28 males) were enrolled in our study. The average age
of the participants was 50.8±7.1 years (36 to 66 years).
In 49 patients (62%), the right shoulder was affected
and in 31 (38%) the left shoulder was the affected side.
Before surgery, the patients were suffering from frozen
shoulder symptoms for a mean of 11.7±10.3 months (2 to
48 months). The average time to follow-up was 47.2±6.8
months (14 to 60 months).
Diabetes mellitus (38%) and history of previous shoulder
trauma (23%) were the most prevalent comorbidities
present in our patients (Table 1). We compared baseline
characteristics of diabetic patients with those of nondiabetics and did not find any significant differences
between the two groups (Table 2).
After surgery, the average time to achieve maximum
pain improvement and range of motion were 3.6±2.1
and 3.6±2 months, respectively. The average number
of physical therapy sessions attended after surgery was
21.7±11.
To evaluate the functional status of our patients, we

50

1.5
24

48±9

46±8

14±7

13±7

12±11

9±10

P value
0.07
0.78

0.11

0.34

0.87

0.15

0.67

used the VAS score, constant shoulder score, Rowe
score, UCLA shoulder score, and DASH score. All of these
clinical measurements showed significant improvement
in shoulder function after surgery (P˂0.001) (Table 3).
Shoulder range of motion improved in all directions
compared to the pre-operation range of motion (Table
4). We did not have any cases of postoperative infection,
neurologic impairment, vascular injury or shoulder
dislocation after this extensive ligament-capsular release.
Discussion
In our study, most of the patients with recalcitrant
frozen shoulder were female, with the mean age of 51
years old. Left shoulder was affected more frequently
than the right side. Almost 40% of patients suffered from
diabetes mellitus. All of the 80 patients recovered from
pain and achieved their highest range of motion in less
than four months. Shoulder range of motion and clinical
outcomes improved significantly compared with preoperation according to different scores were used. The
mean age of our patients was 51 years old, which was
comparable to that reported in other studies (18-19).
The average age of patients suffering from recalcitrant
frozen shoulder were 54 and 50 in studies by Musil et
al. and Cinaret al. respectively (18-19). Similar to our
results, Sheridan et al. reported more involvement in
women compared to men (20).
It is unclear whether arthroscopic release is superior
to other more simple procedures such as manipulation
under GA. In a current systematic review, 989 patients
were reviewed and the authors did not find any
difference between the outcomes of arthroscopic release
and those of manipulation under GA (21).
The Constant shoulder score was 30 before surgery,

Table 4. Comparison of different clinical outcome measures before and after arthroscopic release in patients suffering from recalcitrant
frozen shoulder

Before operation

During the last follow up visit

P value

VAS score

Constant score

DASH score

ROWE score

UCLA score

2.2±0.8

82.9±12.5

21±23.9

92.1±11.9

29.5±4.8

9.3±1.8

P˂0.001

30.1±9.3
P˂0.001

56.6±19.7
P˂0.001

46.4±14.2
P˂0.001

13.8±4.9
P˂0.001
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which is in accordance with results of Berghset al., and
Lafosse et al. (25 and 21 respectively) (22-23). This
score improved to 83 postoperatively in our study,
which is consistent with results from studies by Snow,
Marquart, and Lafosse et al. (86, 92, and 72 respectively)
(23-25). The result of ROWE score in our study was
92.1, which was also in comparable with those from
studies by Marquart and (ROWE score of 92.1 and 92.3,
respectively) (25-26). In terms of UCLA shoulder rating
scale, our results improved after surgery from 14 to 29.
Using the same scale, Ozbaydar et al. reported a score
improvement from 12 to 30 (27).
Patients reported significantly improved pain control
after arthroscopy. Ellmam et al., Lafosse et al. and
Fuchs et al. showed similar results (23, 28-29). In our
study VAS scores decreased from 9 to 2, which was
comparable with results from Lafosse et al., who used
lateral arthroscopic approach to release recalcitrant
frozen shoulders and VAS score changed from 7 to 1.6
(23). Range of motion showed a constant improvement
similar to other studies (21).
There were some limitations to our study. Namely, this
is a single center study and we did not have a control
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group.
According to our results, arthroscopic release of
recalcitrant frozen shoulders is a valuable technique,
which could decrease pain and improve both subjective
and objective outcomes in mid-term period of time.
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