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Objective: To evaluate and compare the outcome of Manipulation under anesthesia (MUA) and Hydraulic distension as 

treatment options for frozen shoulder and to see which treatment option is superior in terms of early pain relief and improved 

range of motion (ROM). 

Type of study: Prospective, Randomized trial. 

Place and duration of study: District headquarter teaching hospital, Dera Ismail Khan. July 2005- September 2006. 

Materials and Methods: A total of 36 patients were randomized to receive either method. Group A included 16 patients who 

underwent manipulation under anesthesia. Group B consisted of 20 patients who had hydraulic distension. The patients rece-

ived supervised physiotherapy after both procedures. Both the groups were then compared regarding early pain relief and 

range of motion. 

Results: Regarding pain relief in Group A, 9 out of 16 patients reported no pain within 1 week whereas in Group B, 17 out of 

20 patients were pain free within first week of procedure. Regarding active ROM, during first week in Group A, 10 patients 

had “excellent” while 6 patients showed “good” results. In Group B, 18 patients had “excellent” and 2 patients “good” re-

sults. 

Conclusion: Hydraulic distension gave better results in terms of early pain relief and improved ROM. Moreover it is cost 

effective and carries less complication rate. 
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Frozen shoulder syndrome is commonly encountered in or-

thopaedic practice. It is a condition characterized by pain 

and global restriction of movements. It can be divided into 

primary and secondary forms. Primary (Idiopathic) frozen 

shoulder may be defined as idiopathic shoulder pain of at 

least one month duration accompanied by increasingly se-

vere limitation of active and passive gleno-humeral move-

ments in people who have no identifiable general illness and 

whose radiographs are normal
1
. Secondary frozen shoulder 

is clinically indistinguishable from primary; however it has 

an identifiable disorder.
2
 

 Frozen shoulder is more commonly found in female 

population, in diabetics and those having heart disease.
3, 4

 

 Although many treatment options are available for fro-

zen shoulder syndrome, each has limitations.
5
 Home exer-

cises may not improve the rate of natural recovery.
6
 Benefits 

from intensive physical therapy are slow.
7
 Injection of intra 

articular steroids may benefit some patients.
8
 Arthroscopic 

release under anesthesia is invasive and few patients’ out-

comes are reported.
9
 Manipulation under anesthesia (MUA) 

is commonly used treatment modality for frozen shoulder 

syndrome but carries the risk of humeral fracture, disloca-

tion, cuff injuries, laberal tears or brachial plexus injury.
10

 

Effective treatment of frozen shoulder can be achieved in 

the majority of cases with Hydraulic distension (HD) me-

thod.
11

 

 Surgery is usually reserved for patients in whom con-

servative treatment has failed. Surgical interventions pro-

vide good to excellent results with few failures. The final 

outcome may depend on the initial degree of disability
12

. 

 
Materials and Methods 
Between July 2005 and December 2006, patients ranging 

from 40-70 years of age who presented with frozen shoulder 

in OPD were included in the study. Loss of passive ROM of 

at least 50% in at least 2 of the following motions was an 

inclusion criterion: abduction, external rotation (ER) and 

flexion in saggital plane. 

 After obtaining informed consent from all patients, they 

were randomly allocated to either MUA (group A) or the 

hydraulic distension group (group B). Patients with previous 

fracture of ipsilateral humerus, rheumatoid arthritis and 

osteoarthritis of shoulder were excluded. 

 Initially 45 patients were included in the study but only 

36 completed their follow-up. One patient died before com-

pletion of the trial from unrelated condition and was exclu-

ded. Out of these 36 patients, 16 were in group A and 20 in 

group B, 12 were male and 24 female. Right shoulder was 

involved in 26 patients and left shoulder in 10 patients. 

There were 4 diabetics in each group. The diagnosis was 

made on the basis of history, clinical and radiological exa-

mination and exclusion of other shoulder pathologies espe-
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cially impingement syndrome. The duration of symptoms 

was from 1 month to 14 months (Average 4.8). 

 3 patients had received prior treatment by local bone 

setters (pehlwans) in the form of local massage and manipu-

lation. 4 patients had received a corticosteroid injection in 

their affected shoulder from their general practitioner; one 

patient received 4 injections. None of the patients reported 

satisfactory results (progress in mobility, pain, or ADL). 

 Assessment took place prior to treatment (t0), after 1 

week of treatment (t1) and 1 month after treatment (t2). A 

detailed history of complaints and disabilities in daily life 

was taken from each patient at each assessment. Both pre- 

and post-procedure ROM was recorded and was compared 

with the normal shoulder. Patients from both groups were 

referred to physiotherapists after the procedure where super-

vised physiotherapy was carried out daily for 2 weeks to 

prevent recurrence. 

 We used active mobility and pain as primary outcome 

measures because we believe that they are important feat-

ures in frozen shoulder. Patients were asked for the presence 

of pain during ADL and at night. We considered the treat-

ment result for active mobility to be “excellent” if the deficit 

in mobility was 20 degrees or less in all 3 directions (abduc-

tion, flexion in sagittal plane, and lateral rotation) as com-

pared with the opposite glenohumeral joint. A “good” result 

was scored if the deficit in joint mobility was between 20 

and 30 degrees in1 or more directions. We used the scoring 

system of Heller et al
13

, which was originally designed to 

assess the function of posteriorly dislocated shoulders, but 

worked well in our study. Active and passive movements of 

both shoulders were measured with each patient in a stand-

ing position using a goniometer at t0, t1 and t2. The average 

follow up was 5.5 months. 

 MUA was done on elective operation list under general 

anesthesia using a short lever arm and fixed scapula. Audi- 

 

ble and palpable release of adhesions was a good prognostic 

sign. 

 Hydraulic distension was carried out in the OPD as 

described by Fareed
14

 with slight modification. The shoul-

der area was prepped while patient sitting. The skin was 

anesthetized using 1% lidocaine. 10cc syringe was used to 

enter the joint and 4ml of 1% lidocaine mixed with 1ml of 

triamcinolone (40mg) was injected. Minimal plunger resis-

tance ensured the joint space entry. Then up to 40ml of ste-

rile saline was forcibly injected into the joint space. A sen-

sation of reduced resistance during saline injection sugges-

ted capsular distension or rupture. 

 
Results 
9 patients in group A (manipulation under anesthesia MUA) 

reported no pain at the t1 and t2 assessment but 7 patients 

reported pain during ADL and at night (figure 1). 15 pati-

ents reported their overall progress at t2 assessment as “imp-

roved” or “much improved”. Improvement was seen in pain 

level and in ADL, especially overhead activities. 1 subject 

reported having “unchanged” shoulder function. Regarding 

active ROM (figure 2), at the t1 assessment, 10 patients had 

“excellent” result and 6 patients had “good” result. At the t2 

assessment, all patients had excellent result. 

 In group B (hydraulic distension HD), 17 patients at the 

t1 and t2 assessment reported no pain, 3 patients complained 

of some pain during ADL and at night (figure 1). All 20 

patients at t2 reported their overall progress as “improved” 

or “much improved”. Regarding active ROM in group B 

(figure 2), 18 patients had “excellent” result and 2 patients 

had “good” result at t1 assessment. At t2 assessment all pati-

ents had excellent result. 

 There was no major complication reported in either 

group. 

 

Manipulation under anesthesia

Pain

44%
No pain

56%

           

Hydraulic distention

Pain

15%

No pain

85%

 
 

Fig. 1:  Comparison between Manipulation under anesthesia (MUA) and Hydraulic distention (HD) regarding pain. 
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Fig. 2: Comparison between Manipulation under anesthesia (MUA) and Hydraulic distention (HD) regarding Active range 

of motion. 

 

Discussion 
In addition to pain and sleep disturbance, most of the pati-

ents having frozen shoulder complain of difficulty accomp-

lishing personal hygiene and overhead movement, reaching 

or rotation activities
15

. 

 Some authors state that pain relief is the main objective 

of all treatments for frozen shoulder
16

. However, consider-

ing the protracted nature of this disorder and its impact on 

patients’ functionality, this objective should be refined to 

early pain relief and functional restoration
17

. 

 Up to 3% of general population is affected by idio-

pathic loss of shoulder ROM
18

. Age and sex distribution 

reported in the literature have been widely variable, with 

ages ranging from 22 years
19

 to 85 years
20

 and with percen-

tage of female subjects ranging from 48%
21

 to 84%
22

.The 

question of diagnostic uncertainty is important. A clinical 

examination may be insufficient to differentiate this process 

from other inflammatory processes that cause pain and loss 

of motion. 

 There is no agreement on the standard management of 

frozen shoulder. Treatment options vary from benign neg-

lect to clinical interventions including regular physiothe-

rapy, NSAIDs, oral steroids, intraarticular injections, hydra-

ulic distension and closed manipulation, open surgical rele-

ase and arthoscopic capsular release. 

 Quraishi et al.
23

 compared MUA with hydraulic disten-

sion. In their study 94% of patients were more satisfied after 

hydraulic distension as compared to 81% of those receiving 

MUA. Sharma et al
24

 recommended hydraulic distension a 

better option than MUA. Buchbinder et al.
25

 have published 

a randomized, double blind placebo controlled trial which 

supports the use of hydro dilatation for frozen shoulder. 

 Our prospective, randomized trial was carried out to 

determine the effectiveness of the two above mentioned 

treatment modalities for frozen shoulder in our population. 

Subjective complaints included pain, sleep loss and limited 

shoulder motion, which compromised daily activities. Obje-

ctive findings included decreased glenohumeral motion, 

especially internal and external rotation. ROM was mea-

sured with conventional goniometer. It was difficult to dete-

rmine the amount of glenohumeral mobility as a part of the 

total range of abduction and flexion due to scapulothoracic 

compensation. However some motions of the shoulder can 

be measured by goniometer with high intraobserver and in-

terobserver reliability, and this approach is commonly used 

by orthopaedic surgeons
26

. Study limitations included less 

number of patients in each group and poor patient compli-

ance. The hydraulic distension method had been found pre-

ferable over MUA for being easy to perform in OPD, safe 

with direct and immediate results and moreover cost-effec-
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tive. On the other hand, in MUA, apart from anesthesia 

complications there is small but definite risk of fracture in 

proximal humerus.
10

 There is little long-term advantage in 

any of the treatment regimens but hydrodistension may ben-

efit pain and ROM in early stages of the condition. 

 
Conclusion 
Most of our patients were treated successfully, but that 

undergoing hydraulic distension did better than those who 

were manipulated. Hydraulic distension is an OPD 

procedure that may provide immediate and dramatic benefit 

to patients suffering from frozen shoulder. 
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