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Introduction:
Frozen shoulder is also referred to as adhesive 
capsulitis, painful stiff  shoulder, and periarthri-
tis has been defi ned by the American Academy 
of Orthopedic Surgeons as: “A condition of 
varying severity characterized by the gradual 
development of global limitation of active and 
passive shoulder motion where radiographic 
fi ndings other than osteopenia are absent.” Th e 
condition is also characterized by severe shoul-

der pain.1 It commonly occurs in non-dominant 
extremity usually in 6th decade of life.1,2 Females 
are aff ected more than males and more than 30% 
of time it occur bilaterally.2 Adhesive capsulitis 
is either Primary also called idiopathic or sec-
ondary.1 Few have suggested it to be a chronic 
infl ammatory condition pathologically1,3 while 
other reported this pathological cause due to 
the fact that they have not found any signifi cant 
number of infl ammatory cell and instead coined 
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that fi brosis and fi broplasias is the primary pa-
thology4. Secondary adhesive capsulitis usually 
results from known cause or surgical/traumatic 
event5. Diabetics are more prone to have ad-
hesive capsulitis than general population with 
adhesive capsulitis occurring in up to 20% of di-
abetics1,6 as compared to only up to 2-5% of gen-
eral population1,6. Th e condition is even more 
common in insulin dependent diabetes increas-
ing in frequency to 36%1. Bilateral involvement 
is also more common in insulin dependent dia-
betics1. It is also associated with thyroid disease, 
prolonged immobilization, stroke, autoimmune 
disease, parkinsonism and antiretroviral therapy 
for HIV infection7-9. 

Adhesive capsulitis is usually a self limiting con-
dition with prolonged course spanning over 
two to three years10. Some literature shows up 
to 40% of patients having movement restriction 
and symptoms that persist beyond three years1 
and as many as 15% may end up in having long 
term disability11. Clinically adhesive capsulitis 
is divided into three clinical phases i.e. painful, 
adhesive or stiff ening or frozen (limited motion 
without pain) and thawing or recovery phase 
(gradually increase in range of motion)1. Pain-
ful phase continues for 2-9 months and patients 
have gradual start of shoulder pain which gets 
worse in night and lying on aff ected side12. In ad-
hesive phase there is progressive loss of motion 
and lasts or 4-12 monhts12. In last phase the pa-
tient gets bett er and there is slow improvement 
in range of motion and pain and lasts for 5-12 
months12.

Frozen shoulder occurs predominantly unilater-
ally and is usually self-limited, with a prolonged 
course lasting over two to three years10. How-
ever, some studies have found that up to 40 per-
cent of patients have symptoms and restriction 
of movement that persist beyond three years 3, 
and 15 percent have long-term disability11.

Th ere is some controversy about the treatment 
of idiopathic adhesive capsulitis. Based on the 
fact that it is self resolving condition, few have 
recommended benign neglect13. Others have 
shown that even aft er long term follow up pa-

tients may not fully recover from the symptoms 
and disability14. Other than benign neglect liter-
ature documents supervised physical rehabilita-
tion15, non-steroidal anti-infl ammatory drugs16, 
oral corticosteroid15,17, intra-articular cortico-
steroid injection15, distension arthrography18, 
closed manipulation19, open surgical release, 
and arthroscopic capsular release20. Although 
surgery reduces the natural history of adhesive 
capsulitis, the associated complications of sur-
gery and anesthesia are important to be consid-
ered19. None of the treatment options available 
is reported to be superior to other21. Th e logic 
behind intra-articular methylprednisolone in 
to glenohumeral joint i.e. shoulder joint is to 
try to decrease synovial infl ammation which in 
turn will reduce capsular fi brosis.22 All this will 
improve the range in motion and reduce the 
time to functional recovery22. Th e aim of our 
study was to evaluate the benefi t of intra-artic-
ular methylprednisolone injection in reducing 
shoulder pain and improving range of motion of 
glenohumeral joint.

Methodology:
Th is study was hospital based descriptive study 
that was conducted on 100 patients with frozen 
shoulder who att ended the Orthopaedic Outpa-
tient Department (OPD) of Peshawar Institute 
of Medical Sciences, Hayatabad, Peshawar, Paki-
stan and Orthopaedic “A” Unit of Lady Read-
ing Hospital, Peshawar, Pakistan from January 
2013 to December 2013. Th e diagnosis of adhe-
sive capsulitis i.e. frozen shoulder was based on 
guidelines issued by the Dutch College of Gen-
eral Practitioners23,24 i.e. painful limited passive 
glenohumeral mobility, lateral (external) rota-
tion restricted more than abduction and medi-
cal rotation. Th e diagnosis of frozen shoulder 
was made when other causes of shoulder pain 
and limitation of movement were excluded. 90o 
abductions, 90o external rotation and 90o of in-
ternal rotation at glenohumeral joint are taken 
as normal. Our study included the patients of 
both gender with age more than 18 years, diag-
nosed clinically as having fi rst episode of idio-
pathic adhesive capsulitis i.e. painful restriction 
of glenohumeral mobility for duration less than 
six months. Patients with secondary adhesive 
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capsulitis or patients having diabetes mellitus, 
Parkinsonism and hyper or hypothyroidism 
were not included in study. Also patients with 
bilateral symptoms, received intra-articular or 
oral corticosteroids, had physiotherapy or have 
rheumatoid arthritis, osteoarthritis, fracture dis-
location of the involved shoulder were excluded 
from the study. Approval for the study was taken 
from Ethical Committ ee of both hospitals and 
informed writt en consent was obtained from all 
patients participating in this study. Aft er taking 
relevant history clinical examination was carried 
out. All patients had tender shoulder joint cap-
sule anteriorly and posteriorly and pain in joint 
increased with movement of shoulder joint. Pas-
sive movements of shoulder joint increased the 
pain. Range of movements at shoulder joint i.e. 
active and passive forward fl exion, abduction, 
internal and external rotation in neutral abduc-
tion were carried out while patient was stand-
ing. Absence of impingement signs and normal 
strength of muscles around shoulder excluded 
rotator cuff  tendinopathy. Lack of tenderness on 
palpation of acromioclavicular joint excluded 
the pain originating from this joint. We obtained 

X-rays of involved shoulder joint Radiographs to 
exclude osteoarthritis of glenohumeral joint and 
tumour of the region. 

A uniform protocol of treatment was adopted 
and each patient was injected solution con-
tained 5cc of 1% lidocaine HCl and 2cc (80 mg) 
methylprednisolone acetate. All patients were 
injected once. Th e posterior approach was used 
to inject glenohumeral joint. Th e site of entry 
was same as used for traditional posterior portal 
for arthroscopy of shoulder. Th is portal is locat-
ed 2 to 3 cm inferior and 1 cm medial to the pos-
terolateral tip of the acromion. At this site the 
att empt was made to pass through the posterior 
soft  spot between the infraspinatus and teres mi-
nor muscles. An 18 gauge spinal needle was in-
serted in this site with tip pointing towards cora-
coids process anteriorly. Th e index and middle 
fi nger was placed on the coracoids process to 
direct the tip of needle anteromedially towards 
the coracoids. When in right direction, the nee-
dle faces litt le resistance on entering the joint25. 
Patients were advised to avoid strenuous activ-
ity involving the injected region for at least 48 

Table 1: Simple shoulder test University of Washington, Shoulder Service, Department of Orthopaedic Surgery 

DOMINANT HAND RIGHT LEFT AMBI-
DEXTROUSSHOULDER EVALUATED

Questions Yes No

1- Is your shoulder comfortable with your arm at rest by your side?

2- Does your shoulder allow you to sleep comfortably?

3- Can you reach the small of your back to tuck in your shirt with your hand?

4- Can you place your hand behind your head with the elbow straight out to the side?

5- Can you place a coin on a shelf at the level of your shoulder without bending your elbow?

6- Can you lift  one pound (a full pint container) to the level of your shoulder without bending your 
elbow?

7- Can you lift  eight pounds (a full gallon container) to the level of your shoulder without bending 
your elbow?

8- Can you carry twenty pounds at your side with the aff ected extremity?

9- Do you think you can toss a soft ball under-hand twenty yards with the aff ected extremity?

10- Do you think you can toss a soft ball over-hand twenty yards with the aff ected extremity?

11- Can you wash the back of your opposite shoulder with the aff ected extremity?

12- Would your shoulder allow you to work full-time

Total
Responses. Scale. Twelve functional task questions answered yes or no (Yes 1, no, 0). 
Score range. Range is 0–12, (transformed to percentage). 
Interpretation of scores. Best score is 12/12, representing no disability.
Method of scoring. (Number of yes responses/ number of items answered)
X100
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hours. Th ey were also prescribed oral diclofenac 
sodium. Aft er receiving intra-articular injection, 
all patients were advised to undergo range of 
motion exercise daily for ten minutes but within 
the limits of pain. Th is exercise included forward 
fl exion both active and passive, backward exten-
sion, abduction, external rotation in abduction, 
internal rotation in abduction and att empts to 
reach inferior angle of opposite scapula. Fol-
low up was done every 3 weeks for period of 6 
months. Patients who failed to follow up were 
excluded from the study. Th ose who have re-
gained range of movements within 15o of contra 
lateral normal side especially external, internal 
rotation and forward fl exion were taken as re-
covered26. Documentation of shoulder function 
was made before the treatment and 6 months af-
ter the treatment with the use of goniometer and 
by obtaining simple shoulder test (STT ) which 
is developed by University of Washington, 
shoulder service, department of Orthopaedics 
(Table-1)26,27. Th is STT  is a series of 12 “yes” or 
“no” questions answered by patient about the 
function of involved shoulder. Th is test provides 
a standardized way of recording the functions of 
shoulder before and aft er the treatment. Before 
giving intra-articular methylprednisolone in-
jection and on every follow up visit, they were 
assessed for improvement in pain using Visual 
Analogue Score (VAS). Th e patients were ex-
plained how to rate the pain. Th ey were request-
ed to rate their current pain using a visual ana-
logue scale of 100mm length by putt ing a mark 
on the line (between 0, for no pain to 100 for 
most severe pain). Aft er being marked by the pa-
tient the ruler was used to measure the length in 
millimeters and converted to centimeters. SPSS 
ver.16 was used to analyze the data. Chi square 
test was applied before and aft er administration 
of intra-articular injection to calculate the recov-
ery and improvement of pain. P-value up to 0.05 
was considered signifi cant.

Results:
Our study included 100 patients diagnosed 
with adhesive capsulitis. Mean age was 53.51 
years+8.3 (range between 41-77 years). 76%  
of patients belonged to 5th and 6th decade of 
life. 43 of the patients were males and 57 were 

females. 27 patients were in phase I of the ad-
hesive capsulitis and 73 were in phase II of the 
disease. In 42 patients the dominant shoulder 
was involved while in 58 patients non domi-
nant shoulder was involved. 7 patients were lost 
during follow up which included 4 females (2 
phase-I, 2 phase-II) and 3 males (2 phase-I, 1 
phase-II). VAS for pain at the beginning of treat-
ment and then at the end of 6 months is given 
in Table 2.

All 23 patients that were in phase-I of the ad-
hesive capsulitis made functional recovery ac-
cording to Simple Shoulder Test. Mean recovery 
time was 9 weeks (4 weeks-12 weeks). Out of 
70 patients who were in phase-II of the disease 
47 made functional recovery according to Sim-
ple Shoulder Test with mean recovery time of 
12 weeks (5 weeks- 23 weeks). 23 patients in 
phase-II of the adhesive capsulitis didn’t meet 
the recovery criteria of Simple Shoulder Test. 
Mean Simple Shoulder Test score of 23 patients 
in phase-I of the disease improved from 59.44% 
to 88.57% (P-value <0.0001). 47 patients of 
phase-II who recovered had mean Simple 
Shoulder Test score of 36.89% before injection 
and it improved to 84.13% (P-value <0.0001). 
Whereas the mean Simple Shoulder Test score 
of 23 patients of phase-II who didn’t met the 
recovery criteria was 35.61% before the methyl-
prednisolone injection and it was 44.44% at the 
end of 6 months.

Discussion:
Adhesive capsulitis commonly known as frozen 
shoulder although is commonly known reason 
of painful, stiff  shoulder but is a poorly under-
stood cause1. Th e results of treatment options 
available for adhesive capsulitis are extremely 
variable21. Th is lack of uniformity in literature 
regarding treatment option shows the fact that 
there is lack of knowledge of stages of adhesive 
capsulitis which works as corner stone in diag-
nosing and formulating treatment plan24. Many 
options for treatment of this condition are men-
tioned in literature with variable degree of suc-
cess rates1,26,27. Treatment with physiotherapy, 
deep heat and stretching exercises improves the 
symptoms of the frozen shoulder1,27-29 as these 
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leads to stretching of shoulder capsule30. Oral 
corticosteroids may give good pain relief when 
combined with non steroidal anti-infl amma-
tory drugs and physiotherapy but the results 
are not long lasting26,31. Other studies do show 
that intra-articular corticosteroid injection pro-
vide bett er, quick and long lasting pain relief 
and improvement in range of motion1,24,26,31. In 
our study we excluded those patients who had 
co-morbidities as it seems diffi  cult for such pa-
tients to follow the home exercise programme 
and end up in biasing the study. Although it is 
diffi  cult to defi ne recovery but we used Simple 
Shoulder Test that is developed by University 
of Washington Shoulder Service department 
of Orthopaedic Surgery as it seems to be use-
ful and standardized protocol to document the 
shoulder function at any point in time before 
and aft er the intra-articular injection.

Severe shoulder pain is one feature of adhesive 
capsulitis and needs to be addressed1. In our 
study we scored pain on VAS at the beginning 
and then at the end of follow up. Th e pain score 
on VAS improved from 6.06+0.94 to 2.16+0.97 
(P value <0.0001). Similar results were obtained 
by Faiz1 in study. Another study comparing the 
eff ectiveness of physiotherapy alone with intra-
articular injection also showed that combina-
tion of physiotherapy and intra-articular injec-
tion is more eff ective than physiotherapy alone 
in reducing pain32. Van der Wind33 also showed 
the same result in his study on intra-articular in-
jection given by general practitioners than phys-
iotherapy. Widiastuti-Samekto and Sianturi34 
also claimed that intra-articular steroid injection 
gave rapid relief when compared to oral route.

Giving intra-articular injections in early stages 
of adhesive capsulitis (Phase I) has bett er results 
as it reduces the infl ammation and hence allows 
the symptoms to get reduced before developing 
severe fi brosis1,24,26,34. In our study all patients 
who received intra-articular methylpredniso-

lone injection in phase I of the adhesive capsu-
litis had reduction of pain and regained range 
of motion bett er and quicker than those who 
received later in course of disease. Similar results 
were shown by Ahmad GS26 in their study where 
all patients receiving injection in phase I of dis-
ease showed good results and quicker recovery. 
A meta analytical study on intra-articular ste-
roids also showed that duration of symptoms 
is important factor in success of treatment and 
those who receive injection early in course of 
the disease have quick recovery35. Another study 
by Marx RG22 also showed that intra-articular 
injection in early stages of adhesive capsulitis al-
lows bett er and quicker recovery.

In our study majority of phase II patients also 
had good results and had signifi cant pain re-
duction and gain in range in motion indicating 
that also excellent results are obtained if given 
in phase I of adhesive capsulitis even than good 
results can be obtained in phase II as well. Our 
fi ndings were in line with many other local and 
international studies1,24,26,36.

Although we used the blind technique for in-
jecting the methylprednisolone into joint but it 
can be done under fl uoroscope or ultra sound to 
improve the injection accuracy. A Korean study 
has shown that bett er results are obtained if in-
jection accuracy into joint cavity is improved by 
use of ultra sound37. 

Although we obtained satisfactory results but 
a longer duration of follow up and refi nement 
of procedure with use of fl uoroscope or ultra 
sound might have improved the results. We also 
used no control group as to us it didn’t feel ethi-
cally right not to off er corticosteroid injection in 
phase I and II of the adhesive capsulitis. 

Conclusion: 
Intra-articular corticosteroid injection in early 
stages of adhesive capsulitis improved the symp-
toms and allows the patient to regain range of mo-
tion before developing the severe fi brosis. Early 
stage recognition of adhesive capsulitis and intra-
articular injection of corticosteroid along with lo-
cal anesthesia is good therapeutic option.

Table 2: Pre and post injection average pain score on visual analogue scale (n=93)

Pre-injection average Pain on VAS
Post injection average Pain on VAS 
(at 6 months) P-value

6.06 (SD+0.94) 2.16 (SD+0.97) <0.0001
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