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Adhesive capsulitis is a condition that has an unknown etiology
and is often marked by an insidious onset of pain and
progressive restriction of range of motion. Recent reports
suggest that adhesive capsulitis may be caused by
biochemical changes in the joint capsule resulting in
progressive fibrosis and motion loss. Historically, the diagnosis
of adhesive capsulitis has been a clinical one, characterized by
loss of active and passive glenohumeral motion. Current
research using magnetic resonance imaging and arthrography
may provide clinicians with additional data on which to base
their diagnoses. Treatment protocols vary from benign neglect
to supervised physical therapy, intra-articular corticosteroid
administration, and early surgical intervention. Recent
advances in the diagnosis and treatment of the frozen shoulder
are reviewed. Curr Opin Orthop 2000, 11:271–275 © 2000 Lippincott

Williams & Wilkins, Inc.

Idiopathic adhesive capsulitis is a condition character-
ized by gradual loss of active and passive shoulder mo-
tion. Several factors have been associated with adhesive
capsulitis, including female gender [1], age greater than
40 years [2], trauma [2], diabetes [3–5], prolonged immo-
bilization [6], thyroid disease [7,8], cerebral or cardiac
infarction [9,10], and the presence of autoimmune dis-
ease [11,12]. The etiology of this condition remains elu-
sive, but the increased incidence of adhesive capsulitis in
patients treated with protease inhibitors may reflect an
alteration in the biochemical properties of the shoulder
capsule in frozen shoulder. Treatment options include
benign neglect, home and supervised therapy programs,
intra-articular and systemic corticosteroids, closed ma-
nipulation under regional and general anesthesia, and
arthroscopic capsular release.

Etiology
A review of the literature reveals a multitude of strate-
gies for the treatment of patients with adhesive capsuli-
tis, with extremely variable results provided. The lack of
consistency in the published literature reflects a lack of
understanding of the stages and etiology of adhesive cap-
sulitis, which play a significant role in diagnosis and
treatment. In 1945, Neviaser [10] introduced the term
adhesive capsulitis and described pathologic changes in
the synovium and subsynovium. Disagreement remains
in the literature as to whether the underlying pathologic
process is an inflammatory condition [13–15] or a fibros-
ing condition [16]. Significant evidence exists in support
of the hypothesis that the underlying pathologic condi-
tion in adhesive capsulitis is synovial inflammation with
subsequent reactive capsular fibrosis, making adhesive
capsulitis an inflammatory and a fibrosing condition, de-
pendent on the stage of the disease. Cytokines have
recently been implicated in the inflammation and fibro-
sis described in adhesive capsulitis. Cytokines are in-
volved in the initiation and termination of repair pro-
cesses in multiple musculoskeletal tissues, and their sus-
tained production has been shown to result in tissue
fibrosis [17,18]. Rodeo et al. [14] reported an increase in
transforming growth factor-�, platelet-derived growth
factor, and hepatocyte growth factor staining in capsular
biopsy specimens of patients with primary and secondary
adhesive capsulitis and proposed that these cytokines are
involved in the inflammatory and fibrotic cascades seen
in adhesive capsulitis.

The potential role of matrix metalloproteases in adhesive
capsulitis has recently been identified. Matrix metallo-
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proteinases (MMP) are zinc-dependent proteinases,
which in normal tissues degrade the connective-tissue
matrix as part of normal turnover. Tissue Inhibitors of
Metalloproteinases (TIMPs) are specific tissue MMP in-
hibitors that control the activity of MMPs in conjunction
with a variety of cytokines and growth factors. New che-
motherapeutic agents for cancer and human immunode-
ficiency have been implicated in several cases of frozen
shoulder. Hutchinson et al. [19] reported on a series of
patients with inoperable gastric carcinoma who were
treated with a synthetic MMP inhibitor for more than 1
month. Six of 12 patients developed a frozen shoulder,
three of whom also developed a condition resembling
Dupuytren disease. In all cases, the frozen shoulder was
bilateral. No autopsies were performed and therefore no
tissue was available for analysis. The acute symptoms
improved when treatment was temporarily discontinued,
but regressed when it was recommenced. The authors
postulated that the development of frozen shoulder and
the Dupuytren-type condition in their patients was due
to a decrease in the MMP:TIMP ratio, which caused
increased synthesis and deposition of collagen and con-
nective tissue. Although it is not proven that the treat-
ment actually caused these conditions, further research
in this area is warranted. If it is possible to manipulate
the MMP:TIMP ratio locally or systemically, treatment
solutions may evolve from this data.

Peyriere et al. [20•] reported three cases of frozen shoul-
der associated with combination therapy for HIV. Two of
the three patients developed urinary lithiasis followed by
bilateral adhesive capsulitis after starting indinavir. The
third patient complained of unilateral shoulder pain 9
months after starting indinavir treatment. In all three
patients, shoulder symptoms improved with cessation of
indinavir and physical therapy. Three additional cases of
acute adhesive capsulitis were also recently reported in
patients treated with protease inhibitors for HIV [21].

Diagnosis
Tamai et al. [22] recently reported magnetic resonance
imaging (MRI) visualization of thickening of the joint
capsule and synovium in patients with frozen shoulder
and hypothesized that synovial changes could be quan-
tified or semiquantified by dynamic MRI enhanced with
intravenous administration of gadolinium diethylenetri-
aminepentaacetic acid. Their report describes prelimi-
nary results of dynamic MRI on 16 patients with a typical
clinical course of frozen shoulder. Frozen shoulder was
defined as a painful and stiff shoulder that developed in
an otherwise healthy person 40 to 70 years of age, had a
duration of more than 1 month prior to examination, and
demonstrated loss of passive forward elevation associated
with limitation of external and internal rotation. None of
the patients had a history of trauma, calcific tendonitis,
arthritis, diabetes, cardiopulmonary disease, or thyroid
disease. Glenohumeral fluid was present in 6 of 18 pa-

tients, and 5 of 18 showed concomitant subacromial
fluid. Dynamic gradient-recalled echo images in all of
the patients with frozen shoulder showed obvious en-
hancement. The values were significantly greater than in
images derived from patients with impingement syn-
drome. The coefficient of enhancement was significantly
greater in the region of interest of the glenohumeral joint
as compared with the subacromial bursa, although the
enhancement in the subacromial bursa was greater in
patients with frozen shoulder than impingement. A
shorter duration of disease before imaging resulted in a
greater coefficient of enhancement in the synovial cav-
ity. Longitudinal study in four shoulders with repeated
MRI was notable for no discernible difference in the
static images while the dynamic imaging recorded a de-
crease in enhancement after improvement of symptoms;
likewise, there was an increase in enhancement in the
shoulder that had progressed clinically. Tamai and Ya-
mamoto [22] theorized that the observed enhancement
resulted from increased blood flow in and around the
synovial tissue. They concluded that dynamic imaging of
the shoulder may become an adjunct for choosing a
method of treatment and is a minimally invasive means
to quantify the synovial abnormalities in frozen shoulder.

Treatment
The treatment of patients presenting with adhesive cap-
sulitis is dependent on the stage of the disease and the
symptoms. There are many published manuscripts docu-
menting the efficacy of benign neglect, intra-articular
corticosteroid administration, manipulation under anes-
thesia, and operative treatment that will not be reviewed
herein. In interpreting the results of the published stud-
ies, it is critical to note the stage of adhesive capsulitis
being treated, as this can affect efficacy. A summary of
several recent publications is presented.

Traditional manipulative treatment of patients with joint
contracture relies on forces applied with a long lever arm,
risking fracture, especially in osteoporotic patients. Plac-
zek et al. [23] reported the long-term effect of transla-
tional manipulation on range of motion, pain, and func-
tion in patients with adhesive capsulitis. Their technique
of translation manipulation uses a static end of range
capsular stress or, if needed, a short-amplitude high-
velocity thrust. These techniques were performed at the
humeral head, minimizing lever arm length while caus-
ing a linear translational movement of the humeral head
in relationship to the glenoid fossa. The manipulation
began with inferior translation; the patient was posi-
tioned supine with the cervical spine bent toward the
affected extremity to minimize tension on the brachial
plexus. An assistant stabilized the scapula while the ma-
nipulator abducted the humerus to its end range, exter-
nally rotated the limb, and applied lateral traction along
the shaft of the humerus. At the same time, with the
contralateral hand, the manipulator provided an inferior
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translational force to the humeral head adjacent to the
joint line and parallel to the glenoid. The second stage of
the procedure consisted of posterior manipulation. The
affected arm was flexed to roughly 80 degrees and hori-
zontally adducted to its end of range. The scapula was
stabilized against the thorax with the right hand while
the left hand provided lateral traction and a posterior
translational force that was directed along the long axis of
the humerus. Placzek et al. [23] reported on 31 patients
who underwent brachial plexus block followed by ma-
nipulation. All nondiabetic patients started a 6-day me-
drol dose-pack the day before the manipulation. Range
of motion and pain were assessed before and after ma-
nipulation under anesthesia, early follow-up (2–8 weeks),
and long term (7–21 months). Passive range of motion
increased, visual analogue pain scores decreased, and
Wolfgang criteria score increased. The degree of im-
provement in range of motion was independent of the
number of physical therapy visits before manipulation
and after. Their technique may limit the trauma inflicted
on periarticular soft tissue, thereby hastening the recov-
ery process. Translational manipulation, they concluded,
is a safe, effective treatment option and possibly should
be offered as an alternative much earlier. It should be
noted, however, that the authors used both translational
manipulation and oral corticosteroids in the treatment of
these patients. It remains unclear based on these results
which treatment factor is responsible for the observed
improvement in range of motion. Reichmeister recently
reported on the results of a retrospective study evaluat-
ing long-term functional results after manipulation of the
frozen shoulder. Ninety-seven percent of the patients
had relief of pain and recovery of “near complete” range
of motion at an average follow-up of 58 months, although
8% required a second manipulation to obtain a successful
result. Of note, these patients had all failed a course of
conservative treatment, including physical therapy, non-
steroidal anti-inflammatory drugs, and intra-articular in-
jection with corticosteroid. Following manipulation un-
der general anesthesia, an intra-articular injection of
decadron and lidocaine was also given, which may have
favorably altered the response to manipulation [24•].

There is extensive information regarding the efficacy of
intra-articular corticosteroids in the treatment of adhe-
sive capsulitis [23,24•,25–29]. In interpreting the results
of published studies, it is critical to note the stage of
adhesive capsulitis being treated. Bulgen et al. [25] ran-
domized patients to treatment with corticosteroids,
physical therapy, ice, or benign neglect. The initial re-
sponse to treatment was most marked in patients treated
with corticosteroids; however, no significant difference
in final long-term outcome was reported when treatment
groups were compared. Hazelman [30] summarized nu-
merous studies on the use of intra-articular corticoste-
roids and reported that the success of treatment is de-
pendent on the duration of symptoms. Patients treated

within 3 months of the onset of symptoms reported a
significant improvement in symptoms, whereas those pa-
tients treated after 5 or more months had a more delayed
recovery. The time necessary for full recovery was re-
ported to be dependent on the duration of symptoms.
Patients treated within 1 month of onset of symptoms
recovered in an average of 1.5 months. Patients treated
within 2 to 5 months of onset of symptoms recovered in
8.1 months; patients treated 6 to 12 months after onset of
symptoms required an average of 14 months for full re-
covery. The authors have observed a similar pattern in
the treatment of patients with adhesive capsulitis at their
institution. Patients treated with intra-articular cortico-
steroids during stage 1 (0–3 months) had a rapid and
striking recovery of a pain-free shoulder within 6 weeks.
Patients treated during stage 2 demonstrated a signifi-
cant improvement in night pain and pain at rest, with the
time necessary for recovery of range of motion depen-
dent on the duration of symptoms before treatment.

Gam et al. [31] performed a randomized clinical trial com-
paring the effects of intra-articular distension with lido-
caine and triamcinolone versus distension with lidocaine
alone on range of motion and pain in patients with frozen
shoulder. Inclusion criteria consisted of duration of more
than 6 weeks, passive range of motion less than 50% of
that of the opposite shoulder, lack of effusion, normal
radiographic findings, absence of trauma or diabetes, and
lack treatment except analgesics during the study period.
Patients were randomized by the envelope method. Dis-
tension was achieved with 19 mL of 0.5% lidocaine with
or without 20 mg of triamcinolone. Ultrasonography was
utilized to confirm intra-articular placement of the injec-
tion. The treatment was repeated once a week for a
maximum of 6 weeks or until the patient was asymptom-
atic. Patients reported pain at rest and on function using
a visual analogue scale as well as daily analgesic usage. At
inclusion, and at 3-week intervals up to 12 weeks, the
patients were examined by an impartial, blinded physi-
cian who judged the severity of the disorder on a scale of
1 to 3 and the passive range of motion compared with the
opposite shoulder. Twenty patients completed the study
over 2 years; there was no statistical difference between
the groups in terms of pain relief, although there was a
tendency in favor of less pain in the group treated with
distension and corticosteroids. Range of motion and an-
algesic usage were improved in the group treated with
distension and corticosteroids. A small subject number
resulting from the strict inclusion criteria limited this
study.

These data and others present in the literature support
the hypothesis that adhesive capsulitis is an inflamma-
tory and fibrotic condition [13–16,19,22,27]. In the early
stages, a hypervascular synovial hyperplasia is present
that results in eventual fibrosis of the subsynovium and
capsule. Early treatment with intra-articular corticoste-
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roids may provide a chemical ablation of the synovitis,
thus limiting the subsequent development of fibrosis
and shortening the natural history of the disease. The
self-limiting nature of adhesive capsulitis also supports
the role of the synovium in initiation and regulation of
the fibrotic process in the capsule. With resolution of the
synovitis and loss of the cytokine stimulus to the capsular
fibroblasts, capsular remodeling and recovery of range of
motion take place. It remains to be defined whether the
use of specific cytokine inhibitors will shorten this syn-
drome’s natural history or whether the use of inhibitors
of collagen synthesis will be helpful in decreasing cap-
sular fibrosis.

Arthroscopic treatment of frozen shoulder
Historically, arthroscopy was reported to be of little di-
agnostic and therapeutic value in patients with adhesive
capsulitis of the shoulder. However, there is evidence in
the orthopedic literature to support the use of the ar-
throscopy in delineation of disorders, documentation of
the results of closed manipulation, and treatment of con-
comitant intra-articular and subacromial disease [32–37].
For this reason, the authors are prepared to perform ar-
throscopy, capsular release, and manipulation if there are
no suspected extra-articular factors contributing to the
motion loss. Arthroscopic intervention permits evalua-
tion of glenohumeral or subacromial disease, synovec-
tomy in stage 2 adhesive capsulitis, and facilitates a pre-
cise capsular release. Furthermore, the force of manual
manipulation required to regain motion is greatly re-
duced by arthroscopic capsular release before manipula-
tion [35]. The timing of arthroscopy and manipulation
remains controversial. Some surgeons prefer to manipu-
late the shoulder first and follow with the arthroscopic
evaluation; however, rupture of the capsule with ma-
nipulation will greatly increase the risk of fluid extrava-
sation in the soft tissues surrounding the shoulder joint.
The senior author prefers to perform a diagnostic arthros-
copy and synovectomy before manipulation of the shoul-
der to minimize fluid extravasation into the soft tissue
[38•].

Andersen et al. [32] recently reported on 24 patients
treated with arthroscopy, manipulation under anesthesia,
and early passive range of motion. The male-to-female
ratio was unusual, with 11 men and 13 women and a
mean age of 46 years. The patients on average had 8
months of symptoms prior to surgery and all had either
corticosteroid injections or physiotherapy previously
with mild or no improvement. Fifty percent of the cases
were idiopathic, 25% diabetic, and 25% secondary frozen
shoulder related to subacromial impingement or cervical
radiculopathy. All patients underwent arthroscopy under
general anesthesia with passive motion determined at
the outset. Initial findings at arthroscopy were a reduced
intra-articular volume and diffuse synovitis. In patients
who described symptoms of subacromial impingement

prior to onset of adhesive capsulitis, subacromial decom-
pression was done at time of arthroscopy. The arthros-
copy after manipulation revealed that 79% of cases had a
rupture of the capsule adjacent to the anterior inferior
rim. Following surgical treatment, an epidural catheter
was guided into the subacromial space and connected to
a bupivacaine pump for 48 hours. The postoperative pro-
tocol consisted of immediate institution of continuous
passive motion twice daily for 4 hours supplemented by
continuous passive exercises supervised by a physio-
therapist. Pain treatment lasted for 5 days and the mean
hospital stay was 6 days. Physical therapy was required
on an outpatient basis for 3 to 6 weeks. At 12 months’
follow-up, 75% of patients had satisfactory results, with
no significant difference in outcome between patients
with primary and secondary adhesive capsulitis, includ-
ing those patients with diabetes.

Conclusions
Frozen shoulder is a condition that has traditionally been
diagnosed clinically and allowed to resolve over time.
Although an increased incidence had been noted in cer-
tain populations, the reasons behind this phenomenon
remain unclear. Recent case reports implicating an alter-
ation in MMP activity may open new areas of investiga-
tion into the etiology and potential pharmacologic treat-
ment of adhesive capsulitis. The treatment of patients
with frozen shoulder remains varied, with positive im-
provement in patient function noted with home-based
physical therapy [39•] in addition to intra-articular corti-
costeroid treatment and surgical intervention. New tech-
niques for manipulation promise to lessen the risk of
fracture, and the development of improvements in post-
manipulation pain control, such as catheters for continu-
ous local anesthesia, may improve patient outcome.
There remain significant gaps in our understanding of
the etiology of frozen shoulder, which must be answered
to best provide appropriate and efficacious treatment for
these patients.

References and recommended reading
Papers of particular interest, published within the annual period of review,
have been highlighted as:
• Of special interest
•• Of outstanding interest

1 Binder A, Bulgen D, Hazelman B, et al.: Frozen shoulder: a long-term pro-
spective study. Ann Rheum Dis 1984, 43:361–364.

2 LLoyd-Roberts G, French P: Periarthritis of the shoulder: a study of the dis-
ease and its treatment. Br Med J 1959, 1:1569–1574.

3 Bridgman J: Periarthritis of the shoulder and diabetes mellitus. Ann Rheum
Dis 1972, 31:69–71.

4 Miller M, Rockwood C Jr: Thawing the frozen shoulder: the “patient” patient.
Orthopedics 1997, 19:849–853.

5 Ogilvie-Harris D, Myerthall S: The diabetic frozen shoulder: arthroscopic re-
lease. Arthroscopy 1997, 13: 1–8.

6 DePalma A: Loss of scapulohumeral motion (frozen shoulder). Ann Surg
1952, 135:193–197.

7 Bowman C, Jeffcoate W, Patrick M: Bilateral adhesive capsulitis, oligoarthritis
and proximal myopathy as presentation of hypothyroidism. Br J Rheumatol
1988, 27:62–64.

274 Shoulder



8 Wohlgethan J: Frozen shoulder in hyperthyroidism. Arthritis Rheum 1987,
30:936–939.

9 Mintner W: The shoulder-hand syndrome in coronary disease. J Med Assoc
GA 1967, 56:45–49.

10 Nevaiser J: Adhesive capsulitis of the shoulder: study of pathologic findings in
periarthritis of the shoulder. J Bone Joint Surg 1945, 27:211–222.

11 Bulgen D, Binder A, Hazelman B: Immunological studies in frozen shoulder. J
Rheumatol 1982, 9:893–898.

12 Rizk T, Pinals R: Histocompatibility type and racial incidence in frozen shoul-
der. Arch Phys Med Rehab 1984, 65:33–34.

13 Hannafin J, DiCarlo E, Wickiewicz T, et al.: Adhesive capsulitis: capsular fi-
broplasia of the glenohumeral joint. J Shoulder Elbow Surg 1994, 3(suppl):5.

14 Rodeo S, Hannafin J, Tom J, et al.: Immunolocalization of cytokines and their
receptors in adhesive capsulitis of the shoulder. J Orthop Res 1997, 15:427–
436.

15 Wiley A: Arthroscopic appearance of frozen shoulder. Arthroscopy 1991,
7:138–143.

16 Bunker T, Anthony P: The pathology of frozen shoulder: a Dupuytren-like dis-
ease. J Bone Joint Surg 1995, 7B: 677–683.

17 Alman B, Greel D, Ruby L, et al.: Regulation of growth and platelet-derived
growth factor expression in palmar fibromatosis (Dupuytren’s disease) by me-
chanical strain. Trans Combined ORS Meeting 1995, 108.

18 Border W, Noble N: Transforming growth factor beta in tissue fibrosis. N Engl
J Med 1994, 331:1286–1292.

19 Hutchinson J, Tierney G, Parsons S, et al.: Dupuytren’s disease and frozen
shoulder induced by treatment with a matrix metalloproteinase inhibitor. J
Bone Joint Surg 1998, 80B:907–908.

•
20 Peyriere H, Mauboussin J, Rouanet I, et al.: Frozen shoulder in HIV patients

treated with indinavir: report of three cases. AIDS 1999 13(16):2305–2306.
This report’s importance lies in the fact that indinavir (an HIV protease inhibitor) has
been demonstrated in joint fluid. Assuming that the intra-articular deposit of indi-
navir is causing the joint pain and loss of motion, a potential mechanism for the
reported cases of frozen shoulder (ie, drug related) is suggested.

21 Zabraniecki L, Doub A, Mularczyk M: Frozen shoulder: a new delayed com-
plication of protease inhibitor therapy. Rev Rheum Engl Ed 1998, 65:72–74.

22 Tamai K, Yamato M: Abnormal synovium in the frozen shoulder: a preliminary
report with dynamic magnetic resonance imaging. J Shoulder Elbow Surg
1997, 6:534–543.

23 Placzek J, Roubal P, Freeman D, et al.: Long-term effectiveness of transla-
tional manipulation for adhesive capsulitis. Clin Orthop Rel Res 1998, 356:
181–191.

•
24 Reichmeister J, Friedman S: Long-term functional results after manipulation of

the frozen shoulder. Maryland Med J 1999, 48:7–11.
This retrospective study of 38 shoulder manipulations demonstrated an average
recovery time of 13 weeks with relief of pain in 97% of patients. As there was not
a control group in this study, one cannot draw firm conclusions regarding the com-
parative efficacy of treatment. The importance of this report lies in the fact that the
authors had no evidence of biceps tendon rupture, rotator cuff injury, fracture, dis-
locations, or nerve palsies. They recommend manipulation for patients who fail
conservative treatment.

25 Bulgen D, Binder A, Hazelman B, et al.: Frozen shoulder: prospective clinical
study with an evaluation of three treatment regimens. Ann Rheum Dis 1984,
43:353–360.

26 D’Acre JE, Beeney N, Scott DL: Injections and physiotherapy for the painful
stiff shoulder. Ann Rheum Dis 1989, 48:322–325.

27 DeJong B, Dahmen R, Hogeweg J, et al.: Intraarticular triamcinolone ace-
tonide injection in patients with capsulitis of the shoulder: a comparative
study of two dose regimes. Clin Rehab 1988, 12:211–215.

28 Quigley T: Indications for manipulation and corticosteroids in the treatment of
stiff shoulder. Surg Clin North Am 1975, 43:1715–1720.

29 Steinbrocker O, Argyros TG: Frozen shoulder: treatment by local injection of
depot corticosteroids. Arch Phys Med Rehabil 1974, 55:209–213.

30 Hazelman B: The painful stiff shoulder. Rheumatol Phys Med 1972, 11:413–
421.

31 Gam A, Schdlowsky P, Rossel I, et al.: Treatment of “frozen shoulder” with
distension and glucocorticoid compared with glucocorticoid alone. A ran-
domised controlled trial. Scand J Rheum 1998, 27:425–430.

32 Andersen N, Sjobjerg J, Johannsen H, et al.: Frozen shoulder: arthroscopy
and manipulation under general anesthesia and early passive motion. J Shoul-
der Elbow Surg 1998, 7:218–222.

33 Bradley J: Arthroscopic treatment for frozen capsulitis. Op Tech Orthop
1991, 1:248–252.

34 Hsu S, Chan K: Arthroscopic distension in the management of frozen shoul-
der. Int Orthop 1991, 15:79–83.

35 Ogilvie-Harris D, Biggs D, Fitsialos J, et al.: The resistant frozen shoulder:
manipulation versus arthroscopic release. Clin Orthop Rel Res 1995, 319:
238–248.

36 Pollock R, Duralde X, Flatow E, et al.: The use of arthroscopy in treatment of
resistant frozen shoulder. Clin Orthop 1994, 304:30–36.

37 Segmuller H, Taylor D, Hogan C, et al.: Arthroscopic treatment of adhesive
capsulitis. J Shoulder Elbow Surg 1995, 4:403–404.

•
38 Hannafin J, Chiaia T: Adhesive capsulitis: a treatment approach. Clin Orthop

Rel Res 2000, 372, in press.
This comprehensive review outlines a treatment protocol based on stage-based
evaluation. Patients with stage 1 and 2 adhesive capsulitis benefit from intra-
articular corticosteroid injection and supervised physical therapy. In patients who
continue to have refractory motion loss with nonoperative treatment, arthroscopy,
synovectomy, and closed manipulation are indicated. Patients with late stage 2 and
stage 3 adhesive capsulitis require an arthroscopic release.

•
39 O’Kane J, Jackins S, Sidles J, et al.: Simple home program for frozen shoulder

to improve patient’s assessment of shoulder function and health status. J Am
Board Fam Prac 1999, 12:270–277.

In this case series, the investigators have shown that treatment consisting of edu-
cation regarding frozen shoulder and home stretching instructions can lead to im-
proved shoulder function and health status over time. Unfortunately, there was not
a control group of patients with whom to compare the outcome. The authors rec-
ommend such a program for new patients with frozen shoulder, reserving intensive
physical therapy, therapy modalities, injections, manipulations, and surgical re-
leases for refractory cases.

Frozen shoulder Hannafin and Strickland 275


