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Despite an abundance of information about frozen shoulders, larger prospective studies on the outcomes
of intervention are limited. The purpose of our study was to assess the functional and clinical outcomes
with a further aim to analyse the independent effects of diabetes and BMI.

A prospective cohort study of all 210 primary frozen shoulders over a 12 — month period was analysed.
The Oxford Shoulder score was used to assess functional outcomes before and after interventions. Further

Keywords: demographic data was collected. The effect of interventions including steroid injections, arthroscopic
Frozen shoulder release and manipulation was analysed.

g;tgstrg:s 54% patients responded to intra-articular steroid injections. Patients with recalcitrant symptoms (46%)
Obesity had an arthroscopic release. Failure of initial injection therapy was higher in diabetes [70%] than non-

diabetes [44%] patients. After surgery, the Oxford shoulder score improved from a mean of 41.6 to 27.2 at
3 months [p < 0.05]. 85% of patients had satisfactory resolution of symptoms with external rotation
improving from a mean of 10.5° to 61.3 ° [p < 0.05]. There was no statistical significance in outcomes of
patients with BMI of >_30 and <30.

Understanding the outcomes of surgical intervention is important in counselling patients with frozen
shoulder. We found that patients with diabetes had higher failure rates of conservative management and
increasing needs for multiple surgery but complete resolution of symptoms can still be achieved and that
BMI status in isolation was not a predictor of poorer outcome.

© 2018

1. Introduction

Frozen shoulder is a disabling and painful condition that is
commonly managed in the primary care setting. Frozen shoulder
has a protracted natural history that usually ends in resolution.!

The consensus definition from the American Shoulder and
Elbow Surgeons Society (ASES) is that frozen shoulder “is a
condition characterised by functional restriction of both active and
passive shoulder motion for which radiographs of the glenohum-
eral joint are essentially unremarkable except for the possible
presence of osteopenia or calcific tendonitis”.?

Adhesive capsulitis is characterised by gradual increase in
stiffness and pain. This self-limiting disorder has three stages with

* Corresponding author at: Department of Trauma and Orthopaedics Royal Derby
Hospital, UBToxeter New Road, Derby, DE22 3NE, UK.
E-mail address: francisco.barbosa@nuh.nhs.uk (F. Barbosa).

https://doi.org/10.1016/j.jcot.2018.02.015
0976-5662/© 2018

the mean duration of 30 months for untreated cases with some
subsequent restricting of movement of the shoulder'>*,

The incidence of frozen shoulder is only <2%. The exact
aetiology of frozen shoulder is not known.* Type IIl collagen,
fibroblasts and myofibroblasts have been demonstrated in the
capsule of a frozen shoulder, similar to the histology of Dupuytren’s
disease.’ It has been suggested that vascular endothelial growth
factor (VEGF) may have a role in neovascularisation (Fig 1)
associated with frozen shoulder.®

Forms of treatment include conservative (i.e. steroid injection,
physiotherapy) and operative (i.e. distension arthrography, ma-
nipulation under anaesthesia and arthroscopic release)'>~'5. When
conservative management has failed arthroscopic release and MUA
provides effective benefit.'’~'°

Inferior outcomes have been reported in diabetics,'”?° though
also there has been reports that show no difference between the
two groups.?!??

Despite an abundance of information about frozen shoulders,
larger prospective studies on the outcomes of intervention are
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Fig. 1. Arthroscopic picture of 62 year old male with frozen shoulder showing
neovascularization.

limited. There are no studies looking at the effect of obesity and
frozen shoulder to the best of our knowledge.

The purpose of our study was to assess the functional and
clinical outcomes with a further aim to analyse the independent
effect of diabetes and BMI

2. Materials and methods

We conducted a prospective study on the outcome of treatment
of primary frozen shoulder in a cohort of 210 consecutive patients.
Institutional approval was obtained prior to the review of surgical
logs at Royal Derby Hospital Trauma & Orthopaedics Department.
Only patients with idiopathic frozen shoulder were recruited from
4 specialist upper limb clinics. Patients were included in the study
if they had a painful shoulder with global restriction of active and
passive movements and a normal rotator cuff and a normal x-ray.
All patients underwent a trial of non-operative treatment
including steroid injection, physiotherapy and home exercises
for at least six months prior to surgery. Exclusion criteria included
presence of other pathology (i.e. rheumatological disorders,
neurological disorders, disorders of the cervical spine), secondary
frozen shoulder (shoulder stiffness with cuff disease, fracture,
calcific tendonitis) and stiffness post injury or post rotator cuff
disease.

2.1. Clinical evaluation

Each subject completed a comprehensive questionnaire (Ox-
ford Shoulder Score-0OSS) that included items regarding current
pain and functional level before and after any interventions.

2.2. Interventions

All patients had initial conservative management- glenohum-
eral intra-articular injection of Triamcinolone 40 mg and 10mls
0.5% Bupivacaine was given and all patients had supervised
physiotherapy post injection.

Those that had recalcitrant symptoms went on to have
arthroscopic release as a day case surgery under general
anaesthesia. Surgical release was standardised to include the

release of anterior capsule, rotator interval, coracohumeral
ligament and thickened MGHL (Fig 2) and all patients had
supervised physiotherapy started immediately after surgery.

2.3. Statistical analysis

Statistical analysis was performed using the Mann-Whitney U
test. The mean and standard deviations (SD) were calculated for
variables in both groups and compared. A p-value of <0.05 was
considered statistically significant.

3. Results

Our cohort was made of 130 females and 80 males with a mean
age of 55 (range, 33-77). The median duration of symptoms prior
to first clinic appointment was 11 months (range, 3-24 months).
22% (n =46 patients) had diabetes and 37% (n=78 patients) had
BMI >_30 (obese). Prior to the first visit 63.8% (n=132) had
physiotherapy and 63% (n=132) had at least one cortisone
injection. The correct diagnosis had been made in 30% of patients,
no diagnosis given in 40% and the incorrect diagnosis given in the
remaining 30%.

53.8% (n=113) of patients responded well to conservative
measures (i.e. steroid injection and physiotherapy). Patients with
recalcitrant symptoms [n=97] had an arthroscopic release.

Out of the patients with BMI >30 (n = 78), 37 were successfully
treated with non-operative intervention, leaving 41 patients to
undergo arthroscopic capsular release. Failure of initial treatment
(injection therapy and physiotherapy) was higher in the diabetic
group 70% (n=32) than non-diabetic 44% (n=72) patients
(p <0.05). Furthermore 25% (n=8) of patients with diabetes
who underwent surgery needed further surgical intervention
compared to 10% in non-diabetics, (i.e. steroid injection or
arthroscopic release) (p < 0.05)

The post-operative improvement at 3 months in the 0SS
improved from 17.9 to 33 and in the range of movement, i.e. ER,

Fig. 2. Arthroscopic picture of release of anterior capsule.
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Fig. 3. Pre-operative and post-operative OSS and ER (p < 0.01).

from 10.5 to 61.3° (Fig. 3). 85% (n = 82) of patients had satisfactory
resolution of symptoms. The minimum follow-up was 12 months.

Final functional results for the ninety-seven subjects with
complete preoperative and postoperative clinical data were
compared between diabetics and non-diabetics (Table 1).

Final functional results for the ninety-seven subjects with
complete preoperative and postoperative clinical data were
compared between obese (BMI >30) and non-obese (Table 2).

Significant improvement of range of movement at 3 months are
seen in all groups, though at further follow-up a progressive loss of
external rotation is noted in all patients undergoing arthroscopic
capsular release.

4. Discussion

These results confirm that the efficacy of intraarticular
cortisone is less effective in patients with diabetes. Both diabetic
and non-diabetic patients undergoing arthroscopic release had
good outcomes but the initial greater post-operative improvement
in those without diabetes confirms the findings in other
studies.!”?? Suggestions have been made that the outcome after
manipulation under anaesthesia is similar in both groups.?!

An association between frozen shoulder and diabetes [DM] has
been well described. The reported incidence of frozen shoulder in
Type I DM is up to 10% and up to 29% in Type Il DM. Although the
duration of diabetes has been correlated with frozen shoulder, a
definite association with glycosylated hemoglobin Alc (HbA1lc)
levels has not been proven.” Frozen shoulder is common in type 2
diabetes, as are other musculoskeletal disorders of the upper limb
with abnormal collagen deposition such as cheiroarthropathy and
Dupuytren’s disease.® The advanced glycation end products
formed in diabetes have been implicated in abnormal collagen
cross-linking, leading to fibrosis.>!° All these studies attempt to
provide reasoning for the delay in response to treatment in diabetic
patients. The cause of frozen shoulder in diabetes may be
multifactorial.!"!?

Obesity represents a major public health problem and carries
with it the risk of developing significant medical problems. The
global burden of obesity is rising at an alarming rate. The World

Table 1
DM and non-DM group mean scores differences after surgery.

Mean Oxford Shoulder Score Differences (OSS)

Preop 3 mths 6 mths 12 mths
DM 19 26.6 30.9 334
(n=46)
Non-DM 17.5 344 28.9 30
(n=51)
p-value - <0.01 <0.01 0.603
Mean External Rotation Diffreences (ER)
Preop 3 mths 6 mths 12 mths
DM (n=46) 3.9 58.7 25.8 29.7
Non-DM (n=51) 14.5 62.8 50.6 483
p-value - 0.509 0.017 0.8

Table 2
Obese and non-obese group mean scores differences after surgery.

Mean Oxford Shoulder Score (0SS)

Preop 3 mths 6 mths 12 mths
Obese (n=41) 17.9 29.5 20.3 32.7
Non-obese (n=56) 18.2 35.6 309 377
p-value - 0.036 0.582 0.810
Mean External Rotation (ER)

Preop 3 mths 6 mths 12 mths
Obese (n=41) 17.5 60.7 43.5 30
Non-obese (n=56) 84 60.9 377 34.6
p-value - 0.904 0.771 0.459

Health Organization estimates that more than one billion people
are overweight and of these, 300 million are obese. ?*> Obesity is
associated with a range of disabling musculoskeletal conditions in
adults. As the prevalence of obesity increases, the societal burden
of these chronic musculoskeletal conditions, in terms of disability,
health-related quality of life, and health-care costs, also increases.
No studies to date have shown an association between frozen
shoulder and obesity, though due to high incidence of obesity it is
not unexpected that we will continue to treat a large number of
obese patients with frozen shoulder. Our study shows that BMI in
isolation is not a predictor of surgical success.

Adhesive capsulitis has a protracted natural history, most
patients having symptoms up to three years. The purpose of
treatment is to relieve pain and hasten recovery. Reporting early
postoperative results give a more accurate postoperative outcome.
Up to 40% of patients with untreated frozen shoulder have
persistent symptoms at mean follow-up of 4.4 years.?*

A survey done in the UK that included 303 health care
professionals showed that 50% of them would prefer surgery
during the resolution phase. However, 57% of responders were
physiotherapists, and some did not consider surgery at all. Reasons
for this included lack of resources and the belief that symptoms
would resolve over time.?®

The objective of surgery is to hasten recovery i.e. reduce the
duration of symptoms and our study shows that early improve-
ment of symptoms is provided in all groups.

In conclusion, understanding the outcomes of frozen shoulder
management is important in counselling patients with this
condition. Although frozen shoulder has protracted natural history,
resolution of symptoms is achieved. We found that patients with
diabetes responded less well to conservative management and
arthroscopic release. These patients may require further measures
for symptom resolution, but complete resolution of symptoms is
still achieved. BMI in isolation is not a predictor of surgical success.
Progressive loss of external rotation was seen at follow-up in all
treatment groups.
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