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Received: May 6% 2023 | You may get a clinical diagnosis of frozen shoulder, which is a painful and
Accepted: June 6% 2023 | debilitating illness. Classical clinical indications include painful restriction of
Published: July 3™ 2023 | shoulder motion due to persistent inflammation and proliferative fibrosis. Those

with diabetes are at increased risk for developing the condition and may need
surgical treatment more often. The practitioner managing diabetic frozen
shoulder must find a middle ground between increasing the patients range of
motion and alleviating discomfort and overtreating a disease that often resolves
on its own. Physiotherapy and intra-articular injections are the mainstays of
treatment, with hydro dilatation, anesthetic manipulation, and arthroscopic
capsular release as potential next steps. In this study, we propose a care plan
for treating patients with diabetic frozen shoulder based on a review of the
current literature and correlation with experience at our hospital. Decisions on
the patient's care should be made in collaboration with the patient, taking into

account co-morbidities, severity, and the condition's natural history
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INTRODUCTION

Frozen shoulder, or adhesive capsulitis, is a painful
and disabling condition that affects the shoulder joint.
It's easy to misdiagnose because of its telltale
symptoms: discomfort with abrupt movement and a
passivereduction of range of motion, especially in the
shoulder's external rotation. Treatment of FS may be
challenging; physicians frequently favor one or two
therapy approaches based on patient variables and the
severity of symptoms. To describe the data published
to date, this literature review seeks to address the
lack of current consensus in the treatment of diabetic
FS[1][2].

Between 3% and 5% of the population has FS,
however this number increases dramatically in
diabetic individuals (up to 30%), who also tend to
have more severe symptoms and be less responsive
to therapy. Patients in the middle years are more
likely to have this condition, and women are more
likely than males to be affected byit. Besides being a
result of injury, frozen shoulder is linked to conditions
including Dupuytren's contracture, Peyronie's disease,
and others that affect the connective tissue. Up to
11% of individuals having arthroscopy have suffered
postoperative FS, with hyperglycemia being a
Disabling pain is a common symptom reported by
patients, although the underlying cause is not always
apparent. Normal daily activities and abrupt motions
may also trigger pain. If the patient's arm is shaken or
dragged in any way, such as when the patient's kid
tugs on their arm, the patient commonly reports a
"sickening" pain. If you have this problem, you may
have trouble sleeping on your afflicted side[6][5].

Visual examination of a patient with FS frequently
reveals virtually nothing of note, other than any
scarring or other remnants of past surgical
intervention. Tenderness in the area of the anterior
shoulder joint is another symptom that patients may
experience along with worry or protectiveness over
the affected limb. Less external rotational mobility
characterizes the passive state. Since scapula-
thoracic motions may occasionally compensate and
hide the diagnosis, isolating glenohumeral external
rotation by retaining the scapula is essential. If
discomfort and decreased range of motion are
present, further investigation for rotator cuff
disease,impingement, and other soft tissue
abnormalities may be precluded[7][8].predictor for
this postoperative complication[31[4]

While the exact cause of FS is unknown, it is thought
that chronic inflammation has a role in the
development of proliferative fibrosis. On a
macroscopic level, this manifests as a general
thickening and congestion of the capsule, as well as
an inflammatory look, most notably inthe region of the
rotator interval, the coracohumeral ligament, and the
middle glenohumeral ligament. It has been seen
microscopically that the damaged capsule has a
greater number of fibroblasts, mast cells,
macrophages,and T cells than the unaffected capsule.
Increased levels of fibrotic growth factors,
inflammatory cytokines, and interleukins are all linked
to synovitis. Bunker found  myofibroblast
transformation, which is analogous to Dupuytren's
disease of the hand[9][10][11].

A quicker rate of glycosylation has been proposed to
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explain the greater prevalence of FS in people with
diabetes mellitus, as well as other soft tissue illnesses
including Dupuytren's disease. Increased levels of
HBA1Care linked to the emergence of FS in people with
diabetes. Diabetic synovial arthroscopic samples show
elevated endothelial growth factors compared to non-
diabetic FS and decreased inflammatory growth
factors such as ADAMTS-4, MMO-1, and notably M-
CSF. The latter may explain why the inflammatory
response is diminished withtime, which in turn makes
the illness more severe and protracted. Yet, other
research has shown no significant change in
inflammatory markers between diabetes and non-
diabetic people. It's important to remember that
arthroscopic biopsies only represent a small fraction of
the population with FS since they're only performed
on the most severe and intractable cases. The course
of FS is usually self-limiting, and it may be broken
down into three phases: the freezing phase, in which
pain and limited mobility are present, the frozen
phase, in which stiffness predominates, and the
thawing phase (symptoms resolve). In clinical
settings, the stiffness vs pain dichotomy proposed by
Hanchard et al. is more readily apparent. The normal
progression of idiopathic FS is not usually seen in
people with diabetes, and treatmentis often necessary
sooner rather than later[12][13]. Plain radiographs
may be helpful in ruling out alternative causes of
reduced passive and active range of motion, but
otherwise imaging is not helpful in making a diagnosis
of FS. Arthritis, a dislocated glenohumeral joint, and
even bone tumors are among them. While magnetic
resonance imaging (MRI) correlates with arthroscopic
findings and may help with the diagnosis of FS, it is
not often neededin the first examination until other
intra-articular sourcesof pain, such as cuff or chondral
disease, must be ruled out. Similarly, ultrasound
sonography is only necessary if other concurrent
shoulder diseases are suspected, although it might be
deceiving if pain and stiffness hinder a complete
examination[14].

METHODS

For this study, we searched PubMed for the phrases
"diabetes" and "diabetic" in conjunction with "frozen
shoulder" and "adhesive capsulitis," covering the
time period of the previous 25 years, to conduct a
systematic review of the English-language literature
on the topic. Procedures for the systematic review are
shown in Figure 1. Articles that were not written in
English, did not deal with the treatment of diabetic
frozen shoulder, dealt with outdated methods of care
(such as open capsular release), or were reviews were
not included in the analysis. After filtering for
duplicates, the search returned 150 publications.
Twenty-five main research publications providing
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outcomes for the treatment of diabetic frozen
shoulder were evaluated, and subsequent review
articles, non-diabetic studies, and other unrelated
articles were omitted. In Table 1 we provide the
findings from the comprehensive review. Frozen
shoulder is treated in a variety of ways, and it is
generally agreed that the condition is self-limiting.
Patients with diabetes (both type 1 and type 2) who
have frozen shoulder often see their range of motion
(ROM) return to normal on the unaffected side afteran
average of 9.7 years, regardless of whether they get
therapy[15]. It is important to keep this in mind while
interpreting the literature. Symptoms are managed
with the goal of identifying and treating the persistent
few[16][17].

Patients with diabetes in particular are prone to serious
illness, usually requiring surgical intervention at an
early stage. This means that in the case of diabetic
FS, it is not always necessary to try less invasive
measures before resorting to surgery.

The available literature on the treatment of diabetic
FS is summarized in Table 1, where it is clear that
there is no agreed-upon approach. Our systematic
review yielded many noteworthy concerns that are
easily identifiable (Table 1), underlining the
challenges experienced by doctors in treating this
severe and debilitating illness[18][19].
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A search in the PubMed database for
e “Diabetes adhesion capsulitis sticky
capsulitis”
e “Insulin-Resistant Capsulitis Adhesions”
e  “Glucose-induced shoulder frozenness”
e “Causes of diabetes in frozen shoulder”

!

Conclusions: 299

!

Eventually, after eliminating duplicates

!

Conclusions: 176

!

Creator peruses article titles and abstracts:
e Research That Is First-Hand
¢ Intervention for the purposes of
management or therapy (frozen shoulder)
e Show statistics about diabetic patients
e The Standard Method of Treatment

Excluded (n=139)
Table 1 contains a e Has nothing to do
summary and analysisof with frozen
21 publications. shoulder
e Diabetics: No
Observable
Consequences
e Evaluative
Writings
Little randomized control trials and little high-quality (RCTs). Improvements may be connected to the self-
data(level 2) exist for making management decisions limitingcharacter of diabetic FS, as shown by the RCTs
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listed in Table 1 that concentrate on non-operative
managementsand compare physiotherapy regimens or
steroid treatment. Nonetheless, the vast majority of
the summarized data highlight the advantages of
surgical intervention or hydrodilatation in diabetic
patients.

More intensive therapy seems to be warranted, given
thatdiabetic frozen shoulder is more severe and lasts
longer. The remaining study publications all extol the
virtues of the favored treatment technique, although
with databased on relatively tiny sample sizes. Despite
the lack ofagreement on the most effective treatment
for diabetic FS, there is agreement on how to gauge
success. Almost all of the publications included in
Table 1 provide measures of effectiveness, such as
outcome ratings, range of motion, and pain intensity.
Pain rating on a visual analog scale, the Oxford
Shoulder Score, the Constant Shoulder Score, and the
Disability Arm, Shoulder, and Hand Scores seem to be
the most common outcome assessments.There is a
clear need for more well-designed randomized trials
due to the wide variety of therapies examined, the
conflicting findings found in different articles, and the
small sample sizes reported therein. Hydrodilatation as
a non-surgical treatment option and hemoglobin Alc
(or its equivalent) levels as a measure of glucose
regulation should be included in this comparison of
operative and non-operative treatments.The existing
information makes it challenging for the doctor to
determine the best way to treat diabetic FS. The table
of findings from our systematic analysis provides an
overview of both non-surgical and surgery
treatment options for diabetic frozen shoulder, which
we summarize and connect to our unit's approach to
care below.For treating idiopathic FS, physiotherapy is
often the first line of defense because to its proven
efficacy in reducing symptoms and increasing
function. Several studies show advantages with
increased outcome ratings when PT is used to treat
diabetic FS. Diabetic individuals have shown
improvement over time instudies by Ekim et al. and
Dizgliin et al., with Diizgiin et al. showing no
significant difference to idiopathic FS. Two trials
reported a final follow-up at 12 weeks and 8 weeks,
respectively; the latter time point is unclear in the
original paper, although most instances of frozen
shoulder resolve with time. Nonetheless, poor glycemic
control has been linkedto an increased risk of FS in
diabetic patients, which may explain why these
individuals are more likely to need surgery.The results
of these studies need to be confirmed in future
research.Group physiotherapy sessions, passive
exercises,and mild pendular exercises that don't push
the patient too far above their pain threshold were
shown to have the best results. Physiotherapy is widely
recognized as an effective firstline of defense and as a
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complementary therapeutic modality, especially for
diabetes patients. Evidence suggests that oral anti-
inflammatory drugs may enhance results similarly to
intra-articular steroid injection whether used in
combination with other treatment approaches or
alone. Nevertheless, in diseases related to diabetes, it
is important to evaluate the potential for systemic
adverse effects from these drugs. Similarly, when
taken orally, corticosteroids might have negative
effects[20].
In idiopathic FS, intra-articular corticosteroid
injections are often used to alleviate symptoms and
hasten recovery. As compared to oral steroid
therapy, intra-articular injections have a quicker
onset and less systemic adverse effects. Diabetic
individuals receiving intraarticular corticosteroid
injections should be cautioned about the potential for
elevated blood glucose levels for up to 7 days after
the operation. Short-term pain alleviation and range
of motion may beenhanced by intra-articular steroid
injections, but these benefits are temporary.
Hydrodilatation is a procedure in which a significant
volume of normal saline is injected into thejoint after
a local anesthetic has been injected into the joint
using ultrasound guidance in order to extend the
capsular contractions. It is extensively used as an
alternative to surgical surgery, and there is evidence
to support its use in idiopathicfrozen shoulder. There
is evidence to show that diabetic individuals had a
greater risk of conversion to arthroscopic release
(20%) and recurrent hydrodilatation ( 50%) compared
to idiopathic patients, despite published findings
suggesting identical results to non-diabetic patients.
The first course of treatment for idiopathic FS at our
clinic consists of intra-articular steroid injection and
non-invasive physiotherapy. If the symptoms don't
improve, hydrodilatation is the next step, followed by
surgery if the stiffness is severe. With diabetic
patients, we explore surgicalintervention as an early
therapeutic option and have a lower threshold to
move to surgery than with hydrodilatation. Patients
with diabetes are more likely to eventually need
surgical intervention. In the treatment of idiopathic
FS, manipulation under anesthesia (MUA) has
demonstrated to produce excellent long-term
improvements in outcome ratings regardless of
symptom duration. Although Wang et al. found no
significant differences between diabetic and non-
diabetic individuals, Hamdan and Al-Essa found that
MUA was related with worse outcomes for diabetes
patients.
Recurrence of FS is more common in diabetic
individuals after MUA, necessitating a second surgery
(39%), and conversion to arthroscopic release (40%),
especially in patients with type 1
diabetes (40%). The ideal time for MUA treatment
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seemsto be between 7 and 10 months following the
beginning of symptoms.

Due to the high rate of complication (30-40%) and
the potential for iatrogenic fracture, as well as intra-
articular, labral, and rotator cuff damage during MUA,
our unit does not recommend MUA alone for the
treatment of FS in diabetic patients and instead
recommends arthroscopic capsular release followed by
manipulation.

Range of motion and symptoms in idiopathic FS have
been demonstrated to improve with arthroscopic
capsularrelease in the short term (2, 8, 16, 32 weeks)
and in thelong term (7 years). Although arthroscopic
release is less invasive than MUA, it is increasingly
being utilized to treatchronic cases and those at high
risk of recurrence, such as diabetic individuals.

There is little need for a second procedure after an
arthroscopic  release, and complications are
uncommon. Patients with diabetes fared no worse
than those without diabetes 7 months following
arthroscopic release and MUA, according to a research
by Bidwai et al. While Cho et al. found no difference in
outcomes at ultimate follow-up (48 months), they did
find worse results at 12 monthsin the diabetes group
after arthroscopic release.

Although arthroscopic release has been shown to
enhance outcome ratings, it has been shown to have
a smaller effect on diabetes patients and to result in
poorerrange of motion at final follow-up compared to
non- diabetic individuals in other trials. Moreover, pre-
operative intra-articular steroid injections may aid in
enhancing the success of arthroscopic release.

Despite the lack of agreement on the most effective
treatment for diabetic FS, there is agreement on how
to gauge success. Almost all of the publications
included in Table 1 provide measures of effectiveness,
such as outcome ratings, range of motion, and pain
intensity. Pain rating on a visual analog scale, the
Oxford Shoulder Score, the Constant Shoulder Score,
and the Disability Arm, Shoulder, and Hand Scores
seem to be the most common outcome assessments.
There is a clear need for more well-designed
randomizedtrials due to the wide variety of therapies
examined, the conflicting findings found in different
articles, and the small sample sizes reported therein.
Hydrodilatation as a non- surgical treatment option
and hemoglobin Alc (or its equivalent) levels as a
measure of glucose regulation should be included in
this comparison of operative and non-operative
treatments.

The existing information makes it challenging for the
doctor to determine the best way to treat diabetic FS.
The table of findings from our systematic analysis
provides an overview ofboth non-surgical and surgery
treatment options for diabetic frozen shoulder, which
we summarize and connect to our unit's approach to
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care below.

RESULTS

For treating idiopathic FS, physiotherapy is often the
first lineof defense because to its proven efficacy in
reducing symptoms and increasing function. Several
studies show advantages with increased outcome
ratings when PT is used to treat diabetic FS. Diabetic
individuals have shown improvement over time in
studies by Ekim et al. and Diizgiin et al., with Diizgiin
et al. showing no significant difference to idiopathic
FS. Two trials reported a final follow-up at 12 weeks
and 8 weeks, respectively; the latter time point is
unclear in the original paper, although most instances
of frozen shoulder resolve with time. Nonetheless,
poor glycemic control has been linked to an increased
risk of FS in diabetic patients, which may explain why
these individuals are more likely to need surgery. The
results of these studies need to be confirmed in
future research.

Group physiotherapy sessions, passive exercises, and
mild pendular exercises that don't push the patient
too far above their pain threshold were shown to
have the best results. Physiotherapy is widely
recognized as an effective first line ofdefense and as
a complementary therapeutic modality, especially for
diabetes patients.

Evidence suggests that oral anti-inflammatory drugs
mayenhance results similarly to intra-articular steroid
injection whether used in combination with other
treatment approaches or alone. Nevertheless, in
diseases related to diabetes, it is important to
evaluate the potential for systemic adverse effects
from these drugs. Similarly, when taken orally,
corticosteroids might have negative effects.

In idiopathic FS, intra-articular corticosteroid
injections are often used to alleviate symptoms and
hasten recovery. As compared to oral steroid
therapy, intra-articular injections have a quicker
onset and less systemic adverse effects. Diabetic
individuals receiving intraarticular corticosteroid
injections should be cautioned about the potential for
elevated blood glucose levels for up to 7 days after
the operation. Short-term pain alleviation and range
of motion may beenhanced by intra-articular steroid
injections, but these benefits are temporary
Hydrodilatation is a procedure in which a significant
volume of normal saline is injected into the jointafter
a local anesthetic has been injected into the joint
using ultrasound guidance in order to extend the
capsular contractions. It is extensively used as an
alternative to surgical surgery, and there is evidence
to support its use in idiopathic frozen shoulder. There
is evidence to show that diabetic individuals had a
greater risk of conversion to arthroscopic release
(20%) and recurrent hydrodilatation( 50%) compared
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to idiopathic patients, despite published findings
suggesting identical results to non-diabetic patients
The first course of treatment for idiopathic FS atour
clinic consists of intra-articular steroid injection and
non-invasive physiotherapy. If the symptoms don't
improve, hydrodilatation is the next step, followed by
surgery if the stiffness is severe. With diabetic
patients, we explore surgical intervention as an early
therapeutic option and have a lower threshold to
move to surgery than with hydrodilatation. Patients
with diabetes are more likely to eventually need
surgical intervention. In the treatment of idiopathic FS,
manipulation  under  anesthesia (MUA)  has
demonstrated to produce excellent long-term
improvements in outcome ratings regardless of
symptom duration. Although Wang et al. found no
significant differences between diabetic and non-
diabetic individuals, Hamdan and Al-Essa found that
MUA was related with worse outcomes for diabetes
patients.

Recurrence of FS is more common in diabetic
individuals after MUA, necessitating a second surgery
(39%), and conversion to arthroscopic release (40%),
especially in patients with type 1 diabetes (40%). The
ideal time for MUA treatment seems to be between 7
and 10 months following the beginning of symptoms
Due to the high rateof complication (30-40%) and the
potential for iatrogenic fracture, as well as intra-
articular, labral, and rotator cuffdamage during MUA,
our unit does not recommend MUA alone for the
treatment of FS in diabetic patients and instead
recommends arthroscopic capsular release followed by
manipulation.Range of motion and symptoms in
idiopathic FS have been demonstrated to improve with
arthroscopic capsular release in the short term (2, 8,
16,

32 weeks) and in the long term (7 vyears).
Although arthroscopic release is less invasive than
MUA, it isincreasingly being utilized to treat chronic
cases and thoseat high risk of recurrence, such as
diabetic individuals. There is little need for a
second procedure after anarthroscopic release, and
complications are uncommon. Patients with diabetes
fared no worse than those withoutdiabetes 7 months
following arthroscopic release andMUA, according to
a research by Bidwai et al. While Choet al. found no
difference in outcomes at ultimate follow- up (48
months), they did find worse results at 12 monthsin
the diabetes group after arthroscopic release.
Although arthroscopic release has been shown to
enhance outcome ratings, it has been shown to have
asmaller effect on diabetes patients and to result in
poorerrange of motion at final follow-up compared
to non- diabetic individuals in other trials.
Moreover, pre- operative intra-articular steroid
injections may aid in enhancing the success of

World Bulletin of Public Health (WBPH)
Available Online at: https://www.scholarexpress.net

arthroscopic release.

CONCLUSION

Maintaining the patient's range of motion and relieving
their discomfort are two of the biggest challenges
in treating diabetic frozen shoulder, despite the fact
that the illness is self-limiting. Frozen shoulder is more
common in those with diabetes and tends to be more
severe and difficultto treat in those who already have
it. While considering treatment options, physiotherapy
should always be the first one recommended.

There is no agreement on the optimal course of
therapy, although taking into account the condition's
natural history is essential before settling on one.

Eventually, the treatment method will be determined
by the patient's comorbidities, the severity of their
condition, and their input.

In our clinic, we often treat diabetic patients with

frozen shoulder with intra-articular steroid injections
and physical therapy if they appear in the early
stages, and with surgical release if they show later
with significant stiffness or fail conservative methods.

The literature mainly supports this management
approach; however, further well-designed
randomized control studies are needed to compare
surgery and non-operative approachesand explore the
impact of diabetes control.
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Grand, France) 49.4 (2003): 635-639.

Study Techniques | Degree | Full-record | Management Evaluation of | Implications for Diabetic
by Year of Proof | patients Results Frozen Shoulder Treatment
2015 Medical | 5 35 (14 | Capsulotomy (also known | CD-ROM, When administered before
Research diabetic) as arthroscopic capsular | Bruin to surgery, steroids reduce
release) with or without a discomfort both during and
steroid injection before after the procedure.
surgery.
Repeated Case | 5 50 Incision and release of the | Formats: Once the interventions were
Studies from 2015 articular capsule CSS, ROM implemented, the outcomes
significantly improved. All
diabetics in the lower
improvement group
Analysis of prior | 4 39 (18 | Incision and release of the | VAS, Range | There were no significant
research from 2016 diabetic) articular capsule of Motion, | differences in the end
UCLA., follow-up (48 months),
American however the DM group had
Shoulder and | worse results at 12 months.
Elbow Score
2016 RCT 3 We have 41 | A comparison of | SPADI, VAS | After 4 and 12 weeks, both
diabetics in | traditional physiotherapy | and CSS types of physiotherapy
our midst. (n = 23) and continuous increased  results.  but
both of which included was deemed to be more
electrotherapy effective.
No-control 3 53 (18 | Capsular release and MUA | ROM, OSS After 6-12 months, there
prospective diabetic) via an arthroscopy was a significant
research conducted improvement in ROM and
in 2016 OSS, and there were no
problems, further surgeries,
or recurrences. There's no
distinction between
diabetics and non-diabetics.
2017 Preliminary | 3 52 (all | Shockwave treatment used | VAS, CSS | Outcome measures
Study without a diabetic) externally to the body | and DASH improved with once-weekly
Control Group (ESWT) EWST for 3 weeks,
however there was no
comparison group.
2017 Predictive | 3 729 (123 | Constant and primary use | OSS, ROM Type 1 diabetics are twice
Analysis repeat) MUA as likely to need a repeat
MUA than the general
population FS (60% vs.
23%), however there is no
such difference with type 2
diabetics (0% vs. 0%).
Recurrent MUA has a low
risk of complications
(0.2%).
Instances from | 5 119 Hydrodilatation DASH, OSS | Lack of  statistically
2017 significant improvement in
symptoms compared to
non-diabetics
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