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Abstract

Diabetes mellitus can be associated with a variety of musculoskeletal
conditions. These conditions mostly occur in longstanding and poorly
controlled diabetes and are the result of progressive alterations in tis-
sues. Timely recognition of these conditions is of paramount clinical
importance as diabetes control helps in preventing progressive de-
formity and disability, pain control, and maintaining reasonable qual-
ity of life. In addition, some of these conditions can be addressed with
available treatment modalities. We present a 43-year-old female with
a longstanding history of type 1 diabetes mellitus admitted for dia-
betic ketoacidosis. She had a significant prior history of musculoskel-
etal conditions. Physical examination findings of her hands revealed
thick and tight skin, sclerodactyly, and “prayer sign”. Appropriate
workup to rule out systemic and limited sclerosis was performed and
was negative.
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Introduction

Diabetes mellitus (DM) can be associated with a variety of
musculoskeletal conditions. These conditions most often oc-
cur in longstanding diabetics, particularly in patients with
poor glycemic control. Progressive alterations in connective
tissue due to glycosylation of proteins, microvasculature and
peripheral nerve damage, along with collagen deposition in the
skin and periarticular structures are the most likely explana-
tions for the pathogenesis of musculoskeletal manifestations
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in DM [1]. Although these conditions are encountered in the
general population, the frequency is higher in diabetic pa-
tients, particularly those with prolonged history of DM [2]. It
is of paramount importance that clinicians be vigilant about
recognizing these conditions during routine care for diabetic
patients. Evidence indicates that diabetes control helps in pre-
venting progressive deformity and disability, pain control, and
maintaining reasonable quality of life in diabetic patients. In
addition, certain treatment modalities are available for some
of these conditions.

We present a 43-year-old female with a history of type
1 DM since age 4 who was admitted for diabetic ketoacido-
sis. She had significant prior history of musculoskeletal con-
ditions. On physical examination, the skin of the palmar and
dorsal aspect of both of her hands was found to be thick and
tight, limiting the mobility of her hand joints. In addition, she
had sclerodactyly of bilateral fingers, and “prayer sign” was
evident. She stated that these findings had evolved over the
course of the last several years affecting her daily activities.
Appropriate workup to rule out systemic and limited sclerosis
was performed and showed negative results. This case illus-
trates that longstanding DM can be associated with a variety of
musculoskeletal findings including those mimicking systemic
or limited sclerosis.

Case Report

A 43-year-old Hispanic female with history of type 1 DM
since age 4 presented with nausea and vomiting. In the morn-
ing of the admission day, she experienced fatigue, dry mouth,
and loss of appetite. Because of her anorexia and poor oral
intake, she turned off her insulin pump. Later in the day, her
condition deteriorated, and she developed nausea and vomited
several times. Fingerstick glucose 1 h before calling the emer-
gency medical services was above 300 mg/dL (normal range
70 - 110 mg/dL). As said, she was diagnosed with type 1 DM
at age 4 and had since been on different insulin products and
regimens. After failing several regimens, she started using an
insulin pump 4 years prior and regularly followed with her
endocrinologist. Her other medical conditions included pe-
ripheral neuropathy and osteoarthritis of bilateral hand joints.
Also, she had a left shoulder surgery for limited mobility 3
years prior, surgery for bilateral carpal tunnel syndrome 2.5
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Figure 1. (a, b) Hands with thick and tight skin, sclerodactyly, and “prayer sign”.

years prior, and corticosteroid injections in right second meta-
carpophalangeal and left third metacarpophalangeal joints for
trigger fingers 5 months prior. Beside the insulin pump, she
was taking aspirin 81 mg daily and pregabalin 150 mg three
times every day. She was not taking any herbal remedies. She
used to smoke 5 - 10 cigarettes daily for about 10 years but
stopped 2 years prior. She drank occasionally, but denied any
recreational drug use.

Physical examination revealed a well-developed, well-
nourished overweight female in no acute distress with nor-
mal vital signs. Head and neck examination showed dry oral
mucous membranes. Heart, lung and abdominal examinations
were unremarkable. Neurologically, she was alert, awake and
oriented with no focal deficits except decreased sensation to
pinprick on her feet and lower legs. Upper extremities indi-
cated prominent distal interphalangeal joints (Herberden’s
nodes) bilaterally. Skin of palmar and dorsal aspect of both
hands showed significant thickness and tightness as well as
sclerodactyly and “prayer sign” (Fig. 1a, b). The range of mo-
tion of her hand joints was limited due to tight skin bilaterally.
No ulcerations of fingertips, focal tenderness or nail pitting
were present. Pulses were intact on both sides. No rashes were
observed. Moreover, she denied Raynaud’s phenomenon.

Laboratory workup indicated hyperglycemia of 399 mg/
dL, hyperkalemia of 5.7 mEq/L (reference range of 3.5 - 5.1
mEq/L), anion gap of 25 mEq/L (reference range of 8 - 12
mEq/L), beta-hydroxybutyrate level of 6.53 mmol/L (reference
range of 0.02 - 0.27 mmol/L), and arterial blood pH of 7.23
(reference range of 7.35 - 7.45). Urine analysis was significant

Table 1. Connective Tissue Disease Panel

for glycosuria and ketonuria. She was admitted to the medi-
cal intensive care unit (ICU) for the management of diabetic
ketoacidosis (DKA), and treatment with intravenous fluid and
insulin infusion was initiated. The following day the anion gap
closed and her clinical status improved. She tolerated oral diet
and was started on neutral protamine Hagedorn (NPH) insulin.
She was transferred to the regular floor for continuity of care.
Given her prior history of musculoskeletal conditions and
significant physical examination findings of her hands, she was
evaluated by a rheumatologist and physical examination find-
ings were confirmed. The patient stated that those findings had
evolved over the course of last several years. She was never
diagnosed with connective tissue diseases and had no fam-
ily history of such. X-rays of her hands were performed and
indicated arthritic changes involving the distal interphalan-
geal joints with the prominence of soft tissues. Mild arthritic
changes of the bilateral radiocarpal joint were observed. No
erosive changes were seen. The overall picture was consistent
with osteoarthritis. Erythrocyte sedimentation (ESR) and C-
reactive protein (CRP) levels were within the reference ranges.
Connective tissue disease panel was negative (Table 1).
Results were discussed with the patient, and she was told
that her prior history of musculoskeletal conditions and signifi-
cant physical examination findings of her hands were explain-
able by her longstanding history of DM. She was also told that,
to date, no standardized treatment for her hand findings ex-
isted, and only symptom-based treatment could be offered. She
was advised that meticulous management of her blood sugar
levels might help delay the progression of these conditions.

Test RF Anti-CCP ANA Anti-ds-DNA Anti-SCL70 Anti-centromere
Reference range Negative Negative Negative <41U/mL <1.0AI <1.0AI
Results Negative Negative Negative <4 1U/mL <1.0AI <1.0 Al
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Her insulin pump was adjusted, and she was told to follow up
with her endocrinologist.

Discussion

DM can be associated with a variety of musculoskeletal mani-
festations that can affect the hands, shoulders, feet, spine and
muscles. Commonly encountered conditions include diabetic
cheiroarthropathy (limited joint mobility), flexor tenosynovi-
tis (trigger finger), Dupuytren contractures, diabetic sclero-
dactyly, carpal tunnel syndrome, adhesive capsulitis (frozen
shoulder), calcific periarthritis, reflex sympathetic dystrophy,
Charcot (neuropathic) arthropathy, diabetic muscle infarc-
tion and diffuse idiopathic skeletal hyperostosis (DISH) [1].
The frequency of these conditions is higher in patients with
a longtime history of DM and, in particular, those with poor
glycemic control [2]. Our patient had a prolonged history of
DM since age 4. She experienced a significant prior history of
musculoskeletal conditions including left shoulder surgery for
limited mobility due to frozen shoulder, surgery for bilateral
carpal tunnel syndrome, and corticosteroid injections in right
second metacarpophalangeal and left third metacarpophalan-
geal joints for trigger fingers. These were most likely second-
ary to her longtime history of diabetes.

In the majority of patients, a comprehensive history and
physical examination will discern these conditions and imag-
ing techniques such as magnetic resonance imaging (MRI)
may be utilized as an adjunct for ascertaining diagnosis in am-
biguous scenarios. The advent of sonography in the diagnosis
and management of musculoskeletal diseases, including those
seen in patients with diabetes, has emerged as a useful mo-
dality for detection of various musculoskeletal conditions [3].
The merits of sonography in these circumstances are real time
availability, lack of radiation exposure, and cost-effectiveness.
The main limitation of sonography is the lack of effectiveness
in the detection of osseous lesions. The physical findings in our
patient were consistent with skin tightening, thickening of pal-
mar and dorsal aspects of her hands, sclerodactyly and “prayer
sign”. The mobility of the small joints of her hands was very
limited. These findings were so apparent that the utility of any
imaging modalities for obtaining further details was precluded.

From the pathophysiologic perspective, the combination
of diabetes-induced vascular and neurological changes, as well
as alteration in the milieu of connective tissue, are the possible
mechanisms behind the musculoskeletal complications of DM.
Progressive changes in connective tissue due to glycosylation
of proteins, microvasculature injury, and peripheral nerve
damage, and collagen depositions in the skin and periarticular
structures are the most likely explanations for the pathogen-
esis of musculoskeletal manifestations in DM [1]. Strikingly,
the histopathological picture of diabetes-induced musculo-
skeletal findings, in particular, those concerning the hands, is
very similar to scleroderma [4]. Microscopic examination of
diabetes-induced hand findings indicates thick dermis, an in-
crement in cross-linked collagen in the reticular dermis, and
small amounts of mucin [5]. Similarly in scleroderma, there is
thickening of the dermis and excessive production of fibrillar
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collagen along with changes in the architecture of connective
tissue components [6]. This illustrates resemblance of the two
distinct clinical entities at the histological level.

Diabetic sclerodactyly, which is also known as pseudo-
scleroderma diabeticorum, can clinically imitate scleroderma.
The initial step in the differentiation of diabetic sclerodactyly
from scleroderma is to obtain a proper history and physical ex-
amination. Diabetic sclerodactyly shows significant skin thick-
ening, and in its severe form may impair the mobility of joints,
which is also seen in scleroderma. Nevertheless, typical taper-
ing, ulceration of fingertips, calcinosis and dystrophy with ne-
crosis of fingernails are never seen in diabetic sclerodactyly.
Moreover, Raynaud’s phenomenon may be seen in sclero-
derma but almost never in diabetic sclerodactyly. Raynaud’s
phenomenon can be noted in more than 90% of patients with
scleroderma [7]. Nevertheless, 4% of the general population
may report this entity as an isolated phenomenon [8]. Capilla-
roscopy is the objective examination method that might assist
with differentiation of scleroderma from diabetic sclerodactyly
[9]. This modality would not indicate any pathologic findings
in a patient with diabetic sclerodactyly but would be seen in
scleroderma [9]. Our patient denied a history of Raynaud’s
phenomenon. Moreover, physical examination did not indicate
any fingertip ulceration, necrosis or nail dystrophy. We did not
perform capillaroscopy.

The next step is to look for the presence of antinuclear an-
tibodies (ANA). These antibodies are directed against nuclear
antigens. ANA is reportedly seen in around 85% of patients
with scleroderma [10]. However, 5% of healthy individuals are
reportedly positive for this antibody, which is usually in low ti-
ters [11]. There are different subtypes of ANA, and those con-
cerning scleroderma are anti-Scl-70 and anti-centromere anti-
bodies. Connective tissue disease panel including anti-Scl-70
and anti-centromere antibodies was reported as negative. Ab-
sence of Raynaud’s phenomena, lack of digital ulceration and
necrosis, as well as the negativity of connective tissue disease
panel, effectively excluded scleroderma in our patient.

Musculoskeletal and skin conditions associated with DM
do not increase the risk of overall mortality but are indeed as-
sociated with progressive deformity, disability, pain, and over-
all poor quality of life [2]. It is of paramount importance that
clinicians be familiar with these conditions and look for them
as part of the general care of diabetic patients. Disease control
and available treatment options, including surgery in certain
scenarios, can be offered on an as needed basis.

Conclusion

A variety of musculoskeletal and skin conditions can be seen
in patients with DM. These conditions mostly occur in patients
with longstanding and poorly controlled diabetes. The combi-
nation of diabetes-induced vascular and neurological damage
and alteration in the milieu of connective tissue is the possible
mechanism behind the musculoskeletal complications of DM.
It is of paramount importance that clinicians be vigilant about
these conditions as part of their routine care of diabetics. Dia-
betes control helps in preventing progressive deformity and
disability, pain control, and maintaining overall quality of life
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in diabetic patients. Certain treatment modalities are available
for some of these conditions, which may be offered as needed.
These conditions do not affect the mortality in diabetes pa-
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