Juvenile Dermatomyositis

PEDIATRIC RADIOLOGICAL CASE

Abdelfatah Fatah, BS; Richard B. Towbin, MD; Carrie M. Schaefer, MD; Alexander J. Towbin, MD

Abstract

Juvenile dermatomyositis is a rare autoimmune inflammatory myopathy characterized by progressive proximal muscle
weakness and distinctive skin manifestations. Imaging, particularly MRI, plays a crucial role in diagnosis and monitoring,
detecting muscle edema, inflammation, and chronic atrophy. Calcinosis is a common complication, particularly in children, and
serves as a marker of disease progression. Treatment primarily involves glucocorticoids, with immunosuppressive agents used
to minimize long-term steroid exposure. While remission is achievable, ongoing management is necessary to prevent relapses

and complications.

Keywords: musculoskeletal, myositis, skin, chronic, cause unknown

Case Summary

A child with long-standing undertreated
dermatomyositis was imaged to assess soft
tissue complications.

Imaging Findings

Radiographs (Figure 1) of the upper
and lower extremity and CT of the pelvis
(Figure 2) show extensive subcutaneous
soft tissue calcifications (arrows). MRI
at the level of the acetabulum and
lower extremity showing calcification and
muscle involvement. (Figure 3)

Diagnosis

Dermatomyositis.

The clinical differential diagnosis
includes various types of myopathies,
including mitochondrial myopathies,
infectious and inflammatory myopathies,
autoimmune necrotic myopathies plus
Duchenne or Becker muscular dystro-
phy, systemic lupus erythematosus, and

juvenile idiopathic arthritis. Polymyositis,
systemic sclerosis, and mixed connective
tissue disease may have similar imag-

ing profiles.

Discussion

Dermatomyositis is a rare autoim-
mune inflammatory muscle disorder of
unknown cause that primarily affects
skeletal muscle and skin. The incidence
is estimated at 9.63 per million adults
and 1.9-4.1 per million children.””> When
dermatomyositis occurs in children, it is
referred to as juvenile dermatomyositis.
The juvenile form has distinct clinical and
laboratory findings compared with the
adult form. Characteristic features include
progressive muscle weakness and skin
rashes, often accompanied by systemic
symptoms such as anorexia, pain, fever,
irritability, and general deterioration.®
Compared with adult-onset disease,
juvenile dermatomyositis is associated
with a lower malignancy risk and a more
consistent response to therapy.
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Juvenile dermatomyositis is classified
as an inflammatory myopathy, a group
of uncommon conditions characterized
by chronic muscle inflammation and
weakness.' While myopathy is a broad
term encompassing various muscle
disorders, juvenile dermatomyositis can
be distinguished through a combination
of clinical symptoms, laboratory findings,
histopathologic evaluation, and imaging.

Juvenile dermatomyositis typically
presents in children 5-14 years of age
with a subacute onset of muscle weakness,
primarily affecting proximal muscles
symmetrically, like adult dermatomyosi-
tis. Routine activities such as brushing
teeth, climbing stairs, lifting objects, and
dressing become progressively difficult.

While distal muscle weakness, pain, and
stiffness are rare in adults, they occur
more frequently in children, making it
more challenging to distinguish juvenile
dermatomyositis from juvenile idiopathic
arthritis.* Dysphagia or dysphonia is
reported in 18-20% of patients.’ On
examination, proximal muscle weakness
is the most prominent finding, while
muscle tenderness is typically mild, and
distal strength remains preserved unless
the disease is severe and longstanding.

When a muscle biopsy is performed,
findings diagnostic of dermatomyositis
include perivascular and perimysial
inflammatory infiltrates composed of
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Figure 1. Radiographs of the (A) right upper arm, (B) right femur, and (C) right knee showing
sheet-like dystrophic calcifications (arrows) within the soft tissues.

Figure 2. Axial CT image of the pelvis showing dystrophic calcification (arrows) at the

subcutaneous fat-muscle interface.

B cells, CD4+ T helper cells, mac-
rophages, and plasmacytoid dendritic

cells, along with perifascicular atrophy
and microangiopathy.'

In both children and adults with
dermatomyositis, characteristic skin
lesions often precede muscle weakness.
In up to 40% of patients, skin involvement
is the sole presenting feature, a condition
known as dermatomyositis sine myositis.

Dermatomyositis is associated with
distinctive cutaneous manifestations,
including the heliotrope rash—a
violaceous discoloration of the eye-
lids—and Gottron’s papules, which are
pathognomonic for the disease.® Gottron’s
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papules present as violaceous papules over
the metacarpophalangeal joints, proximal
and distal interphalangeal joints of the
hands, and sometimes on the exten-
sor surfaces of the elbows and knees.
Additional findings include periungual
erythema with telangiectasia, cuticular
hypertrophy, facial edema, and a V-shaped
erythematous patch over the anterior neck
and upper chest. Raynaud phenomenon
may also be present.’

Histopathologic findings in dermato-
myositis closely resemble those seen
in systemic lupus erythematosus. Key
features include vacuolar changes in
the basal layer, increased lymphocytic

infiltration, and elevated mucin deposition
within the dermis. Due to overlapping
clinical and histologic features with other
autoimmune diseases, a comprehensive
evaluation is necessary before establishing
a definitive diagnosis."

Although the diagnosis of dermato-
myositis is primarily based on clini-
cal, biochemical, and histopathological
findings, imaging plays an important role
in disease evaluation. It aids in identify-
ing calcinosis, detecting muscle changes
in the active disease phase, diagnosing
complications, ruling out other conditions,
guiding biopsies, and monitoring disease
progression during follow-up.’

Calcinosis, or dystrophic soft tissue
calcifications, develops in 30-70% of
children with juvenile dermatomyositis
and typically occurs in the chronic phase
of the disease. These calcium depos-
its are more common in children and
adolescents and form in areas of skin,
subcutaneous tissue, fascial planes, and
muscle necrosis. In juvenile dermato-
myositis, calcinosis can develop within
6 months of disease onset and progres-
sively worsens over time. Because the
extent of calcinosis correlates with disease
duration, it serves as an important marker
of disease progression, alongside muscle
weakness and elevated creatine kinase and
lactate dehydrogenase levels.® MRI is the
preferred imaging modality for diagnosing
and monitoring dermatomyositis, offering
detailed visualization of both superficial
and deep tissues. Unlike US, MRI is not
operator-dependent, provides a wider field
of view, and is unaffected by superfi-
cial calcifications, making it particularly
valuable for evaluating deeper structures.’

MRI is highly sensitive for detect-
ing acute inflammatory edema, fatty
replacement, and muscle atrophy.
T2-weighted and short tau inversion
recovery sequences highlight muscle
edema, which appears hyperintense due
to increased water content, a hallmark of
active muscle inflammation in dermato-
myositis. T1-weighted imaging is useful
for assessing muscle atrophy, with
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Figure 3. (A) Axial and (B) coronal short tau
inversion recovery MR images of the lower
extremities demonstrating mild increased T2
signal within the thigh musculature, most
prominently at the myofascial junctions.

affected muscle appearing hyperintense,
reflecting muscle loss and fatty infiltra-
tion. Post-contrast MRI highlights areas of
active inflammation, with findings ranging
from minimal skin or subcutaneous fat
involvement to widespread muscle and
myofascial disease.”

USis a valuable tool in assessing disease
activity, distinguishing between active
and chronic disease, detecting subclinical
involvement, and confirming remission."
Increased muscle echogenicity suggests
inflammation and edema, while a
heterogeneous echotexture of the muscle
reflects varying degrees of inflamma-
tion and fibrosis. In early disease,
muscles appear swollen and thickened
due to active inflammation. In chronic
dermatomyositis, the muscle becomes
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thin and atrophic, reflecting prolonged
inflammation and muscle damage."
While dermatomyositis lacks a curative
treatment, extended periods of remis-
sion are attainable. With appropri-
ate therapy, disease-related mortality
in juvenile dermatomyositis is 2-3%.
Glucocorticoids remain the first-line
treatment, with prednisone being the
most used corticosteroid. Corticosteroid-
sparing agents, such as methotrexate
or azathioprine, are often introduced
to minimize long-term steroid use. In
children with severe muscle weakness,
high-dose prednisone may be initiated
for rapid disease control. However,
prolonged glucocorticoid use carries risks,
including weight gain, behavioral changes,
hypertension, increased infection risk,
and impaired bone growth.
Because methotrexate takes approxi-
mately 3 months to become effective,
it is not the preferred choice in
patients requiring immediate disease
control. Once clinical improvement is
observed, glucocorticoids are gradually
tapered to the lowest effective dose to
maintain disease control and normalize
enzyme levels. Biologic therapies, such as
rituximab and anti-tumor necrosis factor
agents, are reserved for refractory cases
and are not routinely used.®

Conclusion

Juvenile dermatomyositis is a rare
autoimmune inflammatory myopathy
characterized by progressive proximal
muscle weakness and distinctive skin
manifestations. Imaging, particularly
MRI, plays a crucial role in diagnosis
and monitoring, detecting muscle edema,
inflammation, and chronic atrophy.
Calcinosis is a common complication,
particularly in children, and serves as a
marker of disease progression. Treat-
ment primarily involves glucocorticoids,
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with immunosuppressive agents used to
minimize long-term steroid exposure.
While remission is achievable, ongoing
management is necessary to prevent
relapses and complications.
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