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Abstract

Juvenile dermatomyositis (JDM) is a rare, but well recognized multi-
systemic inflammatory myopathy in children defined by proximal 
muscle weakness and distinctive skin lesions, that if recognized and 
treated early result in decreased morbidity and mortality. The 1975 
criteria established by Bohan and Peter center around the propensity 
for early development of heliotrope and Gottron’s lesions in combi-
nation with specific laboratory abnormalities, and are still the leading 
diagnostic tool. The following case demonstrates a toddler with an 
atypical presentation of JDM in which delayed dermatologic mani-
festations hindered initial diagnosis. A previously healthy 2 years and 
11 months old female presented to the emergency department with 
a 7-month history of bilateral knee pain and progressive muscular 
weakness. Initial evaluation yielded a diagnosis of idiopathic rhabdo-
myolysis but progressive deterioration prompted additional workup. 
During her course of care, the patient required admission at numerous 
facilities for specialty procedures including swallow studies, electro-
myography, Nissen fundoplication with G-tube insertion, and even-
tual muscle biopsy, resulting in pathology clinching the diagnosis. 
Post-diagnosis the development of a heliotrope and malar rash en-
sued, 11 months after commencement of original presentation. As the 
Bohan and Peter criteria of 1975 can help to aid in diagnosis of JDM 
for textbook presentations, atypical cases such as ours suggest that re-
vision to current diagnostic criteria needs to be established. Also, with 
many pediatric rheumatologists opting for less invasive methods than 
muscle biopsy to aid in diagnosis, in combination with the heteroge-
neous nature of currently tracked serous markers, the risk for delayed 
or missed diagnosis is amplified. As prior research has demonstrated, 
early diagnosis leads to better outcomes for children battling JDM. 

Therefore, it is vital that criteria be revised and additional research be 
conducted for more sensitive and specific markers to help aid in early 
diagnosis of JDM.
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Introduction

Juvenile dermatomyositis (JDM) is a rare systemic auto-
immune vasculopathy affecting approximately 3.2 million 
children per year in the United States, with 25% of patients 
younger than 4 years old at disease onset [1]. It is defined by 
symmetrical proximal muscle weakness, elevated muscle en-
zymes, and a characteristic violaceous rash over the eyelids 
with erythematous papules on the extensor joint surfaces [2]. 
Current diagnostic measures for JDM stem from clinical and 
laboratory criteria established by Bohan and Peter in 1975, 
which categorize dermatomyositis as definite, probable, and 
possible [3]. The five criteria for diagnosis are symmetrical 
proximal muscle weakness, dermatomyositis associated skin 
rash (heliotrope rash or Gottron’s sign/papules), elevated se-
rum skeletal muscle enzymes, myopathic electromyography 
(EMG) pattern, and muscle biopsy with characteristic patho-
logical changes. Definite, probable, and possible dermatomy-
ositis subcategories all revolve around the presence of a char-
acteristic skin rash plus three, two, or one additional criteria, 
respectively [2, 3]. The noticeable pattern of this diagnostic 
system is the skin rash requirement, likely secondary to find-
ings that most children with muscle weakness but no rash 
frequently have in other myopathy types. Although there are 
other auxiliary findings that can help to rule in myopathy, such 
as myositis associated or specific antibodies, they are very 
non-specific, and have only been identified in approximately 
40% of pediatric patients [1].

In this case report we examined an atypical presentation 
and disease course of a 2 years old toddler ultimately diag-
nosed with JDM, which demonstrated the importance of de-
veloping better diagnostic criteria and alternative diagnostic 
modalities for future patients. It is estimated that characteristic 
rashes are the first symptom of disease to be recognized in 50% 
of children with JDM; of those children that do not present 
with rash, the majority either developed a rash by the time of 
diagnosis or are diagnosed with an alternate disease process 
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[1, 2]. In the case of our patient, the earliest manifestation of 
cutaneous findings was 11 months after her initial onset of pro-
gressive muscle weakness. At the onset of rash, her muscle 
weakness had significantly improved solely with rehydration 
therapy. Up to this point, there had not yet been treatment with 
any dedicated steroids, methotrexate, or intravenous immu-
noglobulin (IVIG) therapy. Our patient’s diagnosis therefore 
came solely on the grounds of confirmatory muscle biopsy in 
combination with her clinical disease course, and lab work. Al-
though muscle biopsy is a part of the Bohan and Peter diagnos-
tic criteria, a greater number of pediatric rheumatologists are 
gradually moving away from this procedure due to its invasive 
nature, with an international survey showing 61% use for di-
agnostic purposes [1]. Although magnetic resonance imaging 
(MRI) has recently been added to the revised criteria as an ad-
ditional standard of measure to help aid in diagnosis, it is only 
valuable in localizing muscle edema, and cannot establish a 
cause and therefore confirm a diagnosis [1, 4-6]. Studies have 
shown that early, aggressive treatment has reduced the risk of 
disease related morbidity and mortality, but in order to treat we 
must first be able to diagnose correctly and have adequate tools 
at our disposal to do so.

Case Report

A previously healthy 2 years and 11 months old Caucasian fe-
male with unremarkable birth and past medical history, pre-
sented with progressive muscle weakness and bilateral knee 
pain over 7-month duration. She was evaluated in a remote, 
local facility (Facility A) with limited inpatient resources.

Upon arrival, the patient was described as lethargic, and 
non-ambulatory in the setting of new onset urinary inconti-
nence, gagging with oral intake, and nasalization of speech. 
Initial workup revealed an elevated creatinine kinase (CK) and 
liver transaminases (LFTs) above norm for age [4]. She was 
subsequently transferred to Facility B for higher echelon of 
care with greater resources. The patient arrived at Facility B 
with an admission diagnosis of rhabdomyolysis of unknown 
etiology. As the patient continued to receive intravenous fluids 
(IVF), her CK levels began to trend down, but upon discon-
tinuation of fluids, her creatinine spiked once again, prompting 
her transfer to Facility C. Of note, family was already planning 

to move to area in which Facility C is located.
On admission to Facility C she exhibited hyperaesthetic 

bilateral upper and lower extremities, cessation of lower ex-
tremity movement, decreased speech, and oromotor control 
with swallowing difficulties. In addition to her aforementioned 
myalgias and arthralgias, the patient demonstrated loss of mo-
tor strength most pronounced in the hip flexors. Her physical 
exam was otherwise normal, including a benign skin exam 
with no visible rashes or lesions. Concerns for metabolic myo-
pathies, idiopathic inflammatory myopathies, dystrophinopa-
thies, autoimmune disorders, as well as mixed connective tis-
sue disease influenced the decisions regarding workup (Table 
1). Chest X-ray (Fig. 1) was obtained upon admission, evalu-
ated to be normal. Neither antinuclear antibody nor myositis-
associated or specific antibodies were identified in our patient 
(Table 2). Genetic send out testing was also pursued, and in-
cluded a chromosomal microarray, myopathy-rhabdomyolysis 
panel, and muscular dystrophy panel. Further evaluation with 
lower extremity MRI (Fig. 2) and swallow studies revealed 
evidence of bilateral myositis and reflux with no aspiration, 
respectively. A nasogastric tube was placed secondary to poor 
oral intake, hydration, and for maintenance of CK level, and 
placement was confirmed by KUB. Over 3 weeks, she slowly 
regained functions with normalization of speech, and baseline 
ambulation, although she was still unable to run at discharge.

Approximately 1 month after discharge, genetic and meta-
bolic evaluations were negative for muscular dystrophy, with 
two variants of unknown significance found on chromosomal 
microarray (Table 2). Patient was referred to Facility D for fur-
ther investigation with EMG and muscle biopsy as well as gas-
trostomy tube placement with Nissen fundoplication. EMG re-
vealed evidence of myopathy, and her muscle biopsy revealed 
“inflammatory myopathy with fascicular atrophy in both re-
ticular endothelial inclusions,” (Fig. 3). Thus, the patient was 

Table 1.  Laboratory Results for the Patient During Admission 
to Facility C

Laboratory test (normal range) Patient value
AST, U/L (5 - 32) 347
Aldolase, U/L (0.5 - 8.5) 6.6
LDH, U/L (135 - 225) 246
Creatinine kinase, IU/L (24 - 170) 10,206
CRP, mg/dL (0 - 0.49) 0.80
ESR, mm/h (0 - 20) 38
WBC, (5.3 - 15) × 103 7.7 × 103

Hemoglobin, g/dL (11 - 13.3) 10.7

Figure 1. Chest X-ray obtained on admission with unremarkable find-
ings.
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suffering from JDM. Up until this point, over 9 months had 
passed since the onset of muscular and neurologic symptoms 
without any evidence of cutaneous findings.

Over the course of the next 2 months, the patient was eval-
uated by the rheumatology division at Facility E. During this 
visit she was found to have a newly developed heliotrope and 
malar rash, now 11 months since disease onset. Furthermore, 
the patient had multiple pea sized semi-firm nodules through-
out her upper extremity. She subsequently began treatment 
with weekly methylprednisolone infusions, maintenance pred-
nisolone, methotrexate, folic acid, and vitamin D.

In an attempt to retain the patient within a single hospital 
system, she was referred to Facility F under the care of a pedi-
atric rheumatologist with a focus in autoimmune myopathies 
of childhood. Her diagnosis of JDM was again confirmed, she 
received an initial course of extended duration IVIG, and the 
case was returned to the child’s Primary Care Manager (PCM) 
at Facility C.

The care of this patient is ongoing. Through the use of 
TeleHealth medicine and video teleconference, the PCM from 
Facility C and the pediatric rheumatologist from Facility F 
continue to discuss the case and manage the patient’s needs. 
Currently, she has begun a slow taper of maintenance steroids 
while maintaining a monthly IVIG infusion regimen and high 
caloric overnight feeds through G-tube pump for inadequate 
weight gain.

Discussion

JDM is characterized by symmetric proximal muscle weak-
ness, pathognomonic heliotrope and Gottron dermatological 
manifestations, in addition to elevated CK. These pathog-
nomonic skin rashes have been identified as one of the most 
important early, diagnostic criteria, as they are appreciated 
in 88% of children under 18 years old at initial presentation 
and symptom onset [1, 2, 7, 8]. This disease process results in 
clinical impairments in multiple activities of daily living that 
can result in significant morbidity and mortality if diagnosis 
and intervention are delayed. This patient’s presentation was 

Table 2.  Laboratory Results for the Patient

Laboratory test Patient result
Nuclear antibody panel Serum negative nuclear Ab
Extractable nuclear 
antibody panel

Serum negative for ribonucleoprotein extractable nuclear Ab, Smith extractable nuclear Ab, SS-A Ab, and SS-B 
Ab

Myositis Ab 3 panel Serum negative for HIV-2 gp140 Ab, Jo-1 extractable nuclear Ab, PL-7 Ab, PL-12 Ab, EJ Ab, OJ Ab, Mi-2 Ab, 
signal recognition particle Ab, Ku Ab, U2 snRNP Ab, P155/140 AutoAb by WB, SS-A 52kD Ab IgG, PM-SCL 
extractable nuclear Ab, fibril U3 ribonucleoprotein Ab, and U1 small nuclear ribonucleoprotein Ab

Anti-HMGCR Ab Negative
Chromosomal microarray Heterozygous missense mutation in APOB gene and heterozygous deletion in LDHA gene
Myopathy 
rhabdomyolysis panel

Abnormal VUS in ACAD9 associated with mitochondrial complex 1 deficiency, variant has not previously been 
reported

Muscular dystrophy panel Normal

Ab: antibody; VUS: variants of unknown significance.

Figure 2. MRI T2-weighted image showing increased signal activity 
and edema in patient’s proximal and distal lower extremities.
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atypical in that dermatological manifestations were not appar-
ent until 11 months after her initial presentation of bilateral 
proximal muscle weakness and knee pain, originally causing 
her to be diagnosed with idiopathic rhabdomyolysis. After a 
large-scale workup, eventual muscle biopsy showed charac-
teristic histological changes including perimysial reactivity, 
perifascicular atrophy, perifascicular inflammation, edematous 
capillary endothelium, and muscle degeneration, clinching the 
diagnosis. Limitations to our study was the delay of obtaining 
CBC, aldolase and LDH, secondary to the patient originally 
having normal labs except for isolated CK elevation at pre-
senting facility. Aldolase and LDH, although not specific, are 
muscle enzymes known to be elevated in inflammatory myo-
pathies, and could have better guided the diagnostic process if 
obtained earlier.

JDM diagnostic criteria continue to evolve from the stand-
ards developed by Bohan and Peter in 1975 [1-3, 7]. These 
criteria primarily consist of evidenced increase in activity of 
specific muscle enzymes in the serum, symmetric proximal 
muscle weakness, at least one characteristic skin rash, char-
acteristic EMG and muscle biopsy findings. One of the major 
issues with this criterion is the requirement of at least one of 
the characteristic skin rashes to have probable JDM. Although 
majority of children do present with skin rash, a recent study 
at Nationwide Children’s Hospital revealed that 21% of chil-
dren under 3 years of age at onset of symptoms, had no rash 
at diagnosis, as was seen in our patient’s presentation [7]. As 
our case demonstrates, a delayed cutaneous finding may delay 
acquisition of muscle biopsy to establish definitive diagnosis.

Another finding that insinuates the need for revised cri-
teria is the use of alternate techniques, such as MRI, to evade 
the use of more invasive techniques such as muscle biopsy and 
EMG. When surveyed internationally, use of EMG and mus-
cle biopsy for diagnosis by pediatric rheumatology was 56% 
and 61%, respectively [1]. Although MRI is a very sensitive 
approach to gauging and localizing muscle inflammation, it 
comes at the expense of decreased specificity when compared 
with muscle biopsy and EMG. MRI can be an excellent tool for 
less complicated and atypical cases when used in the broader 
scheme of clinical findings. Many prominent pediatric facili-
ties have used MRI as a part of the “modified Bohan and Peter” 
criteria to aid in diagnosis when clinical evidence for JDM ex-
ists and families or providers which to forgo the muscle biopsy 
or EMG findings are equivocal [5-7]. Although MRI has been 
an additional asset in the assessment and diagnosis of JDM, 
its inability to specifically distinguish between inflammatory 
disease processes proves to be a limiting factor.

An additional limiting factor in diagnosis for children is the 
paucity of identifiable autoantibodies, which have only been 
recognized in up to 40% of children with idiopathic inflamma-
tory myopathies [1]. As was seen in our patient, more than half 
of children test negative for myositis-associated and specific 
antibodies such as anti-mi-2, anti-signal recognition particle 
and anti-p155. These findings therefore showcase the necessity 
for further research to identify additional serum markers that 
are more prominent and specific for JDM. The identification of 
these markers in combination with expanded diagnostic crite-
ria, to include probable JDM for children without rash, would 

Figure 3. Patient muscle biopsy with histopathology staining demonstrates characteristic perimysial reactivity, perifascicular 
atrophy, and perifascicular inflammation of lower extremities.
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improve early diagnosis and outcomes for children in the fu-
ture. Further study into the use of blood-borne IL-6, IL-17, IL-
23, IFN-β, BAFF, resistin, TLR3 and TLR-7 may emerge as 
potential biomarkers for the diagnosis of JDM [9].

Conclusions

The case represented a delayed onset of cutaneous findings 
in a patient with muscle biopsy-proven JDM. Despite access 
to and expert care coordination, the time course from initial 
evaluation to obtaining the muscle biopsy was prolonged and 
highlights the difficulty with establishing diagnosis with this 
pathology. The care of this patient is complex, and our team 
would posit that further investigation into the diagnosis and 
management of JDM is warranted. Finally, our case outlines 
that clinical suspicion for JDM even in the absence of cutane-
ous manifestations should warrant urgent evaluation and refer-
ral to a skilled pediatric rheumatologist.
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