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A 6-Year-0ld Girl with Recurrent Rhabdomyolysis
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Abstract

Rhabdomyolysis is the ocorrence of muscular necrosis with release of its constituents into the circulation and can be a manifes-

tation of multiple disorders. In this case report, a 6-year-old female patient presented to the emergency department with a history

suggestive of rhabdomyolysis in context of EBV infection. The patient was later reevaluated and an accurate previous medical history

and follow-up lead to the final diagnose of an uncommon neurometabolic pathology - McArdle disease or type V glycogen storage

disease. This case highlights the importance of investigating rhabdomyolysis’ possible etiologies, in order to allow an early diagnosis

and prevent acute decompensations.
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Case Report

A 6-year-old caucasian girl was observed in the emergency de-
partment for fever, odynophagia, anorexia and myalgia. She had
past history of elevated creatine kinase (CK) and toe walking till
the age of 2, with intermittent CK elevation, and otherwise normal
physical examination and basic etiological investigations. She had
no other relevant personal or family history, and a normal new-

born expanded metabolic screening.

At physical examination she was well-appearing but febrile
(temperature of 39.32C), with dry lips, enanthema, conjunctival
hyperemia, bilateral cervical adenopathies and muscular pain.
Blood tests revealed mild anemia (hemoglobin level, 11.4 g/dL),
and elevation of white blood cell count (12530/uL with 47.7%
lymphocytes), CK (2196 U/L), lactate dehydrogenase (649 U/L)
and C-reactive protein (1,97 mg/dl). Liver enzymes, urea and cre-
atinine values were normal, as well as urine biochemistry. A rapid

Streptococcus pyogenes diagnostic test was negative. Blood serol-

ogy showed positive Epstein Barr Virus (EBV) IgM and negative
IgG, in favor of acute EBV infection. The girl was discharged with
symptomatic treatment for presumptive diagnosis of rhabdomy-

olysis associated to EBV infection.

The patient was reassessed on pediatric outpatient department
two weeks later, and a past history of myalgia and exercise intoler-
ance was found. A gastrocnemius hypertrophy was noted, with no
other alterations on the physical and neurological examinations.
Gowers sign was negative. Over the next several months CK levels
were monitored, fluctuating between 400 and 8250U/L. Investiga-
tions for metabolic causes of rhabdomyolysis, including dry blood
spot acylcarnitines, blood amino acids, lactate and pyruvate and

urine organic acids were normal.

To clarify the rhabdomyolysis etiology a muscle biopsy was
performed and revealed glycogen deposits and an absence of
myofosforilasis, suggestive of McArdle disease. The diagnosis was
confirmed by the presence of c.148C>T (p.Arg50*) and c.40delA
(p.lle14Serfs*12) variants in PYGM gene.

Patient was started on a carbohydrate enriched diet and light

to moderate aerobic exercise regimen, and information on rhabdo-
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myolysis was given. After two years, a progressive normalization
of CK levels and improvement of physical activity tolerance was

observed. No further rhabdomyolysis episodes were documented.

Discussion

Rhabdomyolysis is a life-threatening condition characterized
by rapid breakdown and leakage of skeletal muscle cell contents,
such as electrolytes, myoglobin, and other sarcoplasmic proteins
(e.g., CK, aldolase, lactate dehydrogenase, alanine aminotransfer-
ase, and aspartate aminotransferase) into the circulation [1-5]. Itis
a well known condition but there is not an international consensus
for its definition [1,3]. A recent systematic review describes it as a
syndrome of acute muscle weakness, myalgia, and swelling com-
bined with a CK cut-off value of >1000 IU/L or CK >5X upper limit
of normal (for the standard definition of a mild rhabdomyolysis).
The presence of myoglobinuria and acute renal failure signals a se-

vere case [3].

A number of etiologies have been identified, that can be cat-
egorized into acquired and inherited causes. Regarding acquired
causes, the most common in children are infection (viral myositis
are responsible for up to one third of the cases), physical exertion,

inflammation, trauma and myotoxins [1,2,4,5].

Inherited muscle disorders that predispose to rhabdomyolysis
in children can be divided in three major groups: metabolic myopa-
thies, muscular dystrophies and congenital myopathies (table 1)
[4,5]. Clinical manifestations are variable, ranging from permanent
symptoms such as progressive weakness, to episodic symptoms of

exercise intolerance, myalgia and/or myoglobinuria [6,7].

Metabolic myopathies, are a heterogeneous group of disor-
ders usually divided into three main categories: glycogen storage
diseases (GSD), fatty acid metabolism defects and mitochondrial
disorders [4-6,8] (see table 1). Despite representing a very small
percentage, this etiology must be kept in mind, mainly in patients

with recurrent episodes after exertion or infection [6].

In this case, an accurate previous medical history and follow-up
lead to the final diagnosis. The past history of gait abnormalities,
myalgia and exercise intolerance associated with high CK levels
and recurrent episodes of rhabdomyolysis were consistent with

the presence of an underlying myopathic disorder.

As this patient presented clinical signs and symptoms sugges-
tive of an underlying muscular disorder, and previous metabolic
workup was normal, a muscle biopsy was performed and sowed
alterations, suggestive of McArdle disease. Genetic test for PYGM
sequencing confirmed the diagnosis of McArdle disease - type V

glycogen storage disease.

54

Metabolic |Glycogen storage diseases

myopathies
McArdle disease, myophosphorylase deficiency
(GSD V)
Tarui disease, phosphofructokinase deficiency (GSD
VII)

Phosphorylase b kinase deficiency (GSD IX)
Phosphoglycerate mutase deficiency (GSD X)
Lactate dehydrogenase deficiency (GSD XI)
Debrancher enzyme deficiency (GSD III)
B-Enolase deficiency (GSD XIII)

Glycogen synthase deficiency
Phosphoglucomutase deficiency
Phosphoglycerate kinase 1 deficiency

Fatty acid metabolism defects
Carnitine-palmitoyl-transferase deficiency
Carnitine deficiency

Short and very long-chain acyl-CoA dehydrogenase
Mitochondrial disorders

Mitochondrial encephalomyopathy, lactic acidosis,
and stroke like episodes (MELAS) due to mitochon-
drial tRNA point mutation

Cytochrome-b-oxidase deficiency
Cytochrome-c-oxidase deficiency
Others:

Lipin-1 deficiency

Myoadenylate deaminase deficiency

Muscular
dystrophies

Duchenne muscular dystrophy
Becker muscular dystrophy
Fukutin-related proteinopathy
Dysferlinopathy
Anoctaminopathy

Sarcoglycanopathy

Congenital |Malignant hyperthermia susceptibility caused by
myopathies [ryanodine receptor 1 gene mutation

Selenoprotein N related Myopathies

Table 1: Inherited causes of rhabdomyolysis in children [4,5,8].

McArdle disease, first described in 1951, is a metabolic myopa-
thy and one of the most common causes of abnormal muscle gly-
cogenosis [6,8-10]. It is an autosomal recessive disorder caused by
PYGM pathogenic variants, causing a myophosphorylase deficiency,
with an estimated incidence of 1/100,000 [6,11-13].

Presentation varies from early childhood to adult age, with
some rare cases of late-onset disease (>60 years-old) [12]. Only 4%
of cases are diagnosed before the age of ten, because affected chil-

dren are often considered to be just less active [9,11,13].
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Usually symptoms include weakness, myalgia, cramps and ex-
ercise intolerance, with stiffness of exercising muscles, relieved by
rest [8-12]. A classical symptom is the “second wind phenomenon”.
Some minutes after the onset of the typical exercise-induced my-
algia, with the continuation of the physical activity, the patients
report a decrease in the level of effort, pain and fatigue. This phe-
nomenon is explained by the shift of the metabolic pathway used
to generate energy, using fatty acids to provide enough energy to

continue the exercise [5,8,9,11].

Neurological evaluation is usually normal between crises, but
proximal muscle weakness and wasting occur in approximately
35% of patients over 40 years of age [9]. A hypertrophied gastroc-
nemius and an atrophy of the girdle muscles are secondary signs
of this disease [11].

Although this is not a life-threatening condition, severe stress
on the muscle can have serious consequences. During episodes
of rhabdomyolysis, CK levels can increase to more than 100.000-
1.000.000 U/L, with a high risk of myoglobinuria resulting in acute
renal failure and hyperkaliemia that can cause life threatening dys-
chromia’s [8,11].

Diagnosis should be made as early as possible and profession-
als should be aware of some clinical clues, like exercise-induced
symptoms and the “second wind phenomenon” (which is pathog-
nomonic). Diagnostic investigations may include: 1-non-ischemic
exercise test, which has a high sensibility for GSD V disease - ve-
nous ammonia levels should be assessed in parallel with lactate
levels - an abnormal increase in ammonia accompanied by a nor-
mal or minimally increased lactate level may be suggestive. Severe
serum CK elevation (usually greater than 1000 U/L at rest) may
be seen. 2- Muscle biopsy usually confirms the diagnosis, with the
usual finding of vacuolar subsarcolemmal accumulation of glyco-
gen (normally digested by diastase), and negative staining for myo-
phosphorylase [6,9]. 3 - Genetic testing for pathogenic variants in
the PYGM gene typically supports the final diagnosis and can obvi-
ate the need for muscle biopsy and non-ischemic exercise test if
the clinical suspicion is high [9]. Electromyography does not allow
for a specific diagnostic, and therefore is not mandatory for the di-
agnosis [9,10].

At the present time, there is no specific etiological treatment.
The prognosis is good and the most important general recommen-
dations include diet and lifestyle modifications [6,8-13]. Exercise
intolerance may be alleviated by aerobic conditioning programs,
with low to moderate intensity regular aerobic exercise [9,12,13].
A carbohydrate-rich diet and low doses of protein may be of ben-
efit for patients with myophosphorylase deficiency [10,12]. Oral
sucrose taken 5 to 15 minutes before planned activity may have a

prophylactic effect [8-10,13]. Patients should avoid strenuous ef-
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forts and leisure activities that put them at risk and may precipitate
rhabdomyolysis and myoglobinuria, such as swimming far from
the shore and mountaineering [9,13]. Other treatment options de-
scribed in the literature are supplementation with creatine, vita-
min B6 and coenzyme Q10 [13,14].

During an episode of severe rhabdomyolysis, the patient should
be hospitalized and undergo hyperhydration with intravenous ca-
loric fluids [6].

Conclusion

Rhabdomyolysis is frequent in childhood, and can be a manifes-
tation of multiple disorders, most frequently transient and benign.
However, recurrent rhabdomyolysis should raise the suspicion of

an underlying muscular disorder and should be investigated.

Metabolic myopathies are rare but should be considered in case
of recurrent rhabdomyolysis, myalgias, weakness or exercise-in-
duced fatigue [10].

A timely diagnosis of metabolic myopathy is crucial for detec-
tion and prevention of acute decompensations, morbidity and renal

failure.
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