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Female, 44
McArdle disease
Exercise intolerance ¢ muscle contracture e myalgia ¢ myoglobinuria ¢ recurrent rhabdomyolysis

Neurology

Rare disease

McArdle disease is a glycogen storage disorder mainly characterized by exercise intolerance. Prolonged muscle
contracture is also a feature of this condition and may lead to rhabdomyolysis (RM), which is a serious event
characterized by acute skeletal muscle damage.

A 44-year-old female patient presented with an acute contracture of the posterior neck muscles, causing se-
vere nuchal rigidity. The contracture was induced during a dental extraction as she held her mouth open for
a prolonged period, with her neck in a rigid position. She presented with severe pain in her ear and head, as
well as fever, vomiting, and confusion. Based on her symptoms, she was initially misdiagnosed with bacterial
meningitis and experienced an acute allergic reaction to the systemic penicillin she was subsequently admin-
istered. Lumbar puncture results were normal. High serum creatine kinase (CK) levels, recurrent exercise-relat-
ed muscle symptoms, and a previous history of recurrent myoglobinuria raised the suspicion of an underlying
neuromuscular condition. McArdle disease was confirmed by muscle biopsy and a genetic test, which revealed
that the patient was homozygous for the R50X mutation in the PYGM gene.

This case illustrates that even seemingly innocuous movements, if rapid isotonic or prolonged isometric in na-
ture, can elicit a muscle contracture in McArdle disease patients. Here, we highlight the need for careful man-
agement in this patient population even during routine healthcare procedures. The allergic reaction to antibi-
otics emphasises that misdiagnoses may result in iatrogenic harm.
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Background

Rhabdomyolysis (RM) is a potentially life-threatening event
characterized by muscle breakdown. Symptoms vary and may
include muscle pain/weakness, flu-like symptoms, nausea,
vomiting, confusion, and dark urine (myoglobinuria). Several
inherited disorders may be associated with RM [1], including
McArdle disease (GSDV). This is an autosomal recessive meta-
bolic myopathy caused by skeletal muscle glycogen phosphor-
ylase (myophosphorylase) deficiency. Absence of this enzyme
due to a mutation in the PYGM gene prevents conversion of
skeletal muscle glycogen to glucose-1-phosphate, blocking the
production of ATP via glycolysis [2]. In those without patholo-
gy, muscle glycogen fuels energy in early exercise and during
high intensity work [3]. Thus, common symptoms of McArdle
disease include exercise intolerance and muscle pain within
minutes of starting physical activity, and/or isometric muscle
contraction. Sustained muscle contractures may also occur.
Early fatigue and exercise intolerance are apparent in child-
hood, yet are often misinterpreted until an acute event such
as RM triggers further investigation. A diagnosis of McArdle
disease is usually made between the second and third decade
of life, or later. A study of 45 patients showed that 38 (84%)
remembered experiencing symptoms before the age of 10, yet
the greatest proportion of diagnoses were made between 30
and 39 years of age [2].

McArdle disease is a very rare condition with a prevalence
of approximately 1 in 167 000 live births [4]. The frequen-
cy of misdiagnosis in this population is high (approximately
88%) [5], and the correct diagnosis is usually identified after
several years of investigations. Early diagnosis and symptom
management are important to prevent severe complications
such as recurrent RM episodes.

This case report presents a patient with undiagnosed McArdle
disease who, after suffering an acute contracture of the pos-
terior neck muscles and RM, was misdiagnosed with bacteri-
al meningitis. The importance of careful management during
healthcare procedures in this group of patients is emphasised.

Case Report

A 44-year-old white woman developed severe acute pain in
her ear and head immediately following a dental extraction.
Symptoms rapidly progressed to include fever, vomiting, and
confusion. Physical examination at an emergency unit revealed
contracture of the posterior neck muscles. Based on her symp-
toms, particularly “nuchal rigidity”, she was diagnosed with
bacterial meningitis and immediately given systemic penicil-
lin. She experienced a subsequent allergic reaction, includ-
ing a whole-body rash and swollen face, following antibiotic
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treatment. Cerebrospinal fluid (CSF) results were within nor-
mal limits, but dark urine and high serum creatine kinase (CK)
levels were noted upon hospital admission, confirming acute
RM. A previous history of recurrent myoglobinuria suggested
an underlying neuromuscular disease. She made a full recov-
ery and was discharged for outpatient investigations.

The patient experienced a similar occurrence of flu-like symp-
toms and dark urine following a second dental appointment
for root canal treatment. She reported being very tense during
the procedure, which appears to have been the cause of her
posterior neck muscle contracture on both occasions.

The patient was referred for neuromuscular evaluation to in-
vestigate the recurrent RM. She had been aware of muscle
problems from a young age. A thorough history revealed that
her physical activity and exercise capacity had always been
limited, and she described several episodes of muscle con-
tracture, flu-like symptoms, and dark urine in the past. Upon
referral to a specialist neuromuscular clinic, she reported at
least 3 episodes of RM in the last 4 years. Physical examina-
tion results were normal, with no muscle weakness or wast-
ing. In the clinic, she walked a distance of 700 metres during
the 12-Minute Walk Test (12MWT), [6,7] and demonstrated a
“second wind”. This phenomenon is characterized by an ini-
tial increase in both muscle pain and heart rate after approx-
imately 1-3 minutes of commencing physical activity. This is
due to an inability to convert glycogen into glucose. However,
a minor reduction in the level of physical activity can amelio-
rate symptoms within 8-10 minutes. This “second wind” phe-
nomenon is believed to be a result of increased blood flow,
an increase in fatty acid oxidation, and increased use of liv-
er glycogen. Even prior to her diagnosis, the patient had been
able to manage her physical activity-related pain, despite no
conscious awareness of the “second wind”. Since her initial
admission to hospital, her baseline CK levels have been more
moderately raised (around 600 IU/L). A muscle biopsy was per-
formed, revealing a vacuolar myopathy with absence of mus-
cle glycogen phosphorylase. Genetic evaluation revealed ho-
mozygous mutations at R50X in the PYGM gene, confirming a
diagnosis of McArdle disease.

The patient was seen by a specialist multi-disciplinary team
comprising a physician, physiotherapist, clinical nurse special-
ist, clinical psychologist, dietitian, exercise physiologist, and
patient support group representative. She has been known
to the team for 4 years, and has been given advice on appro-
priate exercise regimens for McArdle disease, which she per-
forms regularly on a cycle ergometer. She has not had any fur-
ther episodes of myoglobinuria or emergency hospitalization
since her referral for multi-disciplinary care.
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Discussion

This report describes a patient with McArdle disease who was
misdiagnosed with meningitis, resulting in iatrogenic harm. The
patient’s neck contracture was induced by having to hold her
mouth open and neck rigid for a prolonged period of time to
facilitate a dental extraction. The resultant flu-like symptoms
were related to the RM episode. Although this patient had ex-
perienced symptoms of McArdle disease from early childhood,
it was not until she had severe RM that an underlying neuro-
muscular disorder was considered.

Neck stiffness, fever, headache, and a change in mental status
are considered classic symptoms of acute bacterial meningi-
tis [8], a neurological emergency with a high risk of morbidi-
ty and mortality. The patient presented at an emergency unit
with these symptoms, supporting the prompt use of antibi-
otics while awaiting CSF results. She also had myoglobinuria
and raised serum CK levels upon presentation. The patient’s
medical history, including exercise intolerance, repeated mus-
cle contracture, and episodes of myoglobinuria, had been an
issue since childhood. These signs and symptoms should raise
the suspicion of a genetic cause for recurrent RM, supporting
further investigation for presence of an inherited metabolic
myopathy [1]. In general, onset of symptoms after just a few
minutes of physical activity suggests a disorder of glycogen
metabolism, whereas those occurring after several hours would
suggest a disorder of fatty acid metabolism. The differential
diagnosis with other types of glycogen storage disorders was
easily identified from the medical history and physical exami-
nations such as the 12MWT, which revealed the “second wind”
phenomenon, the hallmark of McArdle disease.

This case illustrates that contracture in McArdle disease does
not necessarily follow exercise per se. A case-series published
in 2014 [9] suggests even emotionally-intense situations can
cause sustained muscle contractures, triggering acute RM. Such
cases emphasise the importance of taking a detailed medical
history to determine the triggers of muscle symptoms. This
can aid identification of inherited neuromuscular disorders in
patients presenting with recurrent RM [1].
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Antibiotics should be administered promptly when there is
suspicion of bacterial meningitis, which was the correct ini-
tial medical treatment in this case. However, the allergic re-
action to the first dose of antibiotics emphasises that misdi-
agnosis may cause iatrogenic complications.

Despite the rarity of McArdle disease, it is important for doc-
tors to be familiar with this condition and it should be a differ-
ential diagnosis whenever high CK levels and recurrent myo-
globinuria are involved. Additionally, patients with McArdle
disease might need careful management during medical pro-
cedures, including dental treatments. Currently, there is no
cure for McArdle disease, but early diagnosis and appropriate
exercise may improve functional capacity and help prevent
severe long-term complications [10,11]. Exercise prescription
with this patient population requires specialized knowledge.
Walking courses led by experienced patients have helped oth-
ers understand exercise principles, learn self-management
techniques, increase aerobic fitness, and make activity part
of their daily routine [12,13].

Conclusions

This is the first time life-threatening iatrogenic damage has
been reported as arising from misdiagnosis of rhabdomyolysis
(RM) in undiagnosed McArdle disease. This highlights the im-
portance of early diagnosis and correct management. A detailed
medical history of RM triggers, occurrence of a “second wind”
phenomenon, and raised baseline CK levels should provide a
strong clinical suggestion of McArdle disease. Furthermore,
McArdle disease should be considered in patients present-
ing with acute RM symptoms. Muscle contracture in McArdle
disease is triggered by sustained muscle contraction, which
may be initiated by everyday activities, including simple med-
ical procedures. For this reason, people with McArdle disease
may require careful management even during routine den-
tal procedures.

Competing interests

None declared.

S,

. Scalco RS, Booth S, Godfrey R, Quinlivan R: P113 misdiagnosis in McArdle
disease. Neuromuscular Disorders, 2016; 26(Suppl. 1): S38-39

6. Buckley JP, Quinlivan RM, Sim J et al: Heart rate and perceived muscle pain
responses to a functional walking test in McArdle disease. J Sports Sci, 2014;
32(16): 1561-69

. Scalco RS, Chatfield S, Godfrey R et al: From exercise intolerance to func-
tional improvement: the second wind phenomenon in the identification of
McArdle disease. Arq Neuropsiquiatr, 2014; 72(7): 538-41

8. Durand ML, Calderwood SB, Weber D) et al: Acute bacterial meningitis in
adults. A review of 493 episodes. New Engl ) Med, 1993; 328(1): 21-28

~




9. Brady S, Godfrey R, Scalco RS, Quinlivan RM: Emotionally-intense situations
can result in rhabdomyolysis in McArdle disease. BMJ Case Rep, 2014; 2014:
pii: bcr2013203272

10. Quinlivan R, Lucia A, Scalco RS et al: Report on the EUROMAC McArdle
Exercise Testing Workshop, Madrid, Spain, 11-12 July 2014. Neuromuscul
Disord, 2015; 25(9): 739-45

ScalcoRS. et al.:
Misdiagnosis in McArdle
© Am J Case Rep, 2016; 17: 905-908

11. Quinlivan R, Martinuzzi A, Schoser B: Pharmacological and nutritional treat-
ment for McArdle disease (Glycogen Storage Disease type V). Cochrane
Database Syst Rev, 2014; (11): CD003458

12. AGSD-UK. Walking with McArdle’s — Wales 2015 2015 [Available from:
http://www.agsd.org.uk/tabid/2890/default.aspx

13. AGSD-UK. Walking with McArdle’s 2014 [updated December 2014. Available
from: https://www.youtube.com/watch?v=_I3HFHU3ICE&feature=youtu.be
&list=UUQLhZr6mSE5jUOPEbMipCMQ

This work is licensed under Creative Common Attribution-NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



