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Case Report
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Abstract

Introduction: Identification of the etiology of limping and gait disturbances in children necessitates accurate physical examina-
tion and history taking. Although serious conditions such as septic arthritis and Guillain-Barre syndrome are usually prioritized in
the differential diagnosis of limping, benign disorders such as benign acute childhood myositis (BACM) should not be discarded.
Case Presentation: During the recent H1N1 influenza pandemic in the fall and winter of 2015 - 2016 in Hamadan, Iran, three school
children presented to our clinic with limping and abnormal gait. Precise history taking, in addition to accurate physical examina-
tion and simple laboratory tests, confirmed the diagnosis of myositis. The patients were discharged soon after complete recovery.
Conclusions: Based on the findings, in case a child suffers from calf pain or gait disturbances during influenza outbreak, the possi-
bility of BACM should be considered before performing laboratory tests, radiological examinations, or other investigations.
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1. Introduction

Limping or gait abnormality is one of the most com-
mon causes of children’s admission to pediatric clinics and
hospitals. Various etiologies have been proposed for limp-
ing in children, which can vary from medical emergencies
such as septic arthritis to less important conditions such as
transient synovitis (1, 2). To distinguish the cause of limp-
ing, careful history taking, physical examination, and vari-
ous laboratory and radiographic studies, based on the clin-
ical findings are required. For the evaluation of gait dis-
turbances, physicians usually focus on the local signs and
symptoms, while systemic or constitutional symptoms are
important, as well (1, 2).

When a child suffers from calf pain or gait distur-
bances, one of the first diagnoses a physician should con-
sider is benign acute childhood myositis (BACM). Lund-
berg A. reported the first case of abnormal gait, follow-
ing viral infection among school children in 1957. He de-
scribed the phenomenon as “myalgia cruris”, which was
later called BACM (3). Before confirming the diagnosis, seri-
ous conditions such as suppurative arthritis and neurolog-
ical disorders including Guillain-Barre syndrome should
be excluded through proper physical examinations. Ac-
cording to the literature, viruses associated with BACM in-
clude influenza, coxsackie virus, adenovirus, and parain-
fluenza viruses (4, 5).

There are helpful guidelines a clinician may follow to
correctly diagnose myositis. Toe walking and wide-based
gait are two common gait abnormalities associated with
myositis (6, 7); in many children, these forms of walking
are transient (8). Some patients with viral myositis suffer
from rhabdomyolysis and consequently myoglubinuria.
Although there are several etiologies for red-colored urine,
the concurrence of red urine with muscle pain and limp-
ing may guide the diagnosis towards myoglobinuria and
myositis.

Herein, we present three cases of gait disturbance due
to myositis, following influenza H1N1 virus infection. All
cases were examined at Besat hospital during the recent
influenza outbreak in Hamadan, Iran in fall and winter of
2015 - 2016. Besat hospital is a teaching hospital and a refer-
ral center in West of Iran. The patients were first examined
by pediatric residents, and all three cases were under ob-
servation by an infectious pediatric subspecialist.

2. Case Presentation

2.1. Case No. 1

A five-year-old boy was admitted to the hospital due to
difficulty in walking and standing. The child had no his-
tory of vigorous activity. Neither the patient nor the fam-
ily members had experienced such problems before. He
had a history of high-grade fever, mild abdominal pain,
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anorexia, and sore throat five days prior to admission,
which were completely recovered; however, he was unable
to walk or stand a day before admission.

On physical examination, the patient’s vital signs were
normal. Erythema was detected in the throat, while deep
tendon reflex (DTR) test and other neurological examina-
tions were normal. Also, nerve conduction velocity (NCV)
test, which was performed in accordance with neurolog-
ical consultation, was totally normal. Afterwards, pedi-
atric infectious disease consultation was requested. At the
time, the patient had bilateral tenderness in calf muscles,
tended to maintain his foot in plantar flexion, and appar-
ently experienced pain on passive or active dorsiflexion.
Chest X-ray results of the patient were normal; the labora-
tory data are presented in Table 1.

Considering the regional outbreak of influenza and
featured clinical presentations, creatine phosphokinase
(CPK) test and polymerase chain reaction (PCR) assay for in-
fluenza H1N1 were requested. CPK was measured to be 3200
(normal range: 24 - 229), and the nasopharyngeal swab for
influenza H1N1 was positive. Finally, the patient was diag-
nosed with BACM and received symptomatic therapy. He
completely recovered within 24 hours and was discharged
from the hospital while being able to walk.

2.2. Case No. 2

A seven-year-old boy with walking disability was admit-
ted to the hospital by his parents. The patient could not
walk a day before admission and could only stand with as-
sistance. He had a five-day history of fever, sore throat, rhin-
orrhea, and cough and had noticed dark-colored urine two
days before admission. On examination, he had fever (axil-
lary temperature of 38°C), moderate bilateral calf tender-
ness, and erythema in the throat. The remaining exami-
nations, including DTR test and other neurological evalu-
ations, were normal.

Based on the reasons mentioned in the first case, the
possibility of myositis was raised and the necessary tests
were requested. CPK was found to be 3000 (normal range:
24 - 229), and the nasopharyngeal swab for influenza H1N1
was positive. The patient’s urinalysis results were as fol-
lows: specific gravity of urine: 1020; red blood cell (RBC):
0; white blood cell (WBC): 0; blood: 2+; bilirubin: neg-
ative. The reticulocyte percentage (number of reticulo-
cytes compared to the total RBC count) was measured to
be 0.1. Coombs test results were negative and glucose-6-
phosphate dehydrogenase was in the normal range (total
bilirubin: 1.3 and direct bilirubin: 0.4). Other laboratory
test results are presented in Table 1.

To rule out hemoglobinuria, the plasma color was also
investigated, which was found to be clear. Therefore, rhab-
domyolysis following H1N1 influenza was confirmed. The

patient was treated with appropriate intravenous fluids.
After two days, he was able to walk on his own without dif-
ficulty. Urine analysis results changed to normal and the
patient was discharged with no complications.

2.3. Case No. 3

The third case was a six-year-old boy who was admitted
to the hospital due to his inability to walk normally. He ob-
viously walked on toes (toe-walking gait) and had a history
of fever, sore throat, cough, and myalgia of limbs, back, and
shoulders six days prior to admission. He had also noticed
high-colored urine, which had changed to normal a day be-
fore hospital admission. All the mentioned signs had re-
covered several days prior to admission, except coughing
and mild bilateral calf tenderness. DTR test and other neu-
rological examinations were normal.

The patient’s chest X-ray was normal, urinalysis re-
vealed normal results, and the nasopharyngeal swab for in-
fluenza H1N1 was positive. Other laboratory test results are
demonstrated in Table 1. Upon admission, the patient was
only treated with hydration and did not undergo any addi-
tional work-up. It took 48 hours for the signs and symp-
toms to completely recover, and the patient could walk
normally without any sequels.

The nasopharyngeal swabs of all three patients for in-
fluenza H1N1 PCR assay were sent to Hamadan health cen-
ter laboratory. Quantitative real-time PCR (QRT-PCR) was
performed, using Roche LightCycler® 96 system. The rou-
tine protocol for detecting influenza virus was followed
in our laboratory. Briefly, after extraction using the au-
tomatic extraction machine (Qiagen) and measuring RNA
concentration by NanoDrop (Thermo), we screened the
samples for flu types and finally determined the subtypes;
all the used kits were in-vitro diagnostics kits (fast track di-
agnostics). In general, current molecular influenza virus
tests are used in diagnostic testing facilities, where so-
phisticated equipments and highly trained technicians are
available.

3. Discussion

Since 1957, when BACM was first described, no clear dif-
ferentiation has been proposed between this complication
and rhabdomyolysis (9). However, some researchers have
attributed the term “benign myositis” to simple cases of
muscle pain and inflammation, in combination with a rise
in CPK level; the term “rhabdomyolysis” is used when myo-
globinuria is added to this combination (10, 11). It should
be emphasized that calf pain without a rise in CPK level is
not myositis, but an uncommon symptom of viral infec-
tions such as influenza (12).
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Table 1. Laboratory Data of BACM Cases

Laboratory Tests WBC (cells/µL) Hb (g/dL) PLT (cells /µL) ESR (mm/hr) CRP Qualitative Test H1N1PCR CPK

Case 1 9300 11.9 270,000 50 ++ + 3200

Case 2 12,500 12.3 321,000 NA NA + 3000

Case 3 11,500 12.0 325,000 42 ++ + 2300

Abbreviations: CPK, Creatine phosphokinase; CRP, C-reactive protein; ESR, Erythrocyte sedimentation rate; Hb, Hemoglobin; NA, Not available; PLT, Platelet; WBC, White
blood cell.

In this study, we described two cases of acute benign
myositis and a case of rhabdomyolysis, presenting with
acute limping. Most cases of BACM are assumed to be male,
as confirmed in our patients (13). All three patients had a
history of viral symptoms, although all the symptoms had
recovered within less than a week before the onset of walk-
ing disturbances.

The differential diagnoses for a child with a complaint
of difficult walking include trauma, infection (e.g., septic
arthritis and osteomyelitis), juvenile rheumatoid arthritis,
neuromuscular disorders, and malignancies (1, 14). Impor-
tantly, despite serious disorders considered in the differen-
tial diagnosis of limping, possibility of BACM should be as-
sessed via thorough history taking, precise examinations,
study of the local epidemiological pattern of influenza
virus, and simple blood tests. Once the patient’s condition
is improved, he/she does not require additional follow-ups.
Nevertheless, parents should be inquired about the history
of red-colored urine and be informed to occasionally check
the child’s urine during illness (15).

In this regard, Swaminathan and colleagues presented
the case of a four-year-old boy with acute onset transient
toe walking, following H1N1 influenza in India (6). As men-
tioned earlier, there are different types of viruses which
may cause myositis or rhabdomyolysis. In addition, Dou-
voyiannis et al. introduced the case of a seven-year-old boy
diagnosed with rhabdomyolysis, associated with parain-
fluenza virus (10). Moreover, over a one-year period, Raja-
jee and colleagues reported 40 cases of myositis in whom
Guillain-Barre syndrome was the most common referral di-
agnosis (5).

All the above-mentioned cases were suspected of
Guillain-Barre syndrome and had been checked clinically
by DTR test, which was found to be normal in all the pa-
tients. Also, in 2004, a study was performed on children
with influenza, and the authors reported that 5.5% of the
patients with influenza A virus and about 40% of patients
with influenza B virus had myositis (12). Based on a study
by Agyeman and colleagues, the duration of recovery is sev-
eral days (16).

BACM is a mild phenomenon which can appear as an

upsetting feature in patients. Therefore, it is the physi-
cian’s responsibility to distinguish this benign complica-
tion from serious etiologies of limping in children. Given
the fact that all the present cases were diagnosed during
an influenza outbreak, we recommend that in addition to
careful history taking and physical examination, regional
epidemiology of viral diseases, especially influenza virus,
be considered before laboratory tests, radiological exami-
nations, or other investigations.

The importance of this case series lies in addressing
one of the transient and disabling complications of in-
fluenza infection, which may be confused with serious dis-
orders. Although three cases are clearly not adequate for
making a final conclusion or recommendation, such stud-
ies could be the starting point for further large-scale re-
search.
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