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Abstract
Background Widespread alveolar rhabdomyosarcoma
(ARMS) with bone marrow involvement and with an un-
known primary tumor, especially presenting with acute tumor
lysis syndrome can be easily misdiagnosed as a hematological
malignancy. Furthermore, brain metastasis of ARMS is rare
seen in children.
Case report Herein, we report a 14-year-old boy presenting
with acute tumor lysis syndrome due to bonemarrow invasion

of ARMS, who was diagnosed after abdominal paraaortic
lymph node biopsy. Despite radiological and nuclear medicine
imaging, the primary tumor site could not be found. He was
treated with vincristine, topotecan, and cyclophosphamide for
42 weeks. Six months after the completion of treatment, he
suffered from severe headache, blurred vision, right hemiple-
gia, and severe bone pain. Cranial magnetic resonance imag-
ing showed multiple hemorrhagic infarctions. Brain biopsy
showed brain metastasis with PAX3-FKHR fusion transcript.
Conclusion The clinicians must be vigilant about solely brain
metastasis in ARMS without additional metastasis.
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Introduction

Rhabdomyosarcoma (RMS), which accounts for 4–10 % of
pediatric malignancies, is the most common soft tissue sarco-
ma of adolescence and childhood [8, 27]. The annual inci-
dence is approximately 4.5 cases per million in children under
the age of 20 [27]. Among all areas in the body, the head and
neck region is the most frequent site, accounting for 35–40 %
of the cases [5, 6].

RMS is a small, round, blue cell tumor usually arising in the
skeletal muscle tissue, and it is thought to originate from
mesenchymal cells likely committed to the skeletal muscle
lineage. Four pathological subtypes have been traditionally
defined: alveolar rhabdomyosarcoma, embryonal rhabdomyo-
sarcoma, botyroid rhabdomyosarcoma, and pleiomorphic rhab-
domyosarcoma. Embryonal subtype accounts for nearly 70 %
with better prognosis, and alveolar subtype accounts for more
than 20 % with a relatively poor prognosis. In recent years, the
survival rate of RMS has greatly improved with the multimodal
therapy proposed by the Intergroup Rhabdomyosarcoma Study
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Group (IRSG); in nonmetastatic RMS, the estimated 5-year
overall survival rate was 88 % in the embryonal type and 72 %
in the alveolar type [5, 6, 8]. Similar results were reported in
Turkey [2]. Alveolar RMS is usually found in adolescents and
typically arises in the deep musculature of the extremities while
embryonal rhabdomyosarcoma primarily occurs in children
younger than 4 years of age [8]. Widespread alveolar RMS
metastases to the bone marrow can be present with acute tumor
lysis syndrome mimicking hematologic malignancies. These
cases present a diagnostic problem to anyone unfamiliar with
its clinical features [4, 9–11, 18, 25]. Especially, alveolar RMS
with t(2;13) (q35;q14) may present with widespread disease,
no discernible primary lesion, and, in some cases, may be
confined to the marrow [3, 15, 16].

Although, brain metastasis is frequently encountered in
adults with cancer, it is rarely encountered in pediatric solid
tumors. Brain metastasis in RMS are generally seen as a
leptomeningeal spread after local recurrence or lung metasta-
sis [7].

Here, we describe a case with alveolar rhabdomyosarcoma
(ARMS) mimicking hematological malignancies, who pre-
sented with brain metastasis 6 months after the completion
of chemotherapy.

Case report

A 14-year-old boy, who had abdominal pain for a week was
referred to our hospital because of the enlargement of para-
inguinal and para-aortic lymph nodes on abdominal ultraso-
nography and computed tomography. On physical examina-
tion, only slight hepatosplenomegaly was found. Although
complete blood count was normal, he had an acute renal
failure because of tumor lysis syndrome (serum values of
BUN, 65 mg/dl; creatinine, 6.3 mg/dl; uric acid, 15 mg/dl;
phosphorus, 7.5 mg/dl; and LDH, 2,484 IU/L). Examination
of bone marrow aspirate revealed a diffuse infiltration by
small, round blast cells with cytoplasmic vacuolation. These
blasts were PAS positive. He was suspected with a differential
diagnosis of lymphoma with acute tumor lysis syndrome
(ATLS) by clinical and biochemical findings and radiological
imaging, so steroid treatment was started. PET-CT demon-
strated extensive lymphadenopathy and bone marrow in-
volvement. Because response to steroid treatment was not as
good as expected, surgical biopsy of the para-aortic lymph
node and bone marrow biopsy was performed. Sections of
para-aortic lymph node biopsy demonstrated atypical cells
with alveolar pattern, narrow cystoplasm, and hyperchromatic
uniform nucleus. The immunohistochemistry confirmed a
diagnosis of RMS—tumor cells were positive for desmin
and vimentin. MR imaging to find the primary tumor show
bladder wall thickness and wall irregularity and generalize
LAP. Cystoscopy was performed because the bladder can be

a primary tumor area. The bladder mucosa was seen as fragile
and with no obvious mass. Because of distant metastasis, he
was considered at stage IVand at the high-risk group ARMS.
He was treated with vincristine, topotecan, and cyclophospha-
mide for 42 weeks. PET-CTshowed no bone marrow involve-
ment or lymphadenopathy at the end of the treatment. Six
months after the completion of treatment, the patient was
admitted with severe headache, blurred vision, right hemiple-
gia, and severe bone pain. Cranial magnetic resonance imag-
ing showed multiple hemorrhagic infarctions. Whole body
bone scintigraphy and bone marrow aspiration was made
because of bone pain. While bone scintigraphy showed dif-
fuse hypermetabolic activity, bone marrow aspiration was
normal. Because of the deteriorated general condition with
refractory convulsions, the patient was admitted to the pedi-
atric intensive care unit. Brain biopsy was performed. The
diagnosis of alveolar rhabdomyosarcoma was confirmed
(Fig. 1). On the biopsy material of the brain, the reverse
transcriptase polymerase chain reaction (RT-PCR) was per-
formed using one-step RT-PCR kit (QIAGEN One-step RT-
PCR kit), and the PAX3-FOXO1A fusion transcript was de-
tected (Fig. 2). The patient died 1 day after the biopsy
procedure.

Discussion

Histologically, ARMS tumors typically contain alveoli struc-
tures similar in appearance to those seen in the lung though
solid variant ARMS do occur. ARMS is associated with a
poorer prognosis [16]. Most cases have been associated with
advanced RMS presenting with bone marrow (BM) metasta-
ses. The clinical picture of a widespread RMS may resemble
acute hematologic malignancy. Morandi et al. [18] described
a case with RMS that metastasized to the bone marrow
presenting as acute leukemia in 1996. There have been case
reports of ARMS masquerading as hematologic malignan-
cies, and there have been several cases of ARMS with lymph
node involvement. In the absence of an evident primary
tumor, the nature of the cells infiltrating the marrow may
present a diagnostic problem. RMS with bone marrow in-
volvement but without an obvious primary tumor is easily
confused with acute leukemia, particularly of the lympho-
blastic type [27].

ARMS with lymph node involvement is a big and chal-
lenging diagnostic problem, especially when patients present
with clinical and/or laboratory signs of ATLS [4]. Mekni
et al. [17] reported a case with ARMS mimicking lympho-
ma. Also, Hanke et al. [10] reported a 4-year-old boy who
presented with an acute swelling at his right groin and
increased LDH level, L3 morphology in BM aspirate, and
multiple enlarged abdominal lymph nodes. The patient was
started with chemotherapy according to the NHL-BFM 95
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protocol because of clinical and morphological findings. No
clinical response was observed, and lymph node biopsy
revealed alveolar RMS.

Despite parenchymal or leptomeningeal metastasis, in-
volvement of the central neurological systems within a child
with cancer may be caused by different etiopathogenesis,
including paraneoplastic involvement, or neurologic compli-
cations resulting from organic and psychotic syndromes relat-
ed to chemotherapy or radiation treatment and infections
originating from immunosuppression related to the disease
or its treatment [14, 20–24, 29, 30].

A few similar cases have been reported in the literature in
which, after intensive investigation, neither masses nor
osteolytic lesions were found at the onset. This
lymphadenopathic ARMS shows lymph nodes as a clinical
manifestation mimicking lymphoma with an unknown prima-
ry neoplasm [18]. Although, a 20-year-old man with ARMS
mimicking a lymphoma at presentation was reported by Tsai
et al. [28], this case was diagnosed as ARMS because of
immunohistochemical staining and cytogenetics.

Our case bears striking similarities to some previously
reported cases. It was thought that he had ATLS due to non-
Hodgkin lymphoma with clinical and biochemical findings. A
primary tumor was not found. We have observed that in the
BM, biopsy displayed an extensive tumorous infiltrate with
the alveolar spaces lined by primitive round cells.

In the subtype of alveolar rhabdomyosarcoma, approxi-
mately 80 % of cases harbored two signature chromosomal
translocations—t(2;13)(q35;q14) in 60 % and t(1;13)
(p36;q14) in 20 % of cases. These translocations resulted in
the formation and overexpression of chimerical genes PAX3–
FOXO1 (FOXO1, also known as FKHR) and PAX7–FOXO1,
respectively. This aberrant gene expression program is then
hypothesized to contribute to tumorigenic behavior by
impacting on the control of growth, apoptosis, differentiation,
and motility. The aberrant or inappropriate expression of these
gene products is postulated to contribute to oncogenic initia-
tion or progression by stimulating cell behaviors such as
growth and motility or inhibiting cell behaviors such as apo-
ptosis and terminal differentiation. A characteristic of the
ARMS subtype is the occurrence of PAX3–FOXO1 as the
most common fusion gene in ARMS. This fusion transcription
factor is thought to drive the gene expression that causes the
worse prognosis in ARMS [3, 15, 16]. We could not study a
chromosomal analysis at the onset. Six months after the com-
pletion of chemotherapy, he developed brain metastasis

Fig. 1 Hematoxylin eosin staining (a) and immunohistochemical stain-
ing of myogenin (b) of ARMS on the brain biopsy of the patient

Fig. 2 The gel electrophoresis
bands representing PAX3-
FOXO1A gene fusion that were
visualized at 145 and 89 bp. The
band at 89 bp provided a
crosscheck for PAX3
involvement
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without lung metastasis, and, on the brain tissue,
t(2;13)(q35;q14) by molecular analyses were found.

Brain metastasis occurs in 20–30 % of adult patients with
cancer, whereas they are uncommon in children. However,
as survival increased in pediatric cancer, reports of cases that
developed brain metastasis have been increasing. The inci-
dence of brain metastasis in children with solid tumors is
1.5–2.5 % in clinical series and 6–13 % in autopsy series,
but varies considerably depending on histology, location,
stage, and duration of survival and pattern of systemic me-
tastases [1, 6, 12, 13, 18, 19, 26, 28]. A case of 14-year-old
girl is reported in whom an alveolar rhabdomyosarcoma
occurred in the soft tissues of the left forearm 4 years prior
to death [13].

For brain metastases in children with solid tumors, the
presence of lung metastasis appears to be a predisposing
factor. Brain metastases most l ikely ar ise from
hematogenously derived tumor emboli emanating from pul-
monary metastasis. Careful examination and imaging studies
for neurologic symptoms in childrenwith cancer are important
in the diagnosis of brain metastasis [1].

Our patient had brain metastasis from hematogenously
derived tumor emboli emanating from unknown other sites
without lung metastasis. As a conclusion, the presented case
also had a poor prognosis and died after 1 year of diagnosis
due to brain metastasis of ARMS mimicking hematological
malignancies.
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