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Summary: We describe intracranial spread of primary scalp rhab-
domyosarcoma in a 15-year-old boy who presented with signs of
increased intracranial pressure.
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One third of rhabdomyosarcomas in children
arise in the head and neck. We present a case of
primary scalp rhabdomyosarcoma that infil-
trated the calvaria and spread intracranially.

Case Report
A 15-year-old black boy was seen at an outside hospital

after 4 days of severe headache, nausea, and vomiting.
Medical history and physical examination were unremark-
able. A head computed tomographic (CT) scan (not avail-
able for our review) was interpreted as normal, and the
patient was discharged. The patient returned 3 days later
with no improvement in symptoms. Findings on head CT
(filmed only with soft-tissue windows) were, again, inter-
preted as normal at the outside institution (Fig 1). Lumbar
puncture revealed an opening pressure of 360 mm H2O
(normal, 100 to 200 mm H2O), with 2 red blood cells and
2 white blood cells per cubic millimeter and 30 mg/dl of
protein. Because of the high protein count and persistent
symptoms, magnetic resonance imaging was performed
(Fig 2) and showed a large intracranial and extracranial
soft-tissue mass in the high parietal region producing in-
ferior displacement of the cerebral hemispheres and cau-
dal herniation of the cerebellar tonsils through the foramen
magnum. Diffuse infiltration of the calvarial marrow was
also present.

Fine-needle aspiration of the lesion was inadequate for
pathologic diagnosis, and open biopsy of the lesion was
performed. The tumor was composed of cells with irregu-
lar, polylobulated nuclei and a high nuclear-to-cytoplas-
mic ratio. DNA flow cytometry demonstrated two G0G1

peaks, indicating an aneuploid cell population. Immuno-
peroxidase staining of the tumor cells was positive for actin
and desmin but negative for cytokeratin, neuron-specific
enolase, and lymphoid markers. These findings, together
with the histopathology of a small round-cell tumor, led to
the diagnosis of rhabdomyosarcoma, embryonal type.

Subsequent chest and abdominal CT examinations
were normal, except for mild enlargement of the pancre-
atic head, presumably because of high-dose steroid ther-
apy. Results of bone marrow aspirate and biopsy were
normal. Bone scanning showed markedly pronounced up-
take of radiotracer in the skull.

The patient was classified as having stage IV, group 4
rhabdomyosarcoma and was registered in the Intergroup
Rhabdomyosarcoma Study #4. He was begun on a che-
motherapy protocol consisting of vincristine, melphalan,
and dexamethazone and underwent whole-brain and cer-
vical spine irradiation to a total of 44.4 Gy. He also re-
ceived reduced-field radiation of 7.2 Gy to the right and left
brain fields. Despite aggressive treatment (including reini-
tiation of chemotherapy), the patient died 6 months after
initial presentation.

Fig 1. Axial unenhanced CT scan at the level of the upper
cerebral hemispheres. The large intracranial component of the
scalp mass is very difficult to appreciate in the axial plane (arrow-
heads). The increased thickness of the posterior scalp tissues was
overlooked initially.
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Fig 2. A, Sagittal T1-weighted magnetic
resonance image (600/20/2 [repetition
time/echo time/excitations]) shows a large
intracranial and extracranial soft-tissue
mass, with infiltration of the calvarial mar-
row (white dots) from the posterior frontal
region to the foramen magnum. Normal
high signal intensity of noninfiltrated marrow
(small black dots) in the anterior aspect of
the frontal bone is present. There is marked
compression on the parietal and occipital
lobes with kinking and inferior displacement
of the brain stem. Cerebellar tonsillar herni-
ation is evident (large black dot).
B, Coronal T1-weighted magnetic reso-

nance image (600/20) after contrast admin-
istration shows diffuse enhancement of the
large, infiltrating soft-tissue mass (dots) and
the meninges secondary to parameningeal
spread of tumor.
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Necropsy revealed tumor infiltrating the pancreas, both
testicles, and the right sixth and eighth ribs. A soft-tissue
mass within the oral cavity was found to represent tumor
metastases, and there was enlargement and infiltration of
some retroperitoneal lymph nodes. Tumor was also found
in bone marrow taken from a lumbar vertebral body.

Although gross meningeal involvement was present,
there was no evidence of skull or scalp infiltration by
tumor. Histologic sections confirmed widespread involve-
ment of the leptomeninges by metastatic rhabdomyosar-
coma with small, round to oval cells arranged in a pattern
of noncohesive nests and separated by thin fibrous septa.
The nests had a pseudoglandular appearance, resembling
alveoli, with central empty spaces, and this pattern led to
a final classification of rhabdomyosarcoma, alveolar type.

Discussion

Rhabdomyosarcoma, a malignant tumor of
mesenchymal origin, is the most common soft-
tissue sarcoma in infants and children, repre-
senting 13% of all pediatric malignant neo-
plasms (1). Its incidence is approximately four
new cases per million in children under age 15
(about 250 new cases each year in the United
States) (2). The median age of presentation in
two large series was about 7 years (3). Two
peaks in age of onset are seen: one from 2 to 6
years and a second from 14 to 18 years (1, 4).
About one half of patients are less than 5 years
old and 70% less than 10 (5). The peak in teen-
age years is largely caused by paratesticular
rhabdomyosarcoma (4). There is a 3:1 ratio of
white children to black children, and approxi-
mately 60% of cases arise in males (3).
Four distinct histologic types are identified,

all arising from primitive rhabdomyoblasts: em-
bryonal, the most malignant and most common
type found in the head and neck; botryoides, a
subset of the embryonal type, which always
arises beneath a mucous membrane and grows
as a polypoid mass; pleomorphic, rare in chil-
dren and occurring mainly in the trunk and ex-
tremities; and alveolar, which grows in nests
resembling pulmonary alveoli.
Forty percent of rhabdomyosarcomas arise

in the head and neck, although they can arise in
any part of the body (1). Interestingly, most
rhabdomyosarcomas do not occur in muscle,
but arise in sites where muscle is not usually
located (1, 2). The most common sites of origin
within the head are the orbit, nasopharynx,
paranasal sinuses, middle ear, and external au-
ditory canal. For therapeutic reasons, it is im-
portant to differentiate between a primary or-
bital location, a parameningeal location (de-
fined as tumor close enough to the meninges to
permit intracranial spread), and other sites. Be-
cause of the aggressiveness of the tumor, dis-
tant metastases and spread to contiguous bony
structures are quite common. In the head and
neck, these tumors often will cause extensive
local bone destruction as the soft-tissue mass
expands and infiltrates. It is, therefore, impor-
tant that the CT scans be filmed at both narrow
and wide window settings. Unfortunately, only
narrow windows were available on hard copy for
our review when the patient was transferred to
our institution.
Parameningeal lesions tend to present late,

as in this case, because of their location. Pa-
tients often have vague symptoms such as
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headaches, weakness, or other signs of in-
creased intracranial pressure. Seventy-six per-
cent of parameningeal tumors eventually show
direct extension into the central nervous system
(6), and all parameningeal tumors will be asso-
ciated with signs of an intracranial mass after
invasion of the calvaria. The median survival
after intracranial extension is 5 to 9 months (7).
Primary rhabdomyosarcoma of the scalp is

rare. Although it is certainly possible that the
scalp lesion identified in our patient represented
a metastatic lesion, an exhaustive search for a
primary tumor was negative. Latchaw (8) pre-
sented a case of metastatic rhabdomyosarcoma
to the scalp with imaging characteristics very
similar to our case, including infiltration of the
skull and spread into the intracranial compart-
ment.
The cause of this tumor is unknown, but there

have been a few reported instances of associa-
tions with neurofibromatosis (1), fetal alcohol
syndrome, basal cell nevus syndrome, and con-
genital abnormalities of the central nervous sys-
tem (4). There is an increased prevalence of
other malignant tumors in family members of
children presenting with rhabdomyo-sarcoma
(5), although most children with this malignant
neoplasm have no identifiable associated disor-
der.
Treatment of these tumors can be surgical

and/or radiotherapeutic or medical. Before
1972, long-term survival of head and neck rhab-
domyosarcoma was rare, with survival rates as
low as 10% to 34% (9). In 1972, the Intergroup
Rhabdomyosarcoma Study introduced multi-
modality therapy in which surgery, multidrug
chemotherapy, and radiotherapy were com-
bined (10). Prognosis improved significantly
thereafter and has continued to improve in re-
cent years because of more aggressive thera-
peutic regimens (3, 5, 9). However, in children
with meningeal spread, mortality rates remain
very high, and in some series are 100% (11).
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