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Abstract

A 42-year-old female presented with right hemiparesis. Computed tomography (CT) demonstrated a
slightly heterogeneous high density mass over the left frontal convexity with peritumoral edema, with
homogeneous enhancement by contrast material. Magnetic resonance imaging showed the left frontal
convexity tumor as a heterogeneous low intensity area on the T,-weighted image and a heterogeneous
high intensity area on the T,-weighted image, with homogeneous enhancement and dural tail sign after
intravenous administration of gadolinium-diethylenetriaminepenta-acetic acid. After admission, the
patient suddenly lost consciousness. CT demonstrated aggressive increase in the bulk of the tumor and
large peritumoral hemorrhage. The tumor was totally removed. The histological diagnosis was rhab-
domyosarcoma. Combined immunohistochemistry and electron microscopy techniques should be used
to differentiate rhabdomyosarcoma from malignant meningioma.
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Introduction

Intracranial primary rhabdomyosarcoma occurs
either as a primary tumor or as an extension from
the primary tumor located in the head and neck.
Intracranial primary rhabdomyosarcoma is very
rare. The clinical findings in patients with in-
tracranial rhabdomyosarcoma are similar to other
brain tumors, manifesting as a space-occupying le-
sion or focal neurological deficits. However, the
characteristic findings of diagnostic imaging are not
well known. The diagnosis of rhabdomyosarcoma is
based on positive immunostaining for desmin and
myoglobin and the ultrastructural features.

We report a case of primary intracranial rhab-
domyosarcoma associated with peritumoral hemor-
rhage and unique neuroimaging characteristics.

Case Report

A 42-year-old female was admitted on November 5,
2000, because of a one-month history of slowly
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progressive right hemiparesis. On admission, the
patient had no neurological abnormality except for
mild right hemiparesis. Chest radiography showed
no abnormalities, and all laboratory findings were
within normal limits. Computed tomography (CT)
demonstrated a slightly heterogeneous high density
mass over the left frontal convexity with peritumoral
edema, with homogeneous enhancement by contrast
medium. Magnetic resonance (MR) imaging showed
the left frontal convexity tumor as a heterogeneous
low intensity area on the T,-weighted image and a
heterogeneous high intensity area on the T,-weight-
ed image, with homogeneous enhancement and a
cyst formation after intravenous administration
of gadolinium-diethylenetriaminepenta-acetic acid
(Gd-DTPA). Coronal MR imaging with Gd-DTPA
showed the ‘“dural tail sign” around the tumor
attachment (Fig. 1). Right internal and external
carotid angiography demonstrated an avascular
mass. The CT, MR imaging, and angiography find-
ings suggested atypical meningioma, because the
mass was an extraaxial tumor with intratumoral het-
erogeneous radiological characteristics combined
with the presence of the dural tail sign.

She suddenly experienced headache and projec-
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Fig. 1 Magnetic resonance images showing the
mass as heterogeneous low intensity on the
T,-weighted image (upper left), and heter-
ogeneous high intensity on the T,-weighted
image (upper right). The mass showed a cyst
formation and dural tail sign (arrowheads)
after intravenous injection of gadolinium-
diethylenetriaminepenta-acetic acid (lower
row).

tile vomiting and then lost consciousness on Novem-
ber 12, 2000. CT demonstrated that the bulk of the
tumor had aggressively increased and the tumor was
associated with large tumoral hemorrhage (Fig. 2).
She underwent emergency craniotomy. The dural
surface was intact and the tumor was slightly
attached to the convexity dura mater. The tumor
was grayish brown and showed a tendency to
hemorrhage, and the demarcation of the tumor from
the brain parenchyma was partially unclear. The
tumor was totally removed.

Histological examination showed complicated
fusiform or spindle tumor cells, forming intersecting
fascicles of cells, which included massive necrotic
and hemorrhagic tissues. Abundant nuclear mitotic
figures and primitive capillaries were also recog-
nized (Fig. 3A). Immunohistochemical staining re-
vealed positive reaction for vimentin and myoglobin
in the tumor cells, but negative reaction for glial
fibrillary acidic protein and epithelial membrane an-
tigen (Fig. 3B). Electron microscopy demonstrated
that the large cells contained myofilament bundles
(actin and myosin filaments) interrupted by Z-discs
and minute bundles of filament with dense bodies in

Fig. 2

Computed tomography scans showing
aggressive increase in the bulk of the tumor
and large tumoral hemorrhage.

A: Photomicrograph of the tumor showing

complicated fascicles of fusiform or
spindle tumor cells with abundant nuclear
mitotic figures and primitive capillaries.
HE stain, x<200. B: Immunohistological
staining for myoglobin showing positive
reaction in the rhabdomyoblastic cells.
X 400.
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the cytoplasm of the small cells (Fig. 4). Based on
these findings, the histological diagnosis was rhab-
domyosarcoma. Gallium whole body scintigraphy
detected no extracranial tumor, so the tumor was
considered to be a primary intracranial rhab-
domyosarcoma.

Postoperative MR imaging showed radical
removal of the tumor. The postoperative course was
uneventful. The patient fully recovered conscious-

Fig. 4 Electron micrograph of a differentiating
myoblast displaying myofilament bundles
(actin and myesin filaments) and well-

organized formation of Z bands. Bar =

4 um.

ness with mild right hemiparesis. She was trans-
ferred to another institute for adjuvant therapy.

Discussion
Only 35 cases of the primary intracranial
rhabdomyosarcoma have been reported since

1934.510.13,19.23) Age at presentation ranged from 1 to
68 years with a slight male predominance (male:
female ratio 1.6:1).1? Children accounted for 72% of
the reported cases.??

The neuroradiological characteristics of primary
intracranial rhabdomyosarcoma are still unclear.
Rhabdomyosarcoma shows similar CT and MR
findings to meningioma.?®'V Only few cases of this
rare clinical entity described with CT and/or MR
imaging findings have been reported (Table 1).3%
10-12,22,23,25,26) Rhabdomyosarcoma appears as a
homogeneously or heterogeneously enhanced mass
on CT but angiography usually reveals an avascular
or hypovascular mass.2) Rhabdomyosarcomas are
frequently accompanied by marked adjacent paren-
chymal edema, but calcification is rarely present. In
our case, the rhabdomyosarcoma was located in the
frontal convexity and appeared as a homogeneously
enhanced mass on CT and MR imaging with a cyst
formation, but angiography showed an avascular
mass. Findings of homogeneous enhancement on
CT and MR imaging with hypovascularity by an-
giography might differentiate primary intracranial

Table 1 Imaging findings of primary intracranial rhabdomyosarcoma

Author (Year) Age/Sex  Location of tumor CT CT with : MR imaging V.Vlth
contrast medium contrast medium
Namba et al. (1979)?? 17/M tentorial apex ND hetero ND
Chiba et al. (1981)% 51/F frontal HD hetero ND
Olson et al. (1985)%%) 16/M tentorial apex ND homo ND
3/F CP angle ND homo ND
1/F CP angle ND homo ND
1M middle fossa ND hetero ND
Dropcho and Allen (1987)! 11/F frontal ND homo ND
Bhatia et al. (1989)% 10/F frontoparietal ND homo ND
Tomei et al. (1989)20) 14/F pineal area HD hetero ND
14/M frontotemporal HD homo ND
Hanna et al. (1993)'V 2/F parietal HD hetero ND
o/M frontal HD hetero ND
5/F trigone ND ND hetero
Hawkins et al. (1999)'2 44/M frontal hetero HD ND ND
Sugita et al. (2000)? 80/F frontal ND ND hetero
48/F cerebellum ND ND hetero
Present case 42/F frontal hetero HD homo homo

CP: cerebellopontine, CT: computed tomography, HD: high density, hetero: heterogeneous, homo: homogeneous,

MR: magnetic resonance, ND: not done.
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rhabdomyosarcoma from meningioma.

Our patient suffered massive tumoral hemor-
rhage. Intracranial rhabdomyosarcoma and other
sarcomas should be added to the differential diagno-
sis of tumors manifesting with spontaneous hemor-
rhage.l? In the present case, the histological study
showed the tumor was rich in primitive capillaries,
but the preoperative angiographic study revealed the
tumor as an avascular mass. The discrepancy be-
tween the histological and the angiographic findings
suggests circulation disturbance in the tumor and
may be related to the episode of tumor bleeding.
Abundant primitive capillaries in rhabdomyosarco-
ma might be also related to the bleeding tendency.
The patient and family should be informed of the
possibility of sudden clinical deterioration due to
spontaneous tumor bleeding.

Most rhabdomyosarcomas are densely cellular
and consist of small cells in which myoblastic com-
ponents may not be recognized by hematoxylin and
eosin staining.?) Primary rhabdomyosarcoma of the
central nervous system should be differentiated
from medullomyoblastomas,?V and from other types
of brain tumors containing myocystic components,
such as teratomas, gangliorhabdomyosarcomas,
gliomyosarcomas, mixed mesenchymomas, medul-
loepitheliomas, and intracranial extension or metas-
tasis from rhabdomyosarcoma located in the tissues
outside the central nervous system.!213-15.17.24)

Immunohistochemical staining for myoglobin can
be used to identify rhabdomyoblastic cells.2?
Myoglobin and desmin are specific for striated mus-
cle differentiation. Myosin is expressed earlier in
embryonal myoblastic development than myoglobin,
and may be more likely to occur in poorly differen-
tiated tumor cells.’® Only vimentin and cytokeratin
staining cannot differentiate mesenchymal from
neuroectodermal cells and are not specific for rhab-
domyosarcoma.? Myoglobin is a specific marker for
striated muscle and rhabdomyosarcoma.'#'®) Im-
munohistochemical methods can help to establish
the differential diagnosis and to characterize rhab-
domyosarcoma.91418)

Electron microscopy may be of great help in
confirming the diagnosis of rhabdomyosarcoma,
particularly when the presence of myofilaments or
myofibrils is shown in cells.?9.?7.28) Myofilaments,
either in disarray or in parallel with primitive Z
band material, may be observed. In our case, rhab-
domyosarcoma was difficult to differentiate from
malignant meningioma by light microscopy, but the
findings of immunohistochemistry and electron
microscopy established the final histological diagno-
sis as rhabdomyosarcoma. We think that immuno-
histochemistry and electron microscopy are essen-

tial for the correct differential histological diagnosis
of this rare clinical entity from malignant meningio-
ma.

The prognosis for patients with primary in-
tracranial rhabdomyosarcoma is poor, with survival
beyond 24 months being exceptional.”) Patients with
the longest survival have received aggressive treat-
ment consisting of radical gross removal, and high
dose (50-60 Gy) whole brain irradiation followed by
systemic chemotherapy such as methotrexate, vin-
cristine, actinomycin D, and cyclophosphamide.0:12)

References

1) Auer RN, Becker LE: Cerebral medulloepithelioma
with bone, cartilage, and striated muscle. Light
microscopic and immunohistochemical study. ] Neu-
ropathol Exp Neurol 42: 256-267, 1983

2) Barnard RO, Bradford R, Scott T, Thomas DGT:
Gliomyosarcoma. Report of a case of rhabdomyosar-
coma arising in a malignant glioma. Acta Neu-
ropathol (Berl) 69: 23-27, 1986

3) Bhatia S, Sarkar C, Mahapatra A: Primary cerebral
rhabdomyosarcoma. Indian ] Pediatr 56: 151-154,
1989

4) Bonnin JM, Rubinstein L]: Immunohistochemistry of
central nervous system tumors. Its contributions to
neurosurgical diagnosis. ] Neurosurg 60: 1121-1133,
1984

5) Bradford R, Crockard HA, Isaacson PG: Primary
rhabdomyosarcoma of the central nervous system:
case report. Neurosurgery 17: 101-104, 1985

6) Burger PC, Scheithauer BW: Rhabdomyosarcoma.
Tumors of the Central Nervous System. Washington,
DC, Armed Forces Institute of Pathology, 1993, pp
307-308

7) Celli P, Cervoni L, Maraglino C: Primary rhab-
domyosarcoma of the brain: observations on a case
with clinical and radiological evidence of cure. ] Neu-
rooncol 36: 259-267, 1998

8) Chiba Y, Fujino H, Yagishita S, Ito Y, Shiozawa T: [A
case of primary cerebral rhabdomyosarcoma]. No
Shinkei Geka 9: 1067-1072, 1981 (Jpn, with Eng
abstract)

9) Denk H, Krepler R, Artlieb U, Gabbiani G, Rungger-
Brandle E, Leoncini P, Franke WW: Proteins of inter-
mediate filaments: An immunohistochemical and
biochemical approach to the classification of soft tis-
sue tumors. Am ] Pathol 110: 193-208, 1983

10) Dropcho EJ, Allen JC: Primary intracranial rhab-
domyosarcoma: case report and review of the litera-
ture. ] Neurooncol 5: 139-150, 1987

11) Hanna SL, Langston JW, Parham DM, Douglass EC:
Primary malignant rhabdoid tumor of the brain: Clin-
ical, imaging, and pathologic findings. AJNR Am |
Neuroradiol 14: 107-115, 1993

12) Hawkins C, Muller P, Bilbao JM: April 1999 — 44
year old man with a bleeding intracerebral tumor.

Neurol Med Chir (Tokyo) 42, February, 2002



13)

14)

15)

16)

17)

18)

19)

20)

21)

Primary Intracranial Rhabdomyosarcoma 77

Brain Pathol 9: 741-742, 1999

Hayashi K, Ohtsuki Y, Ikehara I, Akagi T, Murakami
M, Date I, Bukeo T, Yagyu Y: Primary rhabdomyosar-
coma combined with chronic paragonimiasis in the
cerebrum: a necropsy case and review of the litera-
ture. Acta Neuropathol (Berl) 72: 170-177, 1986
Hinton DR, Halliday WC: Primary rhabdomyosarco-
ma of the cerebellum — a light, electron microscopic,
and immunohistochemical study. | Neuropathol Exp
Neurol 43: 439-449, 1984

Holimon JL, Rosenblum WI: “Gangliorhabdomyosar-
coma’: a tumor of ectomesenchyme. Case report. |
Neurosurg 34: 417-422, 1971

Jong AS, van Vark M, Albus-Lutter CE, van Ra-
amsdonk W, Voute PA: Myosin and myoglobin as
tumor markers in the diagnosis of rhabdomyosarco-
ma. A comparative study. Am ] Surg Pathol 8:
521-528, 1984

Kleinert R, Beham A, Rosanelli G: Alveolar rhab-
domyosarcoma in a young female patient metastasiz-
ing to the brain. Acta Neuropathol (Berl) 67: 341-344,
1985

Leedham PW: Primary cerebral rhabdomyosarcoma
and the problem of medullomyoblastoma. ] Neurol
Neurosurg Psychiatry 35: 551-559, 1972

Lopez F: Rhabdomyam als Primartumor des Klein-
hirnbruchkenwinkels. Z Gesamte Neurol Psychiatr
150: 242-251, 1934

Masuzawa T, Shimabukuro H, Kamoshita S, Sato F:
The ultrastructure of primary cerebral rhabdomyo-
sarcoma. Acta Neuropathol (Berl) 56: 307-310, 1982
Misugi K, Liss L: Medulloblastoma with cross-
striated muscle. A fine structural study. Cancer 25:
1279-1285, 1970

Neurol Med Chir (Tokyo) 42, February, 2002

22)

23)

24)

25)

26)

27)

28)

Namba K, Aschenbrener C, Nikpour M, VanGilder
JC: Primary rhabdomyosarcoma of the tentorium
with peculiar angiographic findings. Surg Neurol 11:
39-43, 1979

Olson JJ, Menezes AH, Godersky JC, Lobosky JM,
Hart M: Primary intracranial rhabdomyosarcoma.
Neurosurgery 17: 25-34, 1985

Preissig SH, Smith MT, Huntington HW: Rhab-
domyosarcoma arising in a pineal teratoma. Cancer
44: 281-284, 1979

Sugita Y, Shigemori M, Harada H, Wada Y, Hayashi
I, Morimatsu M, Okamoto Y, Kajiwara K: Primary
meningeal sarcoma with leiomyoblastic differentia-
tion. Am J Surg Pahol 24: 1273-1278, 2000

Tomei G, Grimoldi N, Cappricci E, Sganzerla EP,
Gaini SM, Villani R, Massini B: Primary intracranial
rhabdomyosarcoma: report of two cases. Childs Nerv
Syst 5: 246-249, 1989

Yagishita S, Itoh Y, Chiba Y, Fujino H: Primary rhab-
domyosarcoma of the cerebrum: An ultrastructural
study. Acta Neuropathol (Berl) 45: 111-115, 1979
Zimmerman LE, Font RL, Andersen SR: Rhab-
domyosarcomatous differentiation in malignant in-
traocular medulloepitheliomas. Cancer 30: 817-835,
1972

Address reprint requests to: K. Mori, M.D., Department of

Neurosurgery, Juntendo University, Izunagaoka
Hospital, 1129 Nagaoka, Izunagaoka-cho, Tagata-
gun, Shizuoka 410-2295, Japan.

e-mail: KMORI1919@hkg.odn.ne.jp.



