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Cystic Temporofacial Rhabdomyosarcoma with Subarachnoid Communication 

William L. Hirsch , Jr. , 1 Hugh D. Curtin, 1 lvo Janecka,2 and Leon Barnes,3 

Summary: The authors present an unusual case of cystic tem
porofacial rhabdomyosarcoma with subarachnoid communica
tion in a 10-year-old boy, and discuss the differential diagnosis, 
possible etiology, and other types of rhabdomyosarcoma. 

Index terms: Face, neoplasms; Myosarcoma; Subarachnoid 
space, neoplasms 

Rhabdomyosarcoma (RMS) is the most com
mon soft-tissue sarcoma of childhood. The neo
plasm probably originates from pluripotential 
mesenchyme, and may occur anywhere in the 
body. Thirty to 40% arise in the head and neck. 
Imaging studies typically show a homogeneous 
soft-tissue mass, often with poorly defined mar
gins and permeative bone destruction (1-5). 

We report an unusual case of embryonal RMS 
of the facial soft tissues. The tumor consisted of 
a cavity with multiple extensions that communi
cated with the subarachnoid space. 

Case Report 

A 1 0-year-old boy was examined by his dentist for acute 
nonpainful swelling of the right cheek. Attributing the 
swelling to dental infection, several primary teeth were 
extracted, and the patient was placed on amoxicillin and 
Augmentin. The swelling persisted, and 2 weeks later, he 
was seen by an otolaryngologist. Physical exam revealed a 
cheek mass bulging into the oral cavity. The mass was felt 
to be a salivary duct cyst, and a drain was inserted into the 
cyst from the oral cavity. Copious amounts of clear fluid 
was observed to escape along the drain. The same day the 
patient began complaining of headache. He developed fever 
to 103°F and meningismus; both were treated with antibi
otics. The drain was removed after 1 week of continued 
drainage. Imaging studies were obtained. Neurologic ex
amination, including cranial nerve function, was normal 
except for diminished sensation in the distribution of all 
three divisions of the right trigeminal nerve. 

Computed tomography (CT) showed a well-defined, lob
ulated low-density mass involving the right cheek, presty
loid and poststyloid parapharyngeal space, the masticator 
space, and the temporalis fossa (Figs. IA and IB). There 
were sharply marginated bone defects in the anterior wall 
and the floor of the middle cranial fossa , including the 
foramen ovale. A CT cisternogram was performed and all 
of the low-density lobules of the mass were opacified along 
with the subarachnoid space (Fig. 1 C). Magnetic resonance 
(MR) imaging showed similar findings; the contents of the 
Ioculations had signal characteristics of cerebrospinal fluid 
(CSF). There were two areas of higher CT attenuation 
within the lesion. One was near the lateral aspect of the 
pterygopalatine fossa, and the other just beneath the fora
men ovale in the upper masticator space. These areas 
enhanced on both CT and MR scans following contrast 
administration (Figs. ID and IE). Selective external carotid 
angiography showed a faint blush near the right pterygo
palatine fossa but revealed an otherwise avascular mass. 
Small branches of the external carotid artery were stretched 
around the mass. A parotid sialogram showed normal ducts 
displaced by the adjacent mass. Our preoperative diagnosis 
was multiloculated encephalocele. The enhancing areas 
were difficult to explain but were attributed to brain tissue 
within a encephalocele or an inflammatory reaction to the 
transoral drain. 

At surgery, the walls of the cystic cavities were ex
tremely thin and appeared absent in several areas. The 
soft-tissue components corresponding to the solid areas on 
CT and MR had the appearance of brain . Intraoperatively, 
the clinical impression was one of a multiloculated menin
goencephalocele. After resection, the defects in the floor 
of the middle cranial fossa and sphenoid sinus caused by 
the mass were filled with a temporalis muscle flap. 

Histologic examination of the cyst wall revealed an 
embryonal RMS. lmmunoperoxidase stains of the neoplas
tic cells were positive for desmin and myoglobin, indicating 
a muscle origin. 

Postoperatively, the patient received systemic chemo
therapy (Ara-C, vincristine, ifosfamide, Actinomycin D, and 
steroids) and cranial irradiation (308 Gy whole brain and a 
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Fig. 1. A , Axial CT following intravenous contrast shows a lobulated CSF density mass involving the right prestyloid and poststyloid 

parapharyngeal space, the masticator space, and the temporalis fossa (arrows). 
B, Coronal enhanced CT shows that the mass has an intracranial component. The right Meckel's cave is expanded and has an 

irregular contour. Compare with the normal cave on the left (large arrow). The intracranial and infratemporal components of the mass 
appear to communicate. There is a smoothly marginated defect in the floor of the middle cranial fossa where foramen ovale should be 
(small arrows). 

C, Axial CT immediately following intrathecal contrast shows opacification of the cysts (arrows), confirming that the cysts 
communicate with the subarachnoid space (compare with A). 

D, Axial MR, 600/ 20/2 (TR/ TE/excitations), shows the soft-tissue component of the mass replacing the normal fat in the right 
inferior orbital fissure and pterygopalatine fossa (arrow). 

£ , Coronal MR (450/ 20) after intravenous gadolinium shows enhancement of the soft-tissue component (arrow). The walls of the 
cysts (small arrows) did not enhance. 

total dose of 594 Gy to the base of skull and right cheek). 
Because of the parameningeal location of the neoplasm, 
he also received intrathecal methotrexate. 

The patient tolerated radiation and chemotherapy well. 
After 4 months, he developed a foot drop that improved 
when vincristine was temporarily held. Fourteen months 
after surgery, while still on chemotherapy, the patient was 
admitted for headache, progressive difficulty with gait, and 
recent onset of difficulty initiating urination . Physical exam 
revealed a Brown-Sequard syndrome referable to the L5 
level. MR showed enhancing nodules throughout the intra
cranial and spinal CSF spaces. The patient was treated 
with an additional 30 Gy to the head and 160 Gy to the 
spine. The patient began having seizures and, over the next 

2 months, developed multiple cranial nerve palsies presum
ably related to diffuse subarachnoid metastases. He also 
developed massive hydrocephalus and an enlarged, trapped 
fourth ventricle, which were also felt to be related to CSF 
metastases at the outlet of the fourth ventricle and at the 
cerebral aqueduct. Because of his worsening neurologic 
condition, his parents stopped treatment and provided 
comfort measures at home. 

Discussion 

The differential diagnosis of large temporofa
cial cystic lesions includes cystic hygroma/lym-
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phangioma, teratoma, parotid duct cyst, abscess, 
congenital encephalocele (6), and cystic brain 
heterotopia (7). Until now, we had not encoun
tered a cystic RMS. 

The Intergroup Rhabdomyosarcoma Study di
vides head and neck RMS into three categories 
by site: 1) orbital, 2) parameningeal (middle ear, 
paranasal sinuses, and nasopharynx), and 3) other 
head and neck sites (5). The parameningeal group 
has a less favorable prognosis because of a pre
disposition to subarachnoid dissemination (2, 8-
10). Histologically, RMS can be categorized as: 1) 
embryonal, 2) botryoid, 3) alveolar, and 4) pleo
r.lorphic (3-5). The embryonal subtype (this case) 
accounts for 56% of RMS and is most frequent 
in the head-neck region and genitourinary tract. 

Imaging of RMS typically shows a homogene
ous soft-tissue mass in the orbit, temporal bone, 
or nasopharynx. The tumor enhances to the same 
degree as surrounding muscle. Occasionally the 
tumor is well demarcated, but more often the 
margins are poorly defined, distorting, or infiltrat
ing adjacent tissue planes. Bone destruction is 
common and well demonstrated by CT, particu
larly if bone algorithms are used (5, 11). Contrast 
enhancement and coronal scans are helpful in 
detecting tumor that has penetrated the skull 
base to involve the intracranial compartment. . 
RMS are usually solid tumors ( 12). Areas of 
hemorrhagic necrosis may be seen in large RMS 
(13) and pathologically cystic spaces containing 
necrotic debris may occur (14, 15). Small cystic 
spaces within solid tumors have also been iden
tified in pelvic RMS by ultrasound (16). However 
the predominantly cystic nature of the mass in 
this case is very unusual. To our knowledge, the 
communication of cystic loculations in a para
meningeal RMS with the subarachnoid space has 
not been previously described. 

We can only speculate how this unusual lesion 
developed. One possibility is that a RMS arose 
beneath the skull base and eroded through the 
bone into the dura. Exposure of the weakened 
dura to CSF pulsations might permit invagination 
of CSF into the tumor or formation of a peritu
moral collection (Fig. 2). This would explain the 
expansile nature of the mass, as well as its com
munication with the subarachnoid space. Another 
possible explanation is that the tumor arose near 
a preexisting encephalocele. RMS are associated 
with a higher than expected incidence of congen
ital anomalies of the central nervous system, 
genitourinary system, and cardiovascular system 
( 17). A necrotic tumor that ruptured into the 
subarachnoid space should have irregular, not 
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Fig. 2. Proposed mechanism for the development of this lesion. 
Initially the soft-tissue tumor erodes the floor of the middle crania l 
fossa. The mass is invaginated and its walls expanded by the 
pulsitile pressure of the CSF. 

smooth, walls and the patient should have had 
some symptoms of meningeal irritation prior to 
the placement of the drain . 

Aggressive multimodality treatment with sur
gery , systemic chemotherapy, and radiation ther
apy have improved the prognosis of RMS consid
erably in the past decade. Supplemental irradia
tion to the entire cranium and intrathecal 
chemotherapy are usually added to the treatment 
regime in parameningeal RMS, such as the case 
presented here. Drop metastasis to the spinal 
subarachnoid space are rare in patients receiving 
intrathecal chemotherapy, so spinal irradiation is 
sometimes omitted as in this case (4). 
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