Rhabdomyosarcoma of the Head and Neck in Adults: MR and CT

Findings
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PURPOSE: To evaluate imaging findings of rhabdomyosarcoma of the head and neck in adults.
METHODS: We examined 11 patients (seven men and four women; 17 to 73 years old) with
pathologically proved rhabdomyosarcoma of the head and neck. The tumors originated in the
paranasal sinuses (n = 6), cheek (n = 3), nasal cavity (n = 1), and infratemporal fossa (n = 1).
Eight of the rhabdomyosarcomas were of the embryonal type, two were pleomorphic, and one was
alveolar. Necrosis was seen in four patients, but calcification or intratumoral hemorrhage was not
found. Two tumors had nodal extension. Contrast-enhanced CT was performed in 10 patients, and
two patients had contrast-enhanced MR imaging. RESULTS: On CT scans, the masses enhanced
to the same degree as adjacent muscle. The masses showed a homogeneous pattern in six cases
and a heterogeneous pattern in four cases. The tumor margins were poorly defined in eight cases.
On MR images, the masses were homogeneously isointense with muscle on T1-weighted studies
and were hyperintense relative to muscle on T2-weighted studies. On both CT and MR images, 10
of 11 cases showed poorly defined, homogeneous masses destroying adjacent bony structures.
CONCLUSIONS: MR imaging seems to be better than CT for initial and follow-up examination of
patients with rhabdomyosarcoma because of its multiplanar capability and because it more
precisely defines the extent of tumor.
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Rhabdomyosarcoma is one of the most com-
mon soft-tissue sarcomas in children under 15
years of age, and the head and neck is the
principal location for childhood rhabdomyosar-
coma; however, head and neck rhabdomyosar-
coma is rare in adults (1-3). There is also a
general impression that the tumor has a differ-
ent natural course, response to treatment, and
prognosis in adults than in children (3-5). Re-
ports of rhabdomyosarcoma of the head and
neck in adults have been included in general
series of imaging findings of rhabdomyosar-
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coma (6—8); we describe the computed tomo-
graphic (CT) and magnetic resonance (MR) im-
aging findings of rhabdomyosarcoma of the
head and neck in a group composed exclusively
of adults.

Materials and Methods

Eleven patients with histopathologically proved rhab-
domyosarcoma of the head and neck had CT or MR im-
aging over a 5-year period. The patients included seven
men and four women who were 17 to 73 years old (medi-
an, 29 years). Ten patients had CT after receiving an
intravenous bolus injection of 150 mL of contrast mate-
rial. The CT scans were obtained with 5-mm-thick contig-
uous sections in the axial plane. Coronal studies were
performed in five cases to assess intraorbital or intracranial
extension. MR images were obtained in two patients on a
1.0-T unit with spin-echo T1-weighted pulse sequences of
500/20/3 (repetition time/echo time/excitations) and T2-
weighted sequences of 2000/80/1 in the axial plane. The
section thickness was 6 mm with a 2-mm gap. The acqui-
sition matrix was 256 X 256 with a field of view of 15 mm.
After intravenous injection of gadopentetate dimeglumine
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TABLE 1: Patient data, tumor characteristics, and clinical course in 11 adults with head and neck rhabdomyosarcoma

Age,

Location

Patient y/ of Cell Type Sclznf’ Tumor Extent Clinical Course
Sex Tumor
1 17/F MS Embryonal 7.5 ES, NC, O, OC Alive; NED>2 y
2 17/F MS Embryonal 7.0 ES, NC, O Alive; NED>2y
3 32/M MS Pleomorphic 4.0 NC, O Alive but with disease
4 73/M MS Pleomorphic 7.5 O, NC Alive but with disease
5 26/M ES Embryonal 7.0 MS, O, IC Metastases to lung and
bone
Died of progressive disease
6 49/F ES Embryonal 35 MS Nodal extension
7 36/M NC Alveolar 4.0 MS, ES Nodal extension
8 32/F ITF Embryonal 7.5 IC Alive but with disease
9 20/M Cheek Embryonal 7.4 Confined to Metastases to lung and
cheek heart
10 29/M Cheek Embryonal 7.0 O, NC, OC Died of progressive disease
11 29/M Cheek Embryonal 11.0 MS, OC Died of progressive disease

Note.—NED indicates no evident disease; ES, ethmoidal sinus; IC, intracranial; ITF, infratemporal fossa; MS, maxillary sinus; NC, nasal cavity;

O, orbit; and OC, oral cavity.

Fig 1. Embryonal rhabdomyosarcoma
of the maxillary sinus. Contrast-enhanced
axial CT scan shows a homogeneous mass
that originates from the right maxillary si-
nus and extends to the nasal cavity and the
cheek. The mass shows slightly lower den-
sity than surrounding muscle. All maxillary
sinus walls are destroyed.

Fig 2. Embryonal rhabdomyosarcoma
of the ethmoidal sinus. Contrast-enhanced
coronal CT scan shows a homogeneous
mass in the right ethmoidal sinus and de-
struction of surrounding bony structures.
The mass extends to the nasal cavity, an-
terior cranial fossa, and orbit. It is not clear
whether the opacification of the right max-
illary sinus is due to trapped secretion or
direct extension of the tumor.

‘ﬁ'

(0.1 mmol/kg body weight), T1-weighted axial and coro-
nal images were obtained. The imaging findings were re-
viewed retrospectively to evaluate points of tumor origin,
homogeneity, marginal definition, density/signal intensity,
bone destruction, calcification, hemorrhage, necrosis, and
nodal extension. The densities/signal intensities of the tu-
mors were compared with those of muscle. In cases of
heterogeneous masses, the lesions were characterized by
the predominant density/signal intensity. Lymph nodes
that were greater than 10 mm in minimal axial diameter
were considered indicative of nodal extension (9). Two
patients underwent surgery and the others had a biopsy or
aspiration biopsy cytology.

Results

Patient data, site of tumor origin, cell type,
size and extent of tumor, and clinical course are
itemized in Table 1.

;1 B i

Six tumors arose in the paranasal sinuses.
Four of these arose in the maxillary sinus and
two in the ethmoidal sinus. CT scans showed a
poorly defined homogeneous mass that de-
stroyed adjacent bony structures and extended
to surrounding spaces (Figs 1 and 2). After
intravenous administration of contrast material,
the masses enhanced to the same degree as
surrounding muscle in four cases, became
slightly hyperdense in one case, and became
slightly hypodense in one case. None of these
showed necrosis. Nodal extension (to internal
jugular and spinal accessory chains) was seen
in only one case (in a tumor of the ethmoidal
sinus with embryonal type cells). One tumor
that arose in the maxillary sinus was also exam-
ined by MR imaging, which revealed a homoge-
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Fig 3. Pleomorphic rhabdomyosarcoma of the maxillary sinus.

A, Axial T1-weighted image (500/20) shows a mass that originates from the left maxillary sinus and extends outside the sinus. The
mass shows homogeneous signal isointensity with surrounding muscle, with areas of subtle hyperintensity (arrow). The maxillary sinus
walls appear thin and discontinuous (arrowheads).

B, Axial T2-weighted image (2000/80) shows a hyperintense mass with areas of dark signal intensity (arrow).

C, Contrast-enhanced MR image shows enhancement of portions of the mass.

neous mass on all pulse sequences (Fig 3).
Signal intensity of the mass was isointense with
surrounding muscle on T1-weighted images
and hyperintense on T2-weighted images;
therefore, tumor extent was defined better on
the T2-weighted sequences than on TI1-
weighted sequences or CT scans. After admin-
istration of contrast material, the mass en-
hanced slightly more than surrounding muscle.
Trapped secretion between the mass and the
sinus wall was distinguishable from tumor; it
was slightly hyperintense on the T1l-weighted
sequence (Fig 3A) and hypointense on the T2-
weighted sequence (Fig 3B) and did not show
enhancement (Fig 3C). On the CT study, it was
difficult to differentiate trapped secretion and
direct extension of tumor.

Bone destruction of the maxillary sinus was
also well shown by MR imaging. Cortical dark
signal of the maxillary sinus wall was slight on
T1-weighted images and discontinuous on T2-
weighted images and on contrast-enhanced se-
quences. A soft-tissue mass on the other side of
the sinus wall was an additional finding of bony
destruction.

Three tumors arose in the cheek. All were
bulky masses up to 11 cm in diameter, with a
large portion of them located in the region of the
cheek. Two of these tumors were imaged by CT,
and appeared as poorly defined, heteroge-

neous, and isodense masses with focal hypo-
dense lesions that were believed to be necrosis
(Fig 4). In one case, there was evidence of
destruction of the mandible, and the tumor ex-
tended to the oral cavity and maxillary sinus.
The other patient had MR imaging, which
showed a well-defined, homogeneous mass
with the same signal intensity as the tumor
shown in Figure 3. Also evident at MR imaging
were extension of the mass into the orbit, nasal
cavity, and oral cavity, and discontinuity of the
dark signal of cortical bone.

One tumor arose in the infratemporal fossa.
In this case, a CT scan showed a well-margin-
ated, heterogeneous, isodense mass with small
foci of low attenuation, suggesting necrosis (Fig
5). The mass destroyed the skull base and ex-
tended to the middle cranial fossa.

One tumor arose in the nasal cavity. Here, a
CT scan showed a poorly defined, heteroge-
neous, isodense mass that extended to the eth-
moidal and maxillary sinuses. Nodal extension
was demonstrated in the internal jugular and
submandibular chains. Lymph node biopsy was
performed and confirmed the presence of tu-
mor.

Calcification or intratumoral hemorrhage was
not found in any case, but microscopic exami-
nation revealed focal areas of hemorrhage in
two cases in which surgery was performed.
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Fig 4. Embryonal rhabdomyosarcoma
of the cheek. Postcontrast axial CT scan
shows a poorly defined, heterogeneous
mass in the right cheek with destruction of
the mandibular ramus.

Fig 5. Embryonal rhabdomyosarcoma
of the infratemporal fossa. Contrast-en-
hanced axial CT scan shows a well-mar-
ginated, heterogeneous mass in the left in-
fratemporal fossa and destruction of
surrounding bony structures.

TABLE 2: Anatomic distribution of adult rhabdomyosarcoma dur-
ing a 5-year period at the Korea Cancer Center Hospital (51 cases)

Anatomic Location %

=]

=

22
12
8
2
43
14
12
12
6
35
18
18
100

Head and neck
Paranasal sinuses
Cheek, infratemporal fossa
Nasal cavity

Trunk
Chest wall, back, flank
Buttock, inguinal
Testicle, prostate
Uterus, cervix

Extremity
Upper limb
Lower limb

Total

N
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Discussion

Rhabdomyosarcoma is the most common
soft-tissue sarcoma not only of children under
15 years of age but also of adolescents and
young adults (1). The head and neck, especially
the orbit, is the most frequent site of childhood
rhabdomyosarcoma; but this location is rare in
adults (1-3). The incidence and location of
adult rhabdomyosarcomas seen at our institu-
tion over a 5-year period are given in Table 2. In
adults, the head and neck region is affected less
commonly than in children, but the extremities
are affected more commonly. In contrast to
childhood rhabdomyosarcoma of the head and
neck, all tumors in our adult patients were lo-
cated in nonorbital regions, and 73% of the tu-
mors were in parameningeal locations. The eth-
moidal sinus is the most common site of origin
of head and neck rhabdomyosarcoma in adults
(3). In our series, the most common site of
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origin was the maxillary sinus, seen in four
(36%) of the 11 patients. Rhabdomyosarcoma
of the ethmoidal sinus is associated with a poor
prognosis, because the tumor’s location in the
parameningeal region makes it likely to invade
the meninges. It is noteworthy that in our series,
two of three patients with rhabdomyosarcoma
of the cheek died of tumor progression, and
distant metastases developed in the third. We
think the reason for this poor outcome was the
large size of the tumors (mean, 8.5 cm) or the
lack of a bony barrier.

Histologically, rhabdomyosarcomas are clas-
sified into four types: embryonal, botryoid, al-
veolar, and pleomorphic (1, 2). The embryonal
type is the most common and accounts for 70%
to 80% of all rhabdomyosarcomas. It affects
mainly but not exclusively children between
birth and 15 years of age and occurs predomi-
nantly about the head and neck, the genitouri-
nary tract, and the retroperitoneum. The botry-
oid type is a variant of the embryonal type.
Alveolar rhabdomyosarcoma is less frequent; it
accounts for 10% to 20% of all rhabdomyosar-
comas and affects chiefly children and young
adults between 10 and 25 years of age. Pleo-
morphic rhabdomyosarcoma is actually the
least common type in general, but the predom-
inate type in adults. It may occur at any age but
probably has its peak prevalence in patients
older than 45 years. It is primarily a tumor of the
large muscles of the extremities. Previously re-
ported cases have shown a relatively high fre-
quency of the alveolar type in adult rhabdomyo-
sarcoma of the head and neck (3, 4), but, in our
series, the predominant tumors (73%) were the
embryonal type. It is impossible to compare
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imaging findings of each subtype in our series
because our sample is so small; nor were we
able to compare the imaging findings with
pathologic results, since most patients were
treated with chemotherapy and/or radiation
therapy.

Along with tumor invasiveness, metastasis,
and regional lymph node involvement, age at
diagnosis is a predictor of outcome in patients
with rhabdomyosarcoma. Overall survival is
worse for adults than for children (10).

The extent of bone erosion has been sug-
gested to be an important prognostic factor in
nonorbital rhabdomyosarcoma of the head and
neck (11). Major sites of metastases are the
lung, lymph nodes, and bone marrow, followed
by the heart, brain, and meninges (1). The fre-
quency of nodal metastasis is 7% to 50% in
general and less common for tumors located in
the head and neck (3, 6, 7, 10, 12), but there is
no evidence of a relationship between lym-
phatic spread and age, sex, or histologic sub-
type (12). In our series, distant metastases
(lung, bone, and heart) developed in two pa-
tients with ethmoidal and cheek rhabdomyosar-
coma. In one patient, local recurrence devel-
oped 2 months after surgery, and three patients
died of progressive disease.

CT findings of head and neck rhabdomyosar-
coma have been described as showing poorly
defined, inhomogeneous soft-tissue masses de-
stroying adjacent bone (6, 8). In our series,
most of the CT studies showed poorly defined,
relatively homogeneous masses with destruc-
tion of adjacent bony structures. After intrave-
nous injection of contrast material, the masses
enhanced generally to the same degree as mus-
cle. Necrosis was an uncommon finding, and
hemorrhage or calcification was not seen.
These findings were not different from those of
Latack et al (6).

The most commonly reported MR imaging
appearance of rhabdomyosarcoma in the head
and neck is that of a homogeneous mass, isoin-
tense or minimally hyperintense relative to
muscle on T1l-weighted images and hyperin-
tense relative to both muscle and fat on T2-
weighted images, with postcontrast images
showing enhancement of the tumor (7). Our
findings mirror this description. The hallmark of
bony destruction on MR images (ie, loss of nor-
mal dark signal of cortical bone and/or a hyper-
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intense mass on the other side of the bone) was
seen without difficulty on T2-weighted and en-
hanced MR images, as in Figure 3.

Rhabdomyosarcomas of the head and neck
in adults are different from those of childhood in
their site of origin (3), but they produce similar
imaging findings (6 —8). Malignant tumors in the
head and neck in adults also show similar im-
aging findings, but lymphoma is somewhat dif-
ferent from rhabdomyosarcoma in its multifocal
involvement and is less often associated with
invasion and destruction of adjacent bony struc-
tures (13, 14). Liposarcomas usually have a
component of fat density/intensity. Chordoma,
chondrosarcoma, and osteosarcoma have ar-
eas of calcification. Other malignant tumors of
the head and neck, such as squamous cell car-
cinomas, usually have imaging findings similar
to those of rhabdomyosarcoma (15, 16), but
age at diagnosis of rhabdomyosarcoma is
younger than that for squamous cell carcinoma,
which may prove helpful in the differential diag-
nosis. MR imaging seems to be better than CT
for initial and follow-up examination of rhabdo-
myosarcoma because of its multiplanar capa-
bility and ability to precisely define the extent of
tumor.
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