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Synovial Sarcomas of the Head and Neck: CT and MR

Imaging Findings of Eight Patients

Anne-Sophie Rangheard, Daniel Vanel, Juliette Viala, Guy Schwaab, Odile Casiraghi, and Robert Sigal

BACKGROUND AND PURPOSE: Synovial sarcomas ar e soft-tissue tumorsthat rarely occur
in the head and neck. The purpose of this study was to evaluate their CT and MR imaging
appearance and to show that they may have a surprisingly benign imaging appearance.

METHODS: Eight patients with histologically proved synovial sarcoma underwent CT ; ad-
ditionally, MR imaging examinations were performed in five of the eight cases. Attenuation
and signal intensity on CT scansand MR images, respectively, were studied by two radiologists.
They analyzed the location, size, margins, homogeneity, presence of adenopathies and infiltra-
tive signs, and enhancement after injection of contrast medium.

RESULTS: Four tumors were located in the hypopharynx, two arose from the infratemporal
fossa, one arose from the maxillary sinus, and one arose from the faucial tonsil. Tumor sizes
ranged from 27 to 70 mm. On CT scans and MR images, six lesions were homogeneous and
well defined, with smooth margins. The remaining tumors were heterogeneous. In two cases,
adjacent tissues were invaded. Calcifications were observed in one case and adenopathy in two
cases. In three cases, the lesions were isointense on T1-weighted MR images and hypointense
on T2-weighted MR images, and in the other two cases in which MR imaging was performed,
the lesions were both isointense and hypointense on both T1- and T2-weighted images. Only
the two local recurrent lesions were multilocular.

CONCLUSION: Synovial sarcomas are aggressive sarcomas that may appear ““benign” in
some cases. In a young man, a synovial sarcoma may be suspected when a well-demar cated,
homogeneous lesion is found in the head and neck.

Synovial sarcomas are malignant soft-tissue tumors
primarily affecting the extremities in the young
adult male. Synovial sarcomas account for 7% to
10% of all sarcomas (1-4), and only 3% arise in
the head and neck region (5). Other rare sites are
the chest, the lower back, and the abdominal wall
(3). The first case of head and neck synovial sar-
coma was described in 1954, it was located in the
pharynx (6).

Synovia sarcoma of the head and neck region
seems to carry a better prognosis than synovial sar-
coma of the extremities, with 5-year survival rates
ranging from 47% to 82% (7, 8).

The CT and MR imaging appearance of synovial
sarcomas of the head and the neck has been de-
scribed in previous publications as most often well
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limited with sometimes a cystic or hemorrhagic
component and calcifications (3, 4). These lesions
were often found to be isointense in relation to gray
matter on T1-weighted MR images, and the signa
intensity is similar to that of fatty or glandular tis-
sue on T2-weighted MR images (3). For other au-
thors, synovia sarcomas exhibit an intermediate
signal intensity on T1-weighted images and a het-
erogeneous hyperintense signal on T2-weighted
images (4). No pathognomonic features of these le-
sions have been described. It would be helpful if
imaging features were sufficiently informative to
contribute to the diagnosis. This study describes the
CT and MR imaging features of eight cases.

M ethods

Between 1984 and 1997, eight patients were evaluated for
head and neck synovial sarcomas. All patients underwent CT.
CT was performed with various conventional CT scanners (n
= 4) or with helical scanners (n = 4). For conventional CT,
incremental scans were obtained with 5-mm contiguous axial
sections after manual injection of 100 mL of various ionic
contrast media administered at a rate of 2 mL/s. Helical CT
was performed on a HiSpeed Advantage scanner (General
Electric Systems, Milwaukee, WI) in the axial plane, with 3-
mm collimation and a 1.5 pitch, after a bolus injection of 50
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mL and then a perfusion of 100 mL of non ionic iodine con-
trast medium (Xenetix, Guerbet, France).

Five patients underwent MR imaging with a 1.5-T system
(Signa, General Electric Medical Systems), in axial and coro-
nal planes, with T1-weighted (600/20 [TR/TE]) and T2-
weighted (2000/20-90) spin-echo sequences, first without and
then with injection of gadolinium (Dotarem, Guerbet, France).

The CT and MR imaging studies were reviewed by two
radiologists whose findings were based on consensus. We an-
alyzed the location, size, homogeneity, and margins of the le-
sion on both CT scans and MR images. On CT scans, we
analyzed lesion attenuation in relation to head and neck mus-
cles, the presence of intralesional calcifications, and adenopa-
thies. Aggressive and invading signs, such as fat infiltration
and bone demineralization, were also analyzed. The hyoid
bone, thyroid, cricoid, and arytenoid cartilages were analyzed
in bone agorithms. All CT scans were obtained in soft-tissue
and bone agorithms and filmed in the respective window set-
tings. The signal intensity of the lesion in relation to muscles
was studied on T1- and T2-weighted MR images. Fat infiltra-
tion was assessed on T1l-weighted images. Lesion enhance-
ment was evaluated after injection of contrast medium on both
CT scans and MR images. Radiography of the chest was per-
formed in all cases. In all cases, the diagnosis of synovial
sarcoma was histologically confirmed.

CT was performed in all cases at the time of diagnosis. CT
was performed from 1 to 6 months after treatment of the tumor
and every year thereafter in six cases. MR imaging was per-
formed in three cases at initial staging, in addition to CT. MR
imaging was used for follow-up examinations in four cases
(two cases only for recurrences). The two recurrent lesions
were diagnosed by CT and MR imaging.

Results

There were six men and two women; six ranged
in age from 17 to 21 years (75%) and two were 61
and 68 years old. Four tumors were located in the
hypopharynx (50%) (cases 1, 2, 3, and 6). Two
tumors had arisen from the infratemporal fossa
(cases 4 and 7), one from the right maxillary sinus
(case 5), and one from the left faucial tonsil (case
8).

On CT scans, the size of the greatest diameter
of the lesions varied from 27 to 70 mm (mean le-
sion size, 42 mm). Four lesions measured < 35
mm. In six cases, tumors were well demarcated and
homogeneous with smooth margins (Figs 1 and
2A). The two remaining tumors were heteroge-
neous, with infiltration of adjacent soft tissues (cas-
es 1 and 2) (Fig 2B). Calcifications were found in
only one case (Fig 3). All tumors exhibited ho-
mogeneous enhancement after injection of contrast
medium.

Bone infiltration was present in two cases at the
time of the diagnosis (cases 4 and 6). The greater
wing of the sphenoid bone was invaded in two cas-
es and was associated with invasion of the wall of
the maxillary sinus in one case. In one synovial
sarcoma discovered 15 years before the current CT
and MR imaging explorations (case 7), the poste-
rior wall of the maxillary sinus was displaced an-
teriorly without signs of demineralization. Fat in-
filtration was present in one case at the time of the
diagnosis (case 4).
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Three tumors were dlightly hypointense on T2-
weighted MR images and isointense to muscles on
T1-weighted MR images. In one case, the lesion
had been stable for 15 years and presented a strong-
ly hypointense signal on T1- and T2-weighted se-
quences (Fig 4A and B). One lesion was isointense
on T1- and on T2-weighted sequences. Only the
two recurrent lesions were multilocular (cases 1
and 2). One lesion was heterogeneous with a ne-
crotic center, where there had been infiltration of
the bone, which appeared as a hypointense signal
on T1-weighted images (case 6) (Fig 5C).

Synovia sarcomas were biphasic in four cases
and monophasic in the four other cases. There was
no difference in outcome between these two his-
tologic types. MR imaging was performed in five
patients; in only three of these patients was it per-
formed before surgery, and these three patients had
monophasic synovial sarcomas (cases 4, 6, and 7)
(Fig 6). In these three cases, the lesions were hy-
pointense on T2-weighted images and isointense on
contrast-enhanced T1-weighted images, and one of
them was necrotic and heterogeneous (case 6) (Fig
5). We were also able to compare the signal inten-
sity of the two histologic types.

Enlarged cervical nodes were found in two cases
(cases 5 and 8), but there was no lymph node in-
volvement at histologic analysis. No lung metas-
tases were found.

Seven patients underwent surgery and then ra-
diotherapy. Seven patients received chemotherapy.
In one case, surgery could not be performed be-
cause the tumor was inaccessible (infratemporal
fossa), and the patient thus received only chemo-
therapy and radiotherapy (case 7). In this case, 15
years of imaging follow-up confirmed stability. In
five cases, the outcome was favorable, with no re-
currence during follow-up that ranged from 10 to
15 years (cases 3, 4, 5, 6, and 8) (Fig 7).

In two cases, recurrence occurred after partial
surgery (cases 1 and 2). One of these two patients
underwent a second surgical intervention, which
was complete, and then received chemotherapy and
radiotherapy and was in good health 2 years later.
The other patient was awaiting additional surgery
at the time of this writing. The lesion treated ex-
clusively with chemotherapy and radiotherapy
(case 7) remained unchanged after 15 years of im-
aging follow-up, with no signs of aggressiveness.

Discussion

Synovial sarcoma can occur at all ages but most
frequently affects young adults and adolescents (3).
Six of our patients were young men ranging in age
from 12 to 21 years (75%). Two patients were ol der
than 60 years.

Synovial sarcomas account for 7% to 10% of all
sarcomas (1, 3, 4, 9), and only 3% arise in the head
and neck region (2). Many synovial formations are
found in the neck: “Boyer’'s bursa mucosa,’” the
synovial membrane of the cricothyroid, cricoary-



AINR: 22, May 2001

SYNOVIAL SARCOMAS 853

Fic 1. Axial view contrast-enhanced CT scan of a 21-year-old man who consulted
for dysphagia associated with dyspnea that worsened when lying supine. A homo-
geneous, well-demarcated mass can be seen, seemingly arising from the right lateral
wall of the oro- and hypopharynx (arrow), associated with a homolateral deep cervical
node (curved arrowhead). No recurrence had occurred 5 years after surgery, che-
motherapy, and radiotherapy.

tenoid joint, and temporomandibular joint (4). Boy-
er’s bursa mucosa is the old term used to describe
the retrohyoid bursa. This bursa is a space situated
under the hyoid bone, between the thyrohyoid
membrane and the thyrohyoid muscle. Synovial
sarcomas are most frequently located near the
joints but can also occur at any site (5).

Although synovial sarcomas are often adjacent
to joints, especially around the knees, they do not
originate from synovial tissue (3, 4) but from plu-
ripotential mesenchymal cells near or even remote
from articular surfaces, tendons, tendon sheaths,
juxta-articular membranes, and facial aponeuroses
(3, 4, 10). The lesion arises from malignant degen-
eration of these primitive mesenchymal cells (11).
Histologically, this tumor is composed of epithelial
and spindle cells, exhibits a biphasic appearance,
and reproduces features synonymous with normal
synovial structures. However, synovial sarcomacan
be composed of only one cell type, whereupon it
is classified as monophasic spindle cell-type or
monophasic epithelial cell-type synovial sarcoma

Fic 2. Images from the case of a 17-year-old male patient who consulted for a
painless progressively enlarging neck mass and complained of dyspnea.

A, Initial non-contrast-enhanced axial view CT scan reveals a left hypopharyngeal
mass involving the left piriform sinus (black arrow).

B, Axial view contrast-enhanced CT scan, obtained 3 months after partial resection
under endoscopic guidance and carbon dioxide laser therapy, shows a heteroge-
neous, multilocular recurrence of the tumor (white arrow).

(1, 2, 5, 10, 12). In our study, half the patients had
monophasic spindle cell-type synovial sarcomas
and the other half had biphasic tumors.

Chromosomal rearrangements have been report-
ed in association with synovial sarcoma of the head
and neck and of sites other than the juxta-articular
regions, the most common of which is a translo-
cation between chromosomes X and 18 (11, 13).
This trandocation has not been found in other sar-
comas or carcinomas and may be a key molecular
event in the development of synovial sarcoma. Cy-
togenetic analysis may also be helpful for the di-
agnosis of synovial sarcoma showing this charac-
teristic karyotype.

Manifestations of synovial sarcoma vary accord-
ing to the tumor site. In some cases, a cervical or
parapharyngeal mass (causing pain in 40—60% of
the cases) signals the presence of tumor (3). Dys-
pnea, hoarseness, or dysphagia may accompany tu-
mors at laryngeal sites. Other locations in the head
and neck have already been reported in the litera-
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Fic 3. Initial axial view contrast-enhanced CT scan of a 61-year-old woman who
noted a slowly growing mass of the left external fossa that was associated with in-
termittent pain in the left temporomandibular joint. A tumor of the left infratemporal
fossa, with intra-tumoral calcifications (arrowheads), can be seen. The lesion is in-
vading the left temporal muscle and the left greater wing of the sphenoid bone (arrow).
Histologically, it is a spindle cell monophasic synovial sarcoma. No recurrence had

occurred 8 years after surgery and radiotherapy.

Fic 4. Images from the case of an 18-year-old female patient who presented with

a synovial sarcoma arising from the right infratemporal fossa.

A, Axial view T1-weighted MR image (600/20/2 [TR/TE/ excitations]) shows a vo-
luminous, homogeneous mass involving the right lateral pterygoid and temporal mus-
cles and displacing the posterior wall of the right maxillary sinus anteriorly. The lesion

exhibits an isointense signal (arrow).

B, Axial view T2-weighted MR image (2000/100/1) shows a voluminous, homoge-
neous mass involving the right lateral pterygoid and temporal muscles and displacing
the posterior wall of the right maxillary sinus anteriorly. The lesion exhibits a hypoin-

tense signal (arrow).

ture: the masticator space, parapharyngea space,
sinonasal space, and pharynx (1, 2, 14).

The most common site affected in the head and
neck is the hypopharynx (1). As mentioned above,
these tumors arise from mesenchymal cells near or
even remote from articular surfaces, tendons, juxta-
articular membranes, and fascial aponeuroses. The
hypopharynx may also be the most frequent site of
head and neck synovial sarcoma because it is the
seat of numerous synovia formations. Consistent
with the literature, the hypopharynx was the most
frequently encountered site in our cases, where the
lesions appeared as expanding masses causing pain,
dysphagia, and sometimes hemorrhage in the oral
cavity.

On imaging studies, synovia sarcomas are var-
ied in size. The mean size of these masses, which
incidentally has an impact on survival, ranges from
2to 9 cm (3, 15). In our study, tumors ranged from
2.7 to 7 cm. Some authors claim that the size of
the synovial sarcoma has an influence on the prog-
nosis, which was found to be better in patients
whose tumors were < 4 cm in diameter than in
those with larger tumors (1). In our study, there was
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no relation between the size of the lesion and out-
come, but it should be borne in mind that the le-
sions were not very large, with a mean size of 42
mm.

CT classically displays a multilocular tumor with
smooth margins and heterogeneous enhancement
after injection of contrast medium (3). In our series,
the majority of tumors before surgery were ho-
mogeneous and well defined, and only one lesion
was heterogeneous. Multiloculation was not en-
countered in lesions before surgery but only in the
recurrent lesions. CT alowed assessment of pos-
sible airway compression.

Tumors may contain calcifications that tend to
be associated with better survival (3, 9, 16). They
are found in = 30 % of all sites (2). In our study,
calcifications were observed in one case. Hemor-
rhage and necrosis have been described but were
not present in our cases (2). CT rarely detects
lymph node involvement that occurs in 12.5% of
the cases of head and neck synovial sarcoma (11).
In our cases, two patients had enlarged cervical
nodes but no lymph node involvement at histologic
analysis.
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MR imaging revealed a tumor of intermediate
intensity on T1-weighted sequences and of variable
intensity on T2-weighted sequences, with hetero-
geneous enhancement after injection of contrast
material (17, 18). In general, calcifications are hy-
pointense on T1- and T2-weighted images but to a
lesser degree than on CT scans. Areas of hemor-
rhage, fluid-fluid levels, and cyst formations are
frequent (1, 5). In our cases, tumors were frequent-
ly isointense on T1-weighted MR images and of
variable intensity (often iso- or hypointense) on T2-
weighted MR images.

The head and neck region is the site of multiple
tumors, and squamous cell carcinoma is the most
frequent among them. Squamous cell carcinoma is
an infiltrative tumor, the margins of which are ir-
regular, sometimes difficult to distinguish from ad-
jacent soft tissues, and frequently associated with
cervical node metastases (19). MR imaging clas-
sically displays an isointense signal to muscle on
T1-weighted sequences and a moderately hyperin-
tense signal on T2-weighted sequences, with en-
hancement after contrast medium injection (19).

Squamous cell carcinoma is easily differentiated
from synovial sarcomas, but other head and neck
tumors may have imaging features that are similar
to those exhibited by synovial sarcoma. Tumors
that are difficult to distinguish are both benign and
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Fic 5. Images from the case of a 12-year-old male patient who
complained of dental pain associated with nasal obstruction and
progressive exophthalmos.

A, Initial contrast-enhanced CT scan shows a heterogeneous,
necrotic mass involving the right maxillary sinus (arrows), invading
the wall of the maxillary sinus, the right nasal fossa, and the right
lateral pterygoid muscle.

B, T2-weighted MR image (3695/99/2) shows that the lesion is
heterogeneous.

C, The lesion is isointense on the T1-weighted MR image (440/
12/2). No recurrence had occurred 2 years after surgery, che-
motherapy, and radiotherapy.

malignant tumors. Schwannomas, neurofibromas,
and tumors of ectopic minor salivary glands are
benign tumors that may appear homogeneous and
well circumscribed. MR imaging displays an isoin-
tense signal to muscles on T1-weighted sequences
and a signal of variable intensity on T2-weighted
sequences (high intensity for benign tumors of ec-
topic minor salivary glands and intermediate or hy-
perintensity for the others, according to their cel-
lularity) (3).

Sarcomas of the head and neck are rare mesen-
chymal malignant tumors that account for 15 % of
al sarcomas (20). Many histologic types exist:
rhabdomyosarcomas, leiomyosarcomas, fibrosar-
comas, and liposarcomas. Rhabdomyomas account
for 35% to 40% of the soft-tissue sarcomas that
occur in the head and neck (3). The other sarcomas
arise less frequently in this region (3—-19%). The
differential diagnosis between synovial sarcomas
and rhabdomyosarcomas and fibrosarcomas may be
difficult. Between 1977 and 1981, Golding and
Husband (21) analyzed CT findings in 77 patients
with soft-tissue sarcomas. In this study, the major-
ity of tumors appeared as masses that were well
defined, either by surrounding soft-tissue planes or
because the attenuation value of the tumor was a
significantly different attenuation value from that
of the surrounding tissues. No correlation was
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Fic 6. Histologic analysis of spindle cell monophasic synovial sarcoma (case 4).

A, Tumor cells are stained brown antibody anti-vimentin.
B, Only a few cells show positivity for cytokeratin.

A4

Fic 7. Biphasic synovial sarcoma (case 8).

B

A, Prominent keratin-immunoreactive epithelial cells can be seen among keratin-negative spindle cells.

B, Spindle cells are stained brown antibody anti-vimentin.

found between the CT characteristics and the his-
tologic findings (21). Rhabdomyosarcomas and fi-
brosarcomas exhibit an intermediate signal inten-
sity on T1- and T2-weighted images, whereas
liposarcomas have a high signal intensity on T1-
weighted images and an intermediate signal inten-
sity on T2-weighted images (3).

Non-Hodgkin’'s lymphomaiis also part of the dif-
ferential diagnosis, as it may present as extra-nodal
lymphatic disease with a single focus or multiple
foci (22, 23) and may sometimes be associated with
nodal disease. Often, it cannot be distinguished
from other benign or malignant head and neck tu-
mors (22).

The recommended treatment is a wide excision
with negative margins, often including surrounding
muscle groups or total amputation (19, 24). Post-
operative radiotherapy is advocated in the head and
neck to improve local control rates; adjuvant che-
motherapy may prevent or delay the occurrence of
distant metastases (14, 16, 18, 24, 25).

Limited excision is followed by a high incidence
of local recurrence (60—90%) within 2 years (10).
This evolution was observed in two of our cases

after partial surgery. In these two patients, the ini-
tial lesions appeared well demarcated with smooth
margins, had no signs of local invasion, and had
greatest diameters of 30 and 47 mm, respectively.
Imaging revealed that recurrent lesions were very
different from the initial primary tumors and pre-
sented as infiltrative, multilocular lesions. The size
of the primary tumor, resection margins, and his-
tologic type are the major prognostic factors for
survival in the cases of synovia sarcoma described
in the literature (3, 10, 26), and high objective re-
sponse rates usually are obtained with neoadjuvant
chemotherapy and postoperative radiotherapy (10).

In conclusion, sarcomas, including synovial sar-
comas, may appear well demarcated and homoge-
neous. Unless there is a characteristic feature of the
benign lesion, tissue sampling and careful manage-
ment are important.
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