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True Malignant Mixed Tumor (Carcinosarcoma) of Tonsillar Minor
Salivary Gland Origin: Diagnostic Imaging and Endovascular
Therapeutic Embolization

John K. Horky, John C. Chaloupka, Christopher M. Putman, Toni C. Roth, Edward M. Weaver, and Clarence T. Sasaki
Summary: We report a case of carcinosarcoma of the minor
salivary glands of the left palatine tonsil, an especially rare loca-
tion. Imaging characteristics assessed at CT, MR imaging, and
angiography are presented. In addition, we describe our experi-
ence with preoperative therapeutic endovascular embolization of
this hypervascular tumor.

Index terms: Carcinoma; Salivary glands, neoplasms; Sarcoma

True malignant mixed tumor, or carcinosar-
coma, of salivary gland origin is a rare neo-
plasm that often arises in a preexisting pleo-
morphic adenoma. Carcinosarcomas are
characterized by high rates of recurrence, met-
astatic spread, and mortality.

Case Report
A 55-year-old woman in whom a small benign mixed

tumor of the left tonsillar fossa had been resected 4 years
earlier was admitted to the emergency department with
partial airway obstruction due to a rapidly expanding oro-
pharyngeal mass. Examination showed a large left lateral
pharyngeal wall tumor with superior extension into the soft
palate. Initial therapeutic management included emer-
gency intubation and tracheotomy.

Transaxial computed tomography (CT) was performed,
which showed a large 6.0 3 6.2 3 7.5-cm heterogeneous
mass obstructing the oropharynx and extending superiorly
into the nasopharynx and inferiorly to the level of the hyoid
bone (Fig 1A). The mass, which originated from the left
tonsillar region and soft palate, involved the left parapha-
ryngeal and pharyngeal mucosal spaces, the masticator
space, and the prevertebral space. Although direct exten-
sion into the internal and external carotid arteries was not
seen, the tumor did abut the carotid space and posteriorly
displaced the left internal and external carotid arteries (Fig
1A). No pathologic lymphadenopathy was shown.
Magnetic resonance (MR) imaging showed a large, lob-
ular mass located in the pharynx and left parapharyngeal
region (Fig 1B). On contrast-enhanced T1-weighted im-
ages, the mass showed marked, homogeneous enhance-
ment (Fig 1C). Of note, the T2-weighted, proton (spin)
density–weighted, and fast inversion recovery images of
the lesion showed heterogeneity with numerous areas of
marked hyperintensity (Fig 1D). Also noted was airway
narrowing of the oropharynx at the level of the tongue base
and of the left nasal cavity at the posterior choana. Slight
posterior displacement of the carotid arteries was shown
on T1- and T2-weighted images, on proton (spin) density–
weighted images, and on an MR angiogram.

Given the degree of enhancement of the tumor and its
involvement of the parapharyngeal fat space, the patho-
genesis was thought to be a mixed tumor, possibly malig-
nant, originating from a minor salivary gland of the pha-
ryngeal mucosal space or salivary gland rest of the
parapharyngeal spaces. The patient was referred for diag-
nostic angiography and therapeutic endovascular emboli-
zation in preparation for surgical resection. Angiography
showed a mass approximately 6.0 cm in longest dimen-
sion, with dramatic neovascularity, intense tumor staining,
and some arteriovenous shunting (Fig 1E). The major
blood supply came from multiple small branches of the
mandibular and pterygoid portions of the left internal max-
illary artery, branches of the left ascending pharyngeal
artery, and ascending palatine branches of the left and
right facial arteries.

Owing to the extensive neovascularity of the tumor,
aggressive preoperative endovascular therapeutic embo-
lization was attempted. Initially, the left internal maxillary
artery was superselectively catheterized with a #2.3F mi-
crocatheter (Rapidtransit, Cordis Endovascular Systems,
Miami Lakes, Fla). Within the pterygopalatine portion of
the internal maxillary artery, absorbable gelatin sponge
(Gelfoam) pledgets were used to occlude the sphenopal-
atine artery proximally in order to protect it from partial
embolization. Subsequently, the microcatheter was with-
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Fig 1. A 55-year-old woman with carci-
nosarcoma of tonsillar minor salivary gland
origin.

A, CT scan of the head and cervical re-
gion shows a large, 6.0 3 6.2 3 7.5-cm,
heterogeneously enhancing mass obstruct-
ing the oropharynx. The mass involves the
soft palate and extends into the left parapha-
ryngeal and pharyngeal mucosal spaces,
the masticator space, and the prevertebral
space. The mass abuts the left carotid
space, posteriorly displacing the left internal
and external carotid arteries (arrows). No
lymphadenopathy is seen.

B, T1-weighted MR image (500/25/1
[repetition time/echo time/excitations])
shows a large, lobular mass centered in the
left parapharyngeal space. Note airway nar-

rowing of the oropharynx at the level of the tongue base and of the left nasal cavity at the posterior choana. Posterior displacement of
the left carotid arteries is also shown.

C, Contrast-enhanced T1-weighted MR image (500/25/1), of the mass shows moderate homogeneous enhancement.
D, Fast inversion-recovery image (4000/119/1; inversion time, 100) shows heterogeneous signal intensity within the mass, consisting

of multiple small foci of abnormally high signal intensity.
E, Preembolization DSA of the left external carotid artery shows a mass approximately 6.0 cm in longest dimension, having dramatic

neovascularity with intense tumor staining and some arteriovenous shunting. Major blood supply arises from multiple small branches of
the left internal maxillary artery (short solid arrows), branches of the left ascending pharyngeal artery (long arrow), and ascending
palatine branches of the left facial artery (open arrow).

F, Superselective DSA injection of the left ascending pharyngeal artery shows numerous direct feeding branches to the inferior portion
of the tumor.

G, Superselective DSA injection of the left facial artery shows numerous feeding branches to the anterior portion of the tumor.
H, Postembolization control DSA injection of the external carotid artery shows nearly complete devascularization of the tumor.



drawn into the pterygoid portion of the internal maxillary
artery, and the origins of the accessory and middle men-
ingeal arteries were similarly embolized. A suspension of
150- to 250-mm polyvinyl alcohol particles (Contour, In-
terventional Therapeutics Corp, South San Francisco, Ca-
lif) was used to embolize the numerous branches of the
distal two thirds of the internal maxillary artery supplying
the tumor.

Complete occlusion of these portions of the internal
maxillary artery was achieved with additional Gelfoam
pledgets. Using a combination of 150- to 250-mm polyvi-
nyl alcohol particles followed by either Gelfoam pledgets
or microcoil deposition, we serially embolized the left as-
cending ascending pharyngeal artery, the ascending pal-
atine branches of the left facial artery, and the ascending
palatine branches of the right facial artery (Figs 1F and G).
Final control digital subtraction and angiography (DSA)
showed nearly complete devascularization of the tumor
(Fig 1H).

Immediately after therapeutic embolization, the patient
was taken to the operating room for radical resection of the
tumor, where, without major complication, she underwent
a palatectomy, dissection of the left side of the neck, and
radial forearm microvascular free flap reconstruction. Fro-
zen and permanent sections contained no tumor within the
resection margins. Final pathologic diagnosis was true
malignant mixed tumor (carcinosarcoma) of salivary
gland origin, as determined by the presence of two histo-
logically distinct populations of neoplastic cells intermixed
throughout the specimen. One population of cells con-
sisted of clusters of epithelial tissue with a mostly basaloid
appearance, frequent mitoses and occasional glandular
differentiation. The other population of cells, which pre-
dominated in most portions of the specimen, was clearly
mesenchymal, consisting of actively proliferating spindle
cells that had mostly a “bland” reactive appearance, with
numerous areas of focal necrosis within the gross and
microscopic specimens.

After surgery, the patient underwent adjuvant radiation
therapy of the surgical field, receiving a total dose of 60 Gy
of external beam radiation.

Discussion

Although the most frequently encountered
neoplasm of salivary gland tissue is the benign
mixed tumor, its counterpart, the malignant
mixed tumor, is rare, representing approxi-
mately 3% to 4% of all salivary gland neoplasms
(1).

Malignant mixed tumors of the salivary
glands comprise a varied group. In the majority
of malignant mixed tumors, a carcinoma arises
in or from a mixed tumor, in which case the
term carcinoma ex pleomorphic adenoma is ap-
plied. The neoplastic mesenchymal component
of carcinoma ex pleomorphic adenoma is be-
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nign, and thus metastases arising from these
lesions contain carcinoma in the absence of
metastatic mesenchymal tissue (2).

Much less commonly, a malignant mixed tu-
mor consists of a carcinoma that develops in
association with a sarcoma, typically chondro-
sarcoma. When these carcinomatous and sar-
comatous components are synchronous, the le-
sion is labeled either a true malignant mixed
tumor or, synonymously, a carcinosarcoma.
Metastases of true malignant mixed tumors
contain both carcinomatous and sarcomatous
elements. When a mixed tumor contains epithe-
lial and mesenchymal elements that appear his-
tologically benign, and yet both components
metastasize to distant sites such as lung or
bone, the lesion is denoted a metastasizing
mixed tumor (2).

The present case illustrates a true malignant
mixed tumor of salivary gland origin. Tortoledo
et al (2) estimated the frequency of true malig-
nant mixed tumors to be 0.2% of all malignant
neoplasms of the major salivary glands. True
malignant mixed tumors of the oral minor sali-
vary glands (ie, situated within the hard and soft
palates, cheeks, lips, tongue, and tonsillar
crypts) are rarer yet, with only approximately
10 cases documented in the literature (2–9). Of
note, a high percentage of patients with carci-
nosarcomas have a history of prior resection of
a benign mixed tumor (1, 8), an association
strengthened by immunocytochemical studies
demonstrating expression of the S-100 and glial
fibrillary acidic proteins in mesenchymal and
epithelial regions of both benign mixed tumors
and carcinosarcomas (8, 10, 11).

We are aware of a few reports that describe
the imaging findings of carcinosarcomas in the
head and neck region. In a report of a subman-
dibular salivary gland carcinosarcoma, Blei-
weiss et al (12) presented a CT scan showing a
mass with homogeneous high attenuation. A
case report by Carson et al (9) of a carcinosar-
coma of the parotid gland included only a coro-
nal, T1-weighted MR image of the lesion, which
appeared as an inhomogeneous, enhancing tu-
mor mass. Finally, Lai et al (13) reported two
cases of major salivary gland carcinomas (pa-
rotid and submandibular), in which only CT
scans were obtained. In one of these cases, the
CT scans showed somewhat inhomogeneous
attenuation within the tumor with an associated
necrotic lymph node; in the other case, a prom-
inent area of central low attenuation was seen.
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Portions of both tumors showed enhancement.
The authors concluded that the variable imag-
ing appearance of the tumors was possibly re-
lated to the variable histopathologic appear-
ance of carcinosarcoma, including areas of
cystic change, necrosis, calcification, and stro-
mal hyalinization (13). In our case, the hetere-
genous appearance on both CT and MR studies
parallels the findings in one of the cases re-
ported by Lai et al (13). We speculate that this
appearance is most likely attributable to focal
areas of necrosis within the tumor, which were
observed on histopathologic analysis.

The origin of the carcinosarcoma described
in our case was probably the pharyngeal muco-
sal space. This assumption is based on the fact
that the patient had a previous resection of a
benign pleomorphic adenoma in the left tonsil-
lar fossa, wherein adenomatous salivary gland
rests are known to occur within the tonsillar
crypts of the pharyngeal mucosal space. The
large size of the subsequent neoplasm and its
aggressive nature of local invasion most likely
resulted in false localization of the tumor within
the parapharyngeal space. A detailed review of
the case revealed that neither CT nor MR imag-
ing showed an enveloping fatty plane around
the entire tumor, which is uncharacteristic of
parapharyngeal space lesions (14). However, it
is theoretically possible for a carcinosarcoma to
arise from the parapharyngeal space, since sal-
ivary gland rests are normally present there
(14).

Salivary gland carcinosarcomas are exceed-
ingly rare, and therefore a well-established ther-
apeutic approach is lacking. Current recom-
mendations for the treatment of carcinosar-
coma include radical surgical resection, lymph
node dissection for palpable lymphadenopathy,
and radiation therapy (1). A small series by
Gnepp (1) showed an overall mortality rate of
58%, with a mean survival of 29 months from
the time of diagnosis. Adjuvant chemothera-
peutic regimens will likely assume increased
importance in the future, as greater than 50% of
patients are now treated for metastases locally
or at distant sites, including the lungs, hilar and
cervical lymph nodes, bone, liver, and central
nervous system.

Numerous authors attribute the majority of
failed carcinosarcoma treatments to the use
of radiation as the primary therapy, and, for
cases in which surgery is the primary treatment,
to incomplete resection (1, 9, 15, 16). In
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the current case, the MR imaging and angio-
graphic findings were that of a hypervascular
neoplasm. As is customary at our institution,
the patient underwent preoperative endovascu-
lar therapeutic embolization. We believe that
preoperative transarterial embolization of such
a hypervascular tumor is very beneficial, be-
cause it facilitates complete resection and limits
intraoperative hemorrhage. Similar preopera-
tive endovascular embolizations have been
used successfully and effectively in the treat-
ment of other hypervascular neoplasms, such
as paragangliomas, meningiomas, hemangio-
pericytomas, schwannomas, juvenile naso-
pharyngeal angiofibromas, and hemangiomas
(17).

In conclusion, the tonsillar minor salivary
glands of the pharyngeal mucosal space are a
rare site of occurrence for a true malignant
mixed tumor. Despite its rarity, however, true
malignant mixed tumor of minor salivary gland
origin must be included in the differential diag-
nosis of malignant lesions of the pharyngeal
mucosal space. Preoperative endovascular em-
bolization in our case helped minimize intraop-
erative bleeding of the tumor, which was in a
technically difficult location for excision, and
most likely enabled a more complete resection
of this highly malignant neoplasm.

References
1. Gnepp DR. Malignant mixed tumors of the salivary glands: a

review. Pathol Annu 1993;28:279–328
2. Tortoledo ME, Luna MA, Batsakis JG. Carcinomas ex pleomor-

phic adenoma and malignant mixed tumors. Arch Otolaryngol
1984;110:172–176

3. King OH. Carcinosarcoma of accessory salivary gland: first report
of a case. Oral Surg Oral Med Oral Pathol 1967;23:651–659

4. Hellquist H, Michaels L. Malignant mixed tumor: a salivary gland
tumor showing both carcinomatous and sarcomatous features.
Virchows Arch 1986;409:93–103

5. Stephen J, Batsakis JG, Luna MA, von der Heyden U, Byers RM.
True malignant mixed tumors (carcinosarcoma) of salivary
glands. Oral Surg Oral Med Oral Pathol 1986;61:597–602

6. Takata T, Nikai H, Ogawa I, Ijuhin N. Ultrastructural and immu-
nohistochemical observations of a true malignant mixed tumor
(carcinosarcoma) of the tongue. J Oral Pathol Med 1990;19:261–
265

7. Takeda Y. True malignant mixed tumor (carcinosarcoma) of pal-
atal minor salivary gland origin. Ann Dent 1991;50:33–35

8. Toynton SC, Wilkins MJ, Cook HT, Stafford NDS. True malignant
mixed tumor of a minor salivary gland. J Laryngol Otol 1994;108:
76–79

9. Carson HJ, Tojo DP, Chow JM, Hammadeh R, Paslan WF. Carci-
nosarcoma of salivary glands with unusual stromal components:
report of two cases and review of the literature. Oral Surg Oral Med
Oral Pathol Oral Radiol Endod 1995;79:738–746

CARCINOSARCOMA 1947



10. Nakazato Y, Ishizeki J, Yamaguchi H, Kamei T, Mori T. Localiza-
tion of S-100 protein and glial fibrillary acidic protein-related
antigen in pleomorphic adenoma of the salivary glands. Lab In-
vest 1982;46:621–626

11. Stead RH, Qizilibash AH, Kontozoglou T, Daya AD, Riddell RH. An
immunohistochemical study of pleomorphic adenoma of the sal-
ivary gland: glial fibrillary acidic protein-like immunoreactivity
identifies a major myoepithelial component. Hum Pathol 1988;
19:32–40

12. Bleiweiss IJ, Huvos AG, Lara J, Strong EW. Carcinosarcoma of
the submandibular salivary gland: immunohistochemical find-
ings. Cancer 1992;69:2031–2035

1948 HORKY
13. Lai PH, Chang JM, Hou YY, Chu ST, Lin SL, Yang CF. Carcino-
sarcoma of the salivary gland on CT. AJNR Am J Neuroradiol
1995;16:1733–1735

14. Harnsberger HR. Head and Neck Imaging. Chicago, Ill: Year
Book-Medical; 1990

15. Anonsen C, Dobie RA, Hoekema D, Huang TW, Gown AM. Car-
cinosarcoma of the floor of mouth. J Otolaryngol 1985;14:215–
220

16. Batsakis JG. Malignant mixed tumor. Ann Otol Rhinol Laryngol
1992;91:342–343

17. Chaloupka JC, Putman CM. Endovascular therapy for surgical
diseases of the cranial base. Clin Plastic Surg 1995;22:417–450

AJNR: 18, November 1997
NOTICE

Beginning January 1, 1998, new manuscripts and correspondence should be sent to the following
address:

American Journal of Neuroradiology
2210 Midwest Rd, Suite 207
Oak Brook, IL 60521

Until December 31, 1997, continue to use the current address: Rush-Presbyterian-St Luke’s Medical
Center, 1653 W Congress Pkwy, Suite KP108, Chicago, IL 60612.


