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and two are alive with disease after 15 and 22 months.

Poorly d1ﬁ'erentiated neoplasms of the nose and
paranasal sinuses are common, and, because of
the histologic similarities of some of the tumors
that may arise in this anatomic locus, they are
sometimes difficult, to diagnose. Microscopically,
the differential diagnosis of these neoplasms that
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Fig. 1. A high resolution axial CT image showing SNUC in-
volving the entire nasal cavity and left maxillary sinus with ero-
sion of the left medial maxilla, bilateral pterygoxd plates, and ex-
tension to the left nasopharynx
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ABSTRACT

Eleven cases of sinonasal undifferentiated carcinoma were treated between 1975 and 1986. This distinctive neoplasm involved the
orbital cavity in 6 of 11 patlents (55%) and the cranial cavity in 7 of 11 patients (64%) at the time of presentation. Of the eight patients
(73%) who died of disease, six died within 13 months after the diagnosis. One patlent has no evidence of disease 10 months after therapy,

are composed of small and medium-sized cells
must include melanoma, malignant lymphoma,!
olfactory  neuroblastoma,2 rhabdomyosarcoma,

neuroendocrine carcinoma,34 and lymphoepitheli-
oma. We report 11 cases of undifferentiated carci-
noma of the nose and sinuses that are clinically
and pathologically distinct from all the above neo-
plasms. This tumor, designated as sinonasal un-
differentiated carcinoma (SNUC), behaves aggres-
sively and results in a poor prognosis.

Fig. 2. Coronal image of same patlent showing massive tumor
involvement of the sphenoid with erosion of the left sphenoid wall
and anterior clinoid to involve the left cavernous sinus (arrow).
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Fig. 3. Axial CT image of patient with massive tumor involve-
ment of both nasoethmoid complexes and extension into the an-
terior cranial fossa (arrow). .

MATERIALS AND METHODS

The records of the Departments of Otolaryngology-Head and
Neck Surgery and Pathology and the McIntire Tumor Registry
of the University of Virginia Medical Center were reviewed be-
tween the years 1942 and 1986. Tissue sections from all cases of

Fig. 4. The bland cytologic features of esthesioneuroblastoma.

nostic for esthesioneuroblastoma.

Fig. 5. Cells of esthesioneuroblastoma in a background of
tercellular neurofibrils.

the nose and paranasal sinuses diagnosed as lymphoma, ¢
sioneuroblastoma, and anaplastic or undifferentiated

noma were examined. Eleven neoplasms that fulfilled th
croscopic criteria for SNUC were identified. The clinical
concerning each case was then reviewed, and follow-up
mation was obtained.

Fig. 6. Cellular formation of the Homer-Wright rosette,
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Fig. 7. Medium-sized cells of sinonasal undifferentiated carci-
noma (SNUC) arranged in nests, wide trabeculae, and sheets.

CLINICALFEATURES

Seven patients with SNUC were female and four
were male. The ages ranged from 20 to 74 years,
with a mean of 49.9 years. The patients lived in a
broad geographic region of Virginia and West Vir-
ginia, with the exception of one patient referred
from Pittsburgh, Pennsylvania. Eight of the 11 pa-
tients presented in 1985 or 1986, and 3 were exam-
ined between the years 1975 and 1983.

Eight patients had a smoking history. Two pa-
tients did not smoke, and one was not able to pro-
vide an adequate history secondary to senile de-
mentia. One patient had been exposed to the fumes
of sulfuric and chromic acid in conjunction with
nickel, copper, and zinc while working in a
chrome plating factory. One patient, who pre-
sented at the age of 23, had a retinoblastoma at the
age of 11 months that was treated with an enucle-
ation, chemotherapy, and radiation therapy. He
was free of disease for 22 years.

The most common initial symptoms were facial
pain, nasal obstruction, proptosis, and epistaxis.
There were also cranial nerve palsies and di-
plopia. Two patients had a recent onset of im-
paired mental status, and one presented with a jug-
ulodigastric lymph node without other symptoms.

The most impressive finding in each of the pa-
tients was the initial extent of disease, sometimes
in patients who had only minimal symptoms, and
the rapidity of onset of the symptoms. Figures 1
and 2 exhibit an axial and coronal CT scan from a
typical patient. Figure 1 shows a large tumor mass
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Fig. 8. SNUC showing necrosis and vascular permeation (ar-
row points to blood vessel wall).

of the entire nasal cavity and left maxillary
sinus, with erosion of the medial maxillary wall,
septum, and bilateral pterygoid plates, and extend-
ing into the left nasopharynx to the prevertebral
fascia. The coronal image in Figure 2 shows mas-
sive tumor involvement of the sphenoid with ero-
sion of the right lateral sphenoid wall and clinoid
to involve the right cavernous sinus. Figure 3 is
an axial image of another patient exhibiting mas-
sive tumor extension into both hasoethmoid com-
plexes with significant involvement of the anteri-
or cranial fossa.

Virtually all the neoplasms involved the nasal,
maxillary, and ethmoid complexes at the time of
presentation. Importantly, 6 of the 11 patients pre-
sented with orbital involvement and 7 had cranial
cavity involvement.

THERAPY

All but one patient was treated with curative
doses of radiotherapy, and the majority were
treated with chemotherapy. One patient, treated
with a craniofacial resection, was referred from
Pennsylvania after the initial diagnosis of esthe-
sioneuroblastoma. Patients were treated with radi-
otherapy varying from 400 rads to 6,000 rads, with
the usual dose being between 5,000 and 6,000 rads.
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The patient that received only 400 rads died of a
brain herniation 2 days after the institution of
therapy.

Seven patients received chemotherapy in con-
junction with the radiotherapy. Two different regi-
men combinations were employed: mitomycin C
and 5 fluorouracil with the institution of radiother-
apy, and Cytoxan®, vincristine, and Adriamy-
¢in® prior to radiation therapy.

RESULTS

Eight patients died, and three are alive as of
December 1986. One patient is alive at 10 months
without evidence of disease. Two patients are
alive with disease 15 and 22 months after the
completion of therapy. The eight patients who died
of the disease had an average survival of 12.4
months after the initial presentation. Two patients
died of central nervous system complications
early on (meningitis and brain herniation), and
six died of extensive local and metastatic disease.

DISCUSSION

-While melanoma, lymphoma, rhabdomyosarco-
ma, and lymphoepithelioma are included in the
differential diagnosis of poorly differentiated
sinonasal tumors, they can be distinguished by
their clinical, light microscopic, and, if neces-
sary, electron microscopic and immunocytochemi-
cal features.

The more difficult diagnostic dilemma lies in
the differentiation of, neuroendocrine carcinoma
and esthesioneuroblastoma from SNUC. Silva, et
al.* described the series of neuroendocrine carci-
nomas of the nasal cavity in 20 patients who, un-
like those with SNUC, had a favorable prognosis
with a 100% 5-year survival and a 77% 10-year sur-
vival rate. The authors reported that these tumors
had a low mitotic rate and only focal necrosis,
with little nuclear anaplasia.4

The diagnosis of esthesioneuroblastoma by light
microscopy is based upon cells having bland
nuclear features that lie in a background of in-
tercellular neurofibrils (Figs. 4,5). The Homer-
Wright rosette is characteristic of this neoplasm
(Fig.. 6), but is not necessary for an absolute
dlagn051s5

- The diagnosis of SNUC can usually be made by
light microscopy alone. The medium-sized cells
are arranged in nests, wide trabeculae, and sheets
(Fig. 7). There is usually extensive necrosis and
vascular permeation (Fig. 8). SNUC is immunore-
active with antibodies to cytokeratin and, often, to
epithelial membrane antigen and neuron-spemﬁc
enolase.6

Because of the difficulty that may occur in ma
ing this diagnosis in small, mechanically dig
torted biopsies, it is 1mperat1ve that an undamag
representative biopsy be submitted for pathol
examination. For tumors that are necrotic or thaf
show crush artifact, it may be necessary to biop
the patient more than once in order to obtam
adequate tissue specimen.

CONCLUSIONS

Because SNUC is a rare neoplasm the pathologi,
features of which have only recently been d
scribed in detail,6 it is possible that similar n
plasms have been encountered by others but ha
been designated as undifferentiated or anaplasti
carcinoma. Eight previously reported tumo
may, in fact, be SNUC, since five of these eight p
tients died within 11 months of diagnosis.?10

Sinonasal undifferentiated carcinoma (SNUC
is a highly aggressive, rare neoplasm that may
present in patients who have symptoms signi
cantly less than the amount of disease present
CT or MRI scans. It is usually inoperable
presentation, and, in spite of aggressive radioth
apy and chemotherapy, results in death within
months.
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