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CASE REPORTS

‘Sinonasal Undifferentiated Carcinoma:
Case Series and Review of the Literature

 than 1 yer after diagnosis. Many paf

“with a tendency for the tumor to
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OBJECTIVE AND IMPORTANCE: We report on four cases of sinonasal

undifferentiated carcinoma (SNUC), a relatively newly described clinico-
pathological entity of the nasal cavity and paranasal sinuses. SNUC tends
to present with advanced-stage disease, often with intracranial invasion,

*_and requires an aggressive treatment approach that includes surglcal

resection. A review of the literature identified several reports of SNUC in
pathology and otolaryngology ]ournals since its initial description in
1986, but no report has yet appeared in the neurosurgery literature.

CLINICAL PRESENTATION: Four patients presented with various symptoms

related to the nose and/or orbit, including one or more of the following
obstruction, epistaxis, decreased visual acuity, diplopia, and pain. All
patlents were noted to have masses in the nasal cavity or paranasal
sinuses, with or without intracranial extension.

INTERVENTION: All four patients underwent multimodal treatment with

chemotherapy, radiotherapy (6065 Gy), and aggressive surgical resection
via a combined bifrontal craniotomy and a subcranial approach to the
anterior cranial fossa. Three of four patients died as a result of their disease,
an average of 15 months after diagnosis. Only one patient remains alive,
although with metastatic intracranial disease, at 24 months after diagnosis.

CONCLUSION: SNUC is a rare neoplasm with a poor prognosis despite an

aggresswe multimodal approach to treatment. On the basis of our expe-
rience, we advocate radical resection as part of the initial combined
therapy for patients who present with locally advanced, nonmetastatic

.disease but we suggest reserving surgery for patients with early brain

invasion until there has been a radiographically proven central nervous
system response to adjuvant therapy. (Neurosurgery 47:750-755, 2000)
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" to familiarize neurosurgeons with

. acuity to 20/800, with normal visio!

inonasal undifferentiated carcinoma
(SNUC) is an uncommon aggressive
malignancy of the nasal cavity and para-
nasal sinuses that was first described in
1986 by Frierson et al. (3). Since that
time, several reports and small case se-

" ries of SNUC have been published, pri-

marily in otolaryngology journals, but
no report has been published in the neu-
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rosurgery literature. Since the initial rec--

ognition of SNUC as a distinct clinico-
pathological entity, treatment regimens
have evolved to include the current rec-
ommendation of combined radical re-
section, radiotherapy, and chemother-
apy. Despite this aggressive therapy,
outcomes have remained dismal, with
the mean survival time still being less

present with locally advanced dise

from the paranasal sinuses to the:

and anterior cranial fossa. Because of
tenidency for SNUC to invade the i
cranial compartment, initial surgical j;
vention typically requires a teamiy
proach, including an otolaryngold;
neurosurgeon, ophthalmologist,
plastic surgeon. The goal of this artj

atively rare and recently described pa
logical entity, by presenting our o
ries of four cases of SNUC treated af
University of Michigan as well as 4
view of the current literature.

CASE REPORTS

Patient 1

A bl-year-old man with a 30-
year history of tobacco use prese
with a 2-week history of toothache:
decreased vision in the left eye (Tabl2f§

Examination results ,
* The physical examination reve:
ptosis of the left eye and reduced

the right side. The neurological ex:
nation results were otherwise u
markable. Computed tomographic |
imaging revealed. a left nasal cé
mass with extension to the left ethn
and sphenoid sm‘uses, as well as int
left orbit. CT séans of the chest, al
men, and pelyu/s yielded negative re
at the time of diagnosis. :

Clinical course v
The patient underwent a biops;
the mass, which was interprete
SNUC. Light microscopy reveale
small blue cell tumor. During imm
histochemical inspection, the
cells exhibited positive labeling for
tokeratin and CAMS5.2 and neg
mmd LC
The patient subsequently underwe
transglabellar subcranjal resection
of the mass, with left orbital exenterati
and a left medial maxillectomy. At the
of surgery, the left optic nerve was




TABLE 1. Case Series Summary‘
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. . . . Postoperative .
Patient  Age Brain Invasion at Metastasis at S Postoperative Follow-up .
No.  (yn/Sex Diagnosis Diagnosis Rad'?g;‘;'mpy Chemotherapy Surgery ) Results
L1 51/M No No 63 Etoposide/carboplatin  Subcranial resection  DOD, 2 yr
2 33/F - Dural enhancement No 64 Etoposide/cisplatin Subcranial resection DOD, 5 mo
3 19/M Yes, frontal lobe No 60 Etoposide/cisplatin Subcranial resection .DOD, 15 mo
4 39/M  Yes, frontal lobe Yes, lung 64 Cisplatin Subcranial resection AWD, 27 mo

2DOD, dead as a result of disease; AWD, alive with disease.

invaded by neoplasm at the orbital apex.
Frozen sections of all surgical margins were
tumor-negative. Postoperatively, the patient
received adjuvant chemotherapy with eto-
‘poside and carboplatin and concurrent ra-
diotherapy to a total dose of 63 Gy. Several
months later, the patient developed multi-
ple skin satellite lesions on the face and
scalp, which progressed despite further ra-
diothérapy and the use of multiple se-
quential chemotherapeutic regimens, in-
cluding cyclophosphamide/doxorubicin/__
vincristine, methotrexate/5-fluorouracil
taxol/carboplatin, and navelbine/

ifosfamide/mesna. Despite aggressive
treatment, 23 months after the original di-

agnosis the patient developed systemic
metastases to the liver and pelvis, as well
as progressive scalp and orbital lesions.
The patient died approximately 2 years

Patient 2

A 33-year-old woman with a remote
10-year history of tobacco use (ending 10
years before presentation) presented with a
~ 2-month history of nasal obstruction, left
eye swelling with diplopia, and left otalgia
(Table 1). '

Examination results

In the physical examination, the pa-
tient was noted to have proptosis of the
left eye, with reduced up-gaze and lat-
eral gaze on the left. The rest of the
neurological examination results were
normal. CT imaging of the sinuses re-
vealed a mass lesion filling the left nasal
cavity, with extension to the left maxil-
lary and frontal sinuses, the left orbit,
and the floor of the anterior cranial
fossa. Dural enhancement was noted.

Clinical course

The patient underwent a bifrontal cra-
niotomy, a total left maxillectomy, left or-

bital exenteration, a left ethmoidectomy

‘and sphenoidectomy, resection of the

frontal floor dura and the inferior aspect
of the left frontal lobe (with reconstruction
of the anterior cranial fossa floor with a
living pericranial flap), and a tracheos-

‘tomy. Surgical margins were tumor-

positive, as were biopsies taken from the left
frontal lobe and dura. Pathological analysis
revealed an aggressive appearing, pleo-
morphic, round cell neoplasm with ar-
eas of necrosis. In immunohistochemi-
cal analysis, tumor cells were noted to
be cytokeratin-positive and LCA-, $-100-,
synaptophysin-, and HMB45-negative,
consistent with a diagnosis of SNUC.
The' patient received concurrent adju-
vant treatment with 64-Gy radiotherapy
to the tumor bed and four cycles of
cisplatin/etoposide therapy, which
were complicated by an episode of sep-
sis as well as the development of a large
left parietal subdural hematoma that re-
quired surgical evacuation. The patient
was noted to have been severely coagu-~
lopathic ‘and thrombocytopenic at the
time. Five months after the original di-
agnosis, the patient presented. with
mental status changes; head CT scans
revealed progressive disease in the left
frontal lobe, without recurrence of the
subdural hematoma. One month later,
the patient developed refractory sei-

. zures and died.

Patient 3

A 19-year-old man, who was a non-
smoker with a history of a right auricu-

lar neurofibroma that had been resected
at 5 years of age, presented with a several-

month history of bilateral nasal cavity ob-
struction and epistaxis and was noted to
have an ethmoid sinus region mass lesion,

" which was biopsied at another institution.

The results of the pathological examina-
tion at that time were thotght to be con-

sistent with a diagnbsis of esthesioneuro-
blastoma (Table 1).

Examination results

During the month after the biopsy, the
patient noted extensive growth of the tu-
mor. By the time the patient was treated
at our institution, the mass had nearly
doubled in size and was observed to be
obstructing the left nasal vestibule and
extending medial to the inferior turbinate,
along the middle to anterior one-third of
the nasal septum, on the right. Magnetic
resonance imaging performed at that time
revealed extension of the mass into the
anterior cranial fossa and bilateral orbits,
with possible involvement of the frontal
lobe brain parenchyma.

Clinical course /

The patient underwent another bi-.
opsy at our institution, which revealed a
mass consistent with a diagnosis of
SNUC. The patient subsequently under-
went gross total resection, consisting of
a bifrontal craniotomy with subcranial
resection of the mass and the dura of the
anterior cranial fossa, pilateral resection
of the medial orbits, ahd resection of the
involved portions of the frontal and na-
sal bones, which were primarily recon-
structed. The pathological analysis re-

" vealed SNUC, with a predominance of

cells strongly expressing cytokeratin and
rare cells with S-100 reactivity. Staining
assays for synaptophysin, LCA, and
HMB45 yielded negative results. Post-
operatively, the patient received 60-Gy
radiotherapy and concurrent chemo-
therapy with cisplatin and etoposide.
He remained free of disease until 9
months after the initial diagnosis, when

" routine surveillance chest x-rays revealed

bilateral hilar adenopathy, which a biopsy
demonstrated to be metastatic disease.
The patient was subsequently treated us-
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ing multiple se<juential chemotherapeutic
regimens, including cyclophosphamide/

apy. One year after the initial diagnosis,
the patient developed two intracranial le-

doxombmm[vmmshne, }ugl_l-dose ggdo; sions, one in the anterior falx and one in

osf‘armde, and mesna, but his dlsease

progressed despite this treatment, with
new lesions in the mediastinum and liver.
The patient died 15 months after the orig-
inal diagnosis.

Patient 4

A 39-year-old nonsmoking man pre-
sented with progressive nasal conges-
tion, pain in the right maxillary region,
and right-sided epistaxis and headache
(Table 1).

Examination results
In the physical examination, the pa-

. tient -appeared well. ‘The neurological
" examination results were unremarkable.

‘All cranial nerves tested normal. Visual
acuity was 20/20 bilaterally with correc-
tive lenses. An endoscopic examination
revealed a right posterior nasal mass
extending to the roof of the nose. There
were no neck masses. CT scans revealed
a destructive right nasal mass extending
into the right ethmoid, maxillary, and
sphenoid sinuses and through the cribi-
form plate to the base of the right frontal
lobe. A biopsy of the mass, performed at
an outside institution, indicated SNUC.
CT scans of the chest that were obtained
during the initial staging revealed a
3-mm right lower lobe lung nodule, in-
dicating metastatic disease.

Clinical course

The patient underwent a bifrontal cra-
niotomy, via an anterior subcranial ap-
proach, for gross total resection of the
tumor mass. This was complicated post-
operatively by tension pneumocephalus.
The patient recovered well. Pathological
analysis of the surgical specimen revealed
a round cell tumor, with the majority of
cells exhibiting positive staining for cyto-
keratin and synaptophysin and negative
staining for chromogranin, LCA, $-100,
and HMB45. A focal region of the speci-

men demonstrated aMghmnar‘_sﬁng
thglium. The final diagnosis was

. with a focal segment of adenocarcinoma,

intestinal type, at the olfactory bulb. The

 patient received postoperative cigplatin

chemotherapy and concurrent radiother-
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the right temporal lobe dura, which were
treated with radiosurgery. One year later,
subsequent surveillance magnetic reso-
nance imaging demonstrated growth of
the temporal dural mass, with no change
in the appearance of the falx lesion and no
recurrence at the primary site. The chest
lesion has remained stable on serial CT
scans. The patient is scheduled to un-
dergo a second craniotomy for resection
of the temporal lobe lesion.

DISCUSSION

Pathological features

SNUC is a distinct histopathological
entity that was initially described in 1986
by Frierson et al. (3). Before that report, it
is likely that cases of SNUC were con-
fused with other, well-known, medium-
sized tumors of the nasal cavity and para-
nasal sinuses. The tumor is assumed to be
derived from schneiderian epithelium or
nasal ectoderm of the par sinuses

(6). Clinically, the tumors are very aggres-
sive and are often advanced at the time of
diagnosis. Prognoses are poor, with sur-
vival times generally being less than 1
year after diagnosis.

The histological differential dlagnosw
includes lymphoma, esthesioneuroblas-
toma, melanoma, rhabdomyosarcoma,
lymphoepithelioma, poorly differenti-
ated adenoid cystic carcinoma, and rieu-
roendocrine carcinoma ({ Radio-
graphically, the differential diagnosis
additionally includes tumors that extend
to the superior nasal cavity from the an-
terior and central cranial base, such as
chordoma, chondrosarcoma, plasmacy-
toma, and metastases (12). An accurate
diagnosis can usually be made on the ba-
sis of light microscopic findings alone,
where several distinguishing features of
SNUC allow its identification. .-

At the light microscopic level (Fig. 1),

SNUC consists of small to medium-

sized polygonal cells, which tend to
form nests, sheets, and trabeculae (11).
The cells have high nucleus/cytoplasm
ratios and numerous mitoses. The nuclei
are moderately pleomorphic, hyperchro-
matic, and round to oval in shape. The
cytoplasm is eosinophilic. Tumor perme-

. epithelial membrane anti| and

FIGURE 1. Histological features
SNUC (Patient 4). This typical ar
demonstrates sheets of malignant
with round to oval vesicular nucl
prominent nucleoli infiltrating th
cular walls, and frequent mitoses
(hematoxylin and eosin; original
fication, x330).

ation of blood vessels, with tumor
and distending the vascular lumina;
tensive and often a distinguishing fe:
of SNUC (3). There is also extensiv;
crosis. Absent from SNUC are Hyj
Wright rosettes, which are often ob:
in olfactory neurcblastoma, intes
fibrils, argyrophilic granules, and
mous or glandular differentiation

Immunohistochemically, virtu
SNUCs are positive for cytoker:

stain for both epithelial markers. A;
imately one-half of the tumors are
tive for neuron-specific enolase, me
5-100 immunoreactivity, and all
ative for vimeptin (3, 6, 11, 15).

Clinical features

The most common initial symy
are epistaxis, /faaal pdin, and na
struction (9, 13 15). More than o
of all pati its exhibit symptoms
to the eye; e.g., proptosis, cranial
palsies, diplopia, or decreased
acuity (1, 3). Because many of thy
symptoms are similar to those of ]
sinus disease, patients often dela
ing treatment and ultimately p
with advanced-stage disease (13)

Rédiological features

SNUCs have no characteristi
tures that allow differentiation
other pathological entities of this
They tend to be large, expansil
aggressive, with areas of bone d
tion and invasion of adjacent stru



including the anterior cranial fossa, ad-
jacent paranasal sinuses, and orbits (11,
12). On CT scans, the tumors are non-
calcified, .with variable contrast en-
hancement. On magnetic resonance im-
"aging scans (Fig. 2), the lesions are
typically isointense to muscle on T1-
weighted scans and iso- to hyperintense
to muscle on proton density-weighted
and T2-weighted scans. Enhancement
with gadolinium is heterogeneous (12).

Pathogenesis

The pathogenesis of SNUC remains
unknown: Frierson et al. (3), noting that
a significant number of their patients
with SNUC were smokers, considered
whether this factor or other environ-
mental carcinogens could play a role in
" the development of SNUC. However,

they concluded that, because patients .

FIGURE 2. Precontrast (A) and postcon-
trast (B) sagittal, T1-weighted, brain
magnetic resonance imaging scans for a
19-year-old man (Patient 3), showing an
extensive, enhancing, soft-tissue mass
filling the nasal cavity and extending
through the anterior cranial fossa floor to
involve the dura and possibly the paren-
chyma of the frontal lobe of the brain.
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" came from a broad geographic area and

had diverse occupations, an environ-
mental cause was unlikely (3).

Several reports in the literature de-
scribed SNUC arising in patients who
survived retinoblastoma. It is well
known that patients with the hereditary
form of retinoblastoma carry a germline
mutation at one of the two RB1 gene loci
in all cells and have an increased risk for
nonocular tumors later in life. In 1989,
Frierson et al. (4) reported on two pa-
tients who developed small cell sinona-
sal neoplasms 22 and 37 years after ra-
diotherapy for bilateral retinoblastoma.
Other reports of similar patients have
been published and raise the question of
whether the secondary tumor is initi-
ated by radiotherapy itself or perhaps is
the result of a spontaneous mutation in
the RB1 gene located on Chromosome
13. Greger et al. (6), using molecular

" probes for the RB1 gene, detected a de-

letion at the RBI locus in metastatic
SNUC cells that was not present in normal
tissue. Although those authors could not
definitively rule out the possibility that the
mutation observed was not induced by ra-
diation, their findings suggested that so-
matic mutations at the RB1 locus may be
involved in the formation or progression of
ectodermal tumors (6).

Finally, Epstein-Barr virus has been im-
plicated as a potential pathogen in the
development of SNUC. Previous associa-
tions of Epstein-Barr virus with undiffer-
entiated carcinomas of the nasopharynx,
parotid gland, and thymus form the basis
for this theory (5). Two separate studies,

-~ using in situ hybridization techniques

with paraffin-embedded sections, demon-
strated: the presence of Epstein-Barr virus
ribonucleic acid in 30 to 60% of SNUC
samples, although in one of these studies
this finding was present only in Asian
patients (5, 10).

Treatment

In the initial 1986 report of eight cases
of SNUC, each patient received radio-
therapy (in varying doses) to the sinonasal
region, with some patients also undergoing
surgical resection or chemotherapy. Despite
treatment, the prognoses were grave, with a
median survival time of 4 months (3). In
1987, the same group presented a retrospec-
tive study of 11 patients (including some of

the patients included in the initial report),
all of whom received radiotherapy (usual
dose, 50-60 Gy) and 7 of whom also re-
ceived chemotherapy, i.e,, either mitomycin
C/5-fluorouracil with the institution of
radiotherapy or cyclophosphamide/
vincristine/doxorubicin before radiother-
apy. One patient underwent craniofacial
resection. Similar to their initial report,
survival rates were poor, with death oc-
curring an average of 12.4 months after
the initial presentation; only three patients
were alive at the time the report was sub-
mitted. Of those patients, only one was free
of disease 10 months after diagnosis (9).

More recently, Deutsch et al. (2) re-
ported improved survival benefits for
patients with locally advanced disease,
using an aggressive multimodal ap-
proach involving a standard regimen
of chemotherapy (cyclophosphamide,
doxorubicin, and vincristine) followed
by radiotherapy (50-55 Gy) before de-
finitive surgical resection. As noted in
their 1993 report (2), three patients
treated in this way exhibited no evi-
dence of disease an average of 53.6
months after diagnosis. These findings
compared favorably with results for a
similar group of three patients, who
were originally reported on by the same
authors in 1987, who were tteated non-
surgically, with radiotherapy alone or in
combination with chemotherapy, and
remained free of disease an average of
36 months after diagnosis (9). On the basis
of their results, those authors recom-
mended preoperative cyclophosphamide/
doxorubicin/vincristine chemotherapy and
radiotherapy (50 Gy) for patients without
distant _ / and without extensive
intracranial involvement (2).

Other au}l{lors subsequently con-
curred that a multimodal approach is
indicated for the treatment of SNUC (7,
8, 15). Righi et al. (15) emphasized that
control of local disease remains the cen-
tral issue. However, most authors agree
that the optimal treatment for this ag-
gressive neoplasm has not yet been de-
termined (14).

All of the patients in our series were
considered to have advanced-stage dis-
ease, because of either intracranial exten-
sion or metastatic disease at the time of
diagnosis or initial surgery. However, all
patients were treated using an aggressive
multimodal approach that included sur-
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gery. Three of our four patients died asa.

result of disease, an average of 15 months
after diagnosis. One patient remains alive
at 2 years, although with metastatic intra-
cranial and possibly pulmonary disease.
On the basis of our observation that
patients who present with brain paren-
chymal invasion at the time of diagnosis
have exceptionally poor prognoses, it is
currently our opinion that surgical resec-
tion for these patients should be reserved
until the intracranial disease demon-

strates a response to adjuvant treatment..

Even in cases with significant tumor
shrinkage, however, we recommend that
the entire pretherapy extent of tumor be
resected. Other authors have advocated a
similar approach, avoiding potential sur-
gical morbidity among this patient popu-
lation. Dural invasion should not contra-
indicate surgical resection, because the

" dura can be resected en bloc with the tu-
‘mor. Because of the potential for deleteri-

ous effects on wound healing, we do not
advocate the use of preoperative radio-
therapy and chemotherapy for all patients

* with SNUC. It is our opinion that the neg-

ative effects of preoperative radiotherapy,
for example, would mandate the use of a
free-tissue transfer, whereas in our patient
population subcranial resection was ac-
complished using living pericranial flap
reconstruction of the anterior fossa floor.

CONCLUSION

SNUC is a rare aggressive neoplasm
of the nasal cavity and paranasal sinuses
that is associated with a poor prognosis.
Its treatment requires an aggressive ap-
proach, including chemotherapy, radio-
therapy, and surgical resection, espe-
cially for patients with locally advanced
disease at the time of diagnosis.
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with extension into-the cranial
treated with cranial facial resectio;
ation, and chemotherapy. Two ;

surgery, and three patients died,
average survival of 15 months. The
patient is alive with metastatic d
27 months. This report serves tw
poses. The first is to alert the neur
cal community to the existence of
and highly aggressive tumor. This
important point, because of the fi
extension of SNUC into the cranial ¢
The second purpose of this repo;
initiate discussion on the proper n
ment of this tumor. Specifically, th
thors suggest that, given the exceptio
poor prognosis of patients who
with brain invasion, surgical re
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only after the intracranial disease d

light of the significant morb1d1ty
ated with resection.

A major unanswered question
effectiveness of adjuvant therapy

gest that radiation and chemoth
are of little use in treatment of this
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however, suggest that at least so
tients may benefit from adjuvant |
apy. Are there clinical charact

to benefit frony adjuvant therapy
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Deborah L. Co
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cases of SNUC is dismal. From the au-
thors’ report, it seems clear that multi-
modality management with chemother-
apy and radiation before an attempt at
definitive surgical resection yields the
most hope for these patients. In the
cases of intracranial extension at presen-
tation, it seems that an aggressive sur-
gical resection is probably unwarranted
because of the poor prognosis.

This pathological entity and other ag-
gressive pathologies lend support to the
general strategy of obtaining a transna-
sal biopsy of such lesions before treat-
ment planning. This is the general strat-
egy in our practice for the reasons

presented in this case series. Some pa-

thologies that we, as neurosurgeons,
may encounter require adjuvant ther-
apy before surgical intervention, and
this is a fact of which neurosurgeons
should be aware.

J. Diaz Day
Los Angeles, California

In this article, the cranial base surgery
group at the University of Michigan de-
scribes four cases of SNUC treated with
craniofacial resection, radiation, and
chemotherapy. Two patients sustained
serious complications of surgery. Me-
dian and mean survival after treatment
were expected to be approximately 18
months. The authors conclude from this
experience and from a review of the
literature that brain invasion is a contra-
indication to surgery, uniess there is
first a response to adjuvant therapy.

SNUC is a recently described tumor
of the anterior cranial base with a poor
prognosis. Its location and radiographic
appearance raise the differential of es-
_ thesioneuroblastoma, neuroendocrine

. carcinoma, adenoid cystic carcinoma,
and chordoma, as well as lymphoma,
melanoma, and metastases. Immunohis-
tochemical staining for cytokeratin, but
not for synaptophysin, chromogranin,

HMB45, or S-100, helps determine the

pathological diagnosis.
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The poor prognosis of patients with
these tumors reflects the combination of
an inherently aggressive lesion, a ten-
dency to present in an advanced stage,
and a subfrontal location with easy access
to the anterior cranial fossa. The authors’
recommendation for aggressive multimo-

dality therapy is reasonable, although the -

limited experience with this newly distin-
guished entity precludes definitive state-
ments. Deutsch et al. (2) suggest a role for
surgery in their report of a median duration
of freedom from disease of 53.6 months in
three patients who received surgery, radia-
tion, and chemotherapy and 36 months in
three patients receiving radiation and che-
motherapy or radiation alone.

The authors argue that the particu-
larly poor outcome of patients who
present with parenchymal disease war-
rants withholding surgery until a re-

sponse to adjuvant therapy is demon-

strated. This is at odds with their own
experience: of their two patients with
brain invasion, one died of disease at 15
months, and the other is alive with dis-
ease at 27 months, compared with the
two patients without brain invasion
who died of disease at 5 and 24 months,

. respectively. Experience with esthesion-

euroblastomas and neuroendocrine car-
cinomas of this region suggests a trial
for SNUC involving neoadjuvant che-
motherapy for all cases, followed by

fractionated stereotactic radiosurgery:

and chemotherapy to responding tu-
mors and surgery plus radiotherapy
and chemotherapy for nonresponding
tumors (1, 3, 4).

Griffith R. Harsh IV
Stanford, California
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This report by Gorelick et al. details the

natural history of a rare, aggressive neo-
plasm. SNUC was first differentiated
from other sinonasal neoplasms by Frier-
son et al. (1) in 1986. All reports since then
have highlighted its nearly universal fatal
course. In its lethality, it seems to rank
with undifferentiated thyroid carcinoma.

These authors recommend radical tri-
ple therapy in the absence of brain inva-
sion and initial chemoradiation with brain
invasion. These recommendations are
similar to those of other authors. Al-
though, for the moment, I agree with
these recommendations, I also think that
the final role of surgery remains to be
determined. Evidence to date; intuitive
thinking notwithstanding, ws scant
support for a positive effect of resection.
The final role of resection may be akin to
its role in rhabdomyosarcoma, or it may
be that only earlier detection will prove
resection efficacious. This report provides
the neurosurgery community with infor-
mation conceming/,.v"an important carci-
noma that at present often requires neu-

rosurgical assistarice in the planning and
execution of ingful resection.
/" Dale H. Rice
Otolaryngologist
" Los Angeles, California
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