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Introduction. Although uncommon from a population-based perspective, there is considerable morbidity and mortality
associated with malignant tumors of the nose and paranasal sinuses.

The objective of this study was to characterize the presentation, risk factors, management and survival of patients
with these tumors treated at a single institution.

Materials and methods. We retrospectively reviewed the clinical records of patients with malignancies of the nose and pa-
ranasal sinuses diagnosed between January 2010 and December 2014 at a tertiary cancer center. Univariate and multi-
variate analysis were performed.

Results. Ninety patients were included in the study. Mean age at diagnosis was 62.8 years (range, 2-95 years) and mean
follow-up was 44.5 months (range, 2-113 months). The maxillary sinus (33.3 %) and the nasal cavity (32.2 %) were
the most frequent sites of origin. Squamous cell carcinoma (36.7 %), mucosal melanoma (15.6 %) and adenoid cystic
carcinoma (10 %) were the most common histologic subtypes. Surgery was the primary treatment for 86.7 % of patients.
Recurrence occurred in 45 patients (50 %). The overall 5-year survival was 39.3 % and disease free-survival was 45.9 %.
Survival was significantly decreased in non-smokers (p = 0.022), T3—4 tumors (p = 0.007), positive lymph nodes (p <0.001),
nonepithelial tumors (p = 0.036) and positive margins (p = 0.032). Survival was not affected by surgical approach bet-
ween endoscopic, open and combined approaches (p = 0.088).

Conclusion. Prognosis is poor, with high recurrences and low survival, but clearly histology, location and stage-depen-
dent. Sound oncologic principles, with complete resections and negative margins, result in a better outcome.
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BBepeHue. HecMOTps Ha OTHOCUTENbHYIO PEAKOCTb 3/10KaYeCTBEHHbIX OMyX0Nel HOCa M NPUAATOYHbIX Nasyx B 00Lei
nonynsLmu, nokasaream 3a601eBaeMoCTH U CMEPTHOCTM OT 3TOW NaToNOrMM NPOAONIKAIOT OCTABATLCA HA BLICOKOM YPOBHE.
Llenb nccnepoBaHna — aHanu3 TeyeHus, HaKTOPOB PUCKA, NeYEHUSA U BbIXKMBAEMOCTU NALMEHTOB CO 3/I0KaYECTBEHHbIMU
HOB0O06PA30BaHUAMM HOCA U OKOJIOHOCOBBIX Na3yx, HAGNIOAAOWMXCA B OLHOM YUPEKAEHUN.

Martepuanbl u meTopbl. Mbl NPOBENN PETPOCMEKTUBHbIA aHaNNU3 UCTOPUI BONE3HWU NALMEHTOB CO 3/I0KAYECTBEHHBIMM
ONyXONAMMU HOCA M NPUAATOYHbIX Na3yX, KOTOPbIE MPOXOAMAN leueHne B OAHOM LieHTpe B NepuopA ¢ aHBapa 2010 r. no ge-
Kabpb 2014 r. [Ins 06pabOTKM faHHbLIX UCMONb30BANCA OAHO- U MHOrO(AKTOPHBIK aHanus.

Pe3ynbratbl. B uccnefosaHue Gbinu BKAOYeHbl 90 NaLMEHTOB, CPeAHUIA BO3PACT KOTOPbIX HA MOMEHT AWarHo3a cocTaBs
62,8 rona (auanasoH 2-95 ner), a MeanaHa BpemMeHn HabnoaeHus Gbina 44,5 mec (auManasoH 2—-113 mec). Yawe Bcero nep-
BWYHAs OMyX0Jb IOKaNN30Banach B ralMmopoBoit nasyxe (33,3 %) 1 nonoctn Hoca (32,2 %). OCHOBHbIMU FUCTONOTUYECKUMM
TMNaMK onyxonei GbiU NNOCKOKNETOUHBIN pak (36,7 %), MenaHoMa cnn3uctoil 060no4km (15,6 %) v afeHOULHas KUCTO3HAs
KapuuHoMa (10 %). Xupyprudyeckoe neyeHue npumeHsanocs y 86,7 % nauueHtos. Y 45 (50 %) 6oabHbIX 6b1aM 3aduKcHpo-
BaHbl peLyuauBbl 3a6oneBaHns. 06Wasn 5-NeTHAs BbXKMBAEMOCTb cocTaBuna 39,3 %, a 6e3peLMAMBHan BbIKUBAEMOCTb —
45,9 %. BbhxuBaeMOCTb 6blNa 3HAUNTENBHO HUXKE Y HEKYPALMX NauueHToB (p = 0,022), 601bHbIX C ONyX0NsMU cTagun T3—4
(p=0,007), nopaxeHuem numdarnyeckux y3nos (p <0,001), HeanutenuanbHbiMu onyxonamu (p = 0,036) U NONOKUTENbHBIM
kpaem pesekuumn (p = 0,032). Tun xupypruyeckoro goctyna (3HAOCKONUYECKUH, OTKPLITHIA UM KOMOUHUPOBAHHBIN)
He OKa3blBaN BAUSHWA Ha BbiXuBaemocTb (p = 0,088).

3aknioueHue. Y NallMeHTOB C ONYXOAAMU HOCA U Na3yx, KaK NpaBuio, HabnAaloTCa HeGNaroNpPUATHLIA NPOTHO3, BbICOKAS
4acToTa peLanNBOB U HU3KME MOKa3aTenu BbKMBAEMOCTU. bonbluyio ponb UrpaioT noKanusauus OnNyxonu u CTagus 3a-
6oneBaHus. [pMeHeHMe pasyMHbIX NOAXOL0B K IeYeHMI0, B YaCTHOCTU MAKCUMabHO NOHOE yAaneHue HoBooOpa3oBaHus
C OTpUUATENbHBIMU KPasiMi Pe3eKLUK, CNOCOBCTBYET YNYYLIEHWIO UCXOJ0B.

KntoueBble cnoBa: 0K0JIOHOCOBbIE nasyxu, NAOCKOKNETOYHbIA PaK rosioBbl U Wewn, 310Ka4eCTBEHHAA MenaHoMa, 3HAO0CKO-
nnyecKkue xmpyprudyeckmne metoabl

IOna uutuposanua: Castelhano L.G.,. Correia F.A., Raposo D.F. u gp. 3noKkayecTBeHHble OMyxonu Hoca W nasyx Hoca:
PeTpoCneKTUBHbIA 0630p ONbITa NOPTYrasbCKOTO OHKONOTMYEeCKoro LeHTpa. Onyxonu ronossl U wen 2021;11(3):10-7.

(Ha aHrn.). DOI: 10.17650/2222-1468-2021-11-3-10-17.

Introduction

During the last two decades, we have witnessed advances
in various fields regarding the diagnosis and treatment of na-
sal tumors, with new histological classifications, surgical
navigation devices and techniques, radiation and chemo-
therapy modalities [1]. However, prognosis remains gener-
ally poor [2]. Although uncommon from a population-based
perspective, there is considerable morbidity and mortality
associated with malignant tumors of the nose and paranasal
sinuses, either due to the disease itself or as a consequence
of surgical or nonsurgical treatment [3—6].

These lesions behave similarly to several benign and
inflammatory conditions, which often delays diagnosis, re-
sulting in advanced stage disease at presentation. The ana-
tomical complexity of this region and the critical structures
commonly involved (specifically the orbit, brain and cra-
nial nerves) add to the troublesome management of these
patients [2, 3, 7]. Furthermore, a wide histological variabil-
ity hinders the comparison of results and the ability to es-
tablish standardized treatment protocols [1].

The objective of this study was to characterize the pre-
sentation, risk factors, management, and survival of patients
with tumors of the nose and paranasal sinuses treated at a single
institution.

Materials and methods

Our study was conducted at the Department of Otolar-
yngology of the Instituto Portugués de Oncologia de Lisboa
Francisco Gentil, a Portuguese tertiary cancer center, from
January to June 2020.

Study protocol

We retrospectively reviewed the clinical records of pa-
tients with malignancies of the nose and paranasal sinuses
diagnosed between January 2010 and December 2014. We
compiled data regarding demographics (sex, age, occupa-
tion), habits (smoking, alcohol consumption), presenting
symptoms, tumor characteristics, such as histology (based
on the World Health Organization (WHO) Classification
of Tumours 4" edition), site, staging (based on the American
Joint Committee on Cancer (AJCC) 8™ edition on epithe-
lial tumors of the nose and paranasal sinuses and mucosal
melanoma); treatment modality, residual or recurrent disease
and survival [8, 9]. The broad variety of surgical techniques
and the postoperative complications were not a topic of this
study.

As we wanted to evaluate malignancies of the nose as
awhole, squamous cell carcinoma (SCC) of the nasal pyra-
mid, orbital tumors with a significant sinonasal component
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and tumors originating from the lacrimal apparatus were
also included. Cutaneous melanoma and basal cell carci-
noma were excluded because they are traditionally treated
in the dermatology department. Nasopharyngeal tumors
were also excluded — its etiology is different, in that it origi-
nates from epithelial and b-cell interactions, and generally
surgery is not the primary treatment due to the relative inac-
cessibility for a curative resection [2, 10].

Statistical analysis

Follow-up time was defined as the time between initial
presentation at this institution for the tumor of interest and
the date of the last appointment or death for overall sur-
vival (OS). For disease-free survival (DFS), the follow-up
time was from the conclusion of treatment for the primary
tumor of concern until the date of first recurrence, death,
or last contact. Quantitative variables were expressed as me-
an T standard deviations or as median * interquartile range
for data not normally distributed. Qualitative variables were
expressed as absolute values and percentages. Kolmogorov-
Smirnov and Shapiro Wilk normative tests were used to ac-
cess distribution pattern in quantitative variables. Student’s
t test, A-nova one way and respective non-parametric tests,
y? and proper adjustments were used to relate evaluated
variables with primary outcomes (death and recurrence).
Kaplan — Meyer curves were determined 5-year OS and
DFS and qualitative variables were compared regarding sur-
vival. A p value < 0.05 was considered statistically significant.
Statistical analysis was performed using SPSS 24.0 for Win-
dows (SPSS Inc., Chicago, IL, USA).

Results

Patient characteristics

Ninety patients were included in the study. Mean age
at diagnosis was 62.8 years (range, 2—95 years). 58 (64.4 %) pa-
tients were men. 85 (94.4 %) patients presented with un-
treated disease and 5 (5.6 %) had persistent disease after
previous treatment at another institution. Nasal obstruction
(47.7 %), epistaxis (37.7 %) and rhinorrhea (33.3 %) dom-
inated a wide list of presenting symptoms (table 1). Smoking
and alcohol consumption were the most common exposures
in our sample (50 and 42.2 %, respectively). 13 (14.4 %) pati-
ents had occupational risk factors (3 wood workers, 2 wor-
king in the metallurgic industry, 6 construction workers and
2 in the textile industry).

Tumor characteristics

The most common site of origin was the maxillary sinus,
which was seen in 30 (33.3 %) patients, followed by the nasal
cavity in 29 (32.2 %) patients. Tumor location is summarized
in table 2. In 4 (4.4 %) patients, the sinonasal tumor repre-
sented a distant metastasis from another primary cancer —
2 adenocarcinomas of the kidney, 1 adenocarcinoma of the
breast and 1 cutaneous melanoma. Staging varies according
to tumor histology. The WHO recognizes 6 histological
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groups, each one comprising various different tumors [8].
Histological classification is summarized in table 3. No germ
cell or bone and cartilage malignancies were present in this
study. SCC (36.7 %), mucosal melanoma (15.6 %) and ad-
enoid cystic carcinoma (10,0 %) were the most common
histologic subtypes.

Table 1. Presenting symptoms

Clinical manifestation Number of patients, %
Nasal:
obstruction 47.7
epistaxis 37.7
rhinorrhea 33.3
hyposmia 5.5
cutaneous pyramidal lesion 8.9
Facial:
headache 0
facial swelling 3.3
V2 hypoesthesia 2.2
Orbital:
diplopia 2.2
proptosis 2.2
scotoma 1.1
amaurosis 1.1
epiphora (chronic dacryocystitis) 1.1

Intracranial:
meningitis

Oral:
oroantral fistula

Neck:

neck mass =

Staging at presentation for primary epithelial malignan-
cies is summarized in fig. 1a. T4 classification was most
common (40.6 %). Nodal disease was seen at initial presen-
tation in 8 (13.6 %) patients and distant metastasis was seen
in 2 (3.4 %) patients. Staging at presentation for primary
mucosal melanoma is summarized in fig. 15. Mucosal mela-
nomas are extremely aggressive, and all lesions are classified
as T3 and stage I1I at a minimum, reflecting a poorer prog-
nosis [9].

Treatment

Treatment characteristics are summarized in table 4. 78
(86.7 %) patients underwent surgery as their primary
modality of treatment. An exclusive external approach was
performed in 60 (76.9 %) of these patients, while 11 (14.1 %)
and 7 (9.0 %) patients underwent endoscopic and combined
approaches, respectively. Pathological analysis for surgical
margins found microscopic positive margins in 30 (39 %) pa-
tients, negative in 19 (25 %) and not evaluable in 27 (36 %).
Neck dissection was simultaneously performed in 9 (11.5 %)
patients. Adjuvant radiation was administered in 66 patients,



a 30.5 %

20.3 % 20.3 %

16.9 %
11.9 %
N*13.6 %
M*3.4 %
T
b 53.8 %
30.8 %
154 %
N*15.4 %
M+0
T3 T4a T4b

Fig. 1. TNM staging at presentation for epithelial tumors (a) and mucosal
melanoma (b). For the latter, all lesions are classified as T3 and stage 111 at

a minimum, reflecting a poorer prognosis

Table 2. Tumor origin

Site Number of patients, %
Maxillary sinus 33.3
Nasal cavity 32.2
Overlapping sites 15.6
Nasal pyramid 8.9
Ethmoid sinus 2.2
Pterygopalatine fossa 2.2
Orbit 2.2
Forntal sinus 1.1
Sphenoid sinus 1.1
Lacrimal sac 1.1

with 10 patients receiving concurrent chemoradiotherapy.
11 (12.2 %) patients received nonsurgical therapy, with 6 pa-
tients receiving external radiation therapy, 3 chemotherapy
and 2 concurrent chemoradiotherapy. One patient with
mucosal melanoma died before treatment.
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Table 3. Histologic classification

Number
Group and subtype of patients,
abs. (%)
Epithelial malignancies (n = 62; 68.9):
mucosal squamous cell carcinoma (sinonasal) 33 (36.7)
adenoid cystic carcinoma
adenocarcinoma 9 (10.0)
cutaneous squamous cell carcinoma 7 (7.8)
(pyramidal skin) 6 (6.7)
neuroendocrine tumors
sinonasal undifferentiated carcinoma 5(5.6)
acinic cell carcinoma 1(1.1)
1(1.1)
Neuroectodermal malignancies (# = 17; 18.9):
mucosal malignant melanoma 14 (15.6)
olfactory neuroblastoma 3(3.3)
Soft tissue malignancies (n = 7; 7.8):
angiosarcoma 3(3.3)
undifferentiated pleomorphic sarcoma 2(2.2)
leiomyosarcoma 1(1.1)
rhabdomyosarcoma 1(1.1)
Hematolymphoid malignancies (n = 4; 4.4):
lymphoma 3(3.3)
extramedullary plasmacytoma 1(1.1)

Table 4. Treatment characteristics

Modality Number of patients, abs. (%)

Surgery (n = 78; 86.7):

alone 11 (12.2)

+ XRT 56 (62.2)

+ chemo + XRT 10 (11.1)

+ chemo 1(1.1)
Non-surgical (n = 11; 12.2):

XRT 6 (6.7)

XRT + chemo 2(2.2)

chemo 3(3.3)

Note. Chemo — chemotherapy; XRT — external radiation therapy.

Follow-up

Mean follow-up was 44.5 months (range, 2—113 months).
Patients were usually kept under close surveillance for 2 years,
with appointments every 3 months, and then every 6 months
until 5 years. Residual or recurrent disease was found
in 45 (50.6 %) patients, with a mean of 9.3 months after
primary treatment. Recurrent disease occurred locally
in 34 (37.8 %) patients, regionally in 9 (10.0 %) patients,
and distantly in 18 (20.0 %) patients. Fig. 2 represents the
patterns of treatment failure.

Five-year OS was 39.3 % and DFS was 45.9 %. Smo-
kers had a significantly better prognosis compared to non-
smokers (p = 0.022), but prognosis was not affected
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by alcohol consumption (p = 0.739) or occupational risk
factors (p = 0.472). Survival was also location dependent
(p = 0.004), as tumors located in the nasal pyramid or
cavity showed a better prognosis compared to the ones
located in the frontal or sphenoidal sinuses, orbit, lacrimal
sac and pterygopalatine fossa. Five-year survival was
found to be significantly worse in patients with nonepithe-
lial tumors compared to epithelial tumors (28.6 % and 52.9 %,
respectively; p = 0.036; fig. 3). T and N fractions of TNM
staging for epithelial tumors and mucosal melanoma
significantly influenced 5-year survival (p = 0.007 and
p <0.001, respectively; fig. 4a and 4b). Although patients
with M1 had worse prognosis compared to MO0, this was
not statistically significant (p = 0.636; fig. 4c). While treat-
ment modality significantly influenced survival (p <0.001),
surgery did not show a statistically significant impact
compared to non-surgical treatments (p = 0.224). Open
surgical resections did not offer a greater survival benefit
compared with endoscopic procedures (p = 0.088). Posi-
tive surgical margins were associated with lower survival
(p =0.032).

Discussion

Malignant tumors of the nose and paranasal sinuses can
occur at any age, but the majority is seen between the 6" and
7t decades of life [11—13]. Pediatric sinonasal malignancies
are more likely to be rhabdomyosarcomas [11]. Although
most series show a male predominance, this proportion is
lower than in the rest of head and neck tumors — probably
due to the fact that the classic risk factors of tobacco and
alcohol (more frequent in males) do not have such a high
carcinogenic potential in the paranasal sinuses when com-
pared the larynx, oropharynx or hypopharynx, where the
male predominance is superior to 90 % [1]. Other risk factors
have been linked to the development of sinonasal tumors.
The most notable is wood dust exposure and the

16 %
9 %

Neck
metastasis
7 %

Distant
metastasis
14 %

2%

Fig. 2. Diagram illustrating the patterns of treatment failure. Each circle
shows the percentage of local, regional (neck) and distant metastasis
for the 45 patients who had recurrent disease
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development of adenocarcinoma. Products of the metal and
the textile industries, leather, thorium dioxide and imaging
agents are all risk factors for SCC [2].

Because the nasal cavity and the paranasal sinuses are
air-filled structures with significant potential space, sinona-
sal neoplasms rarely produce symptoms at an early stage.
Even when symptoms are present, they may be innocuous,
such as nasal obstruction, epistaxis, or symptoms of obstruc-
tive sinusitis, including facial pain and congestion [14]. Most
studies report nasal obstruction as the most frequent present-
ing symptom [13, 15, 16].

There is still great debate about the most frequent site
of origin for sinonasal tumors. Most studies report either the
maxillary sinus or the nasal cavity as the most involved loca-
tions, usually followed by the ethmoid sinuses [1, 11—16].
In our series, the ethmoid was an infrequent location (2.2 %),
possibly because these tumors easily grow into the nasal
cavity, which led many of them to be labeled as overlapping
sites (15.6 %). Excluded from most epidemiological data
are metastases to the nasal cavity and the paranasal sinuses
which, in our experience, account for a notable portion
of malignant tumors encountered at this anatomical site.
Breast cancer, prostate cancer and renal cell carcinoma
metastases are among the most frequent primaries involved
[11, 17—19].

Epithelial tumors and SCC are consistently reported
as the most frequent histological group and subtype, respec-
tively. The percentage of SCC given in different studies usu-
ally varies between 40 and 50 % [12, 15, 20, 21]. The smaller
percentage found in our study (36.7 %) is most likely due
to the fact that we also included tumors of the nasal pyramid,
the orbit and the lacrimal system, which are typically ex-
cluded in the majority of these series. The frequency

1,0 4
0,8
Epithelial
0,6
r_; 1
S 1 i
3 —= Nonepithelial
wv 04 = 1
' i :
g
0,2 4
0
0 10 20 30 40 50 60

Months

Fig. 3. Kaplan— Meyer curves regarding 5-year survival for epithelial (blue
line) and nonepithelial tumors (green line). Epithelial tumors showed better
results (p = 0.036)
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Fig. 4. Kaplan—Meyer curves regarding 5-year survival for the different parcels of the TN M staging for epithelial tumors and mucosal melanoma: a — primary
tumor (p = 0.007); b — regional lymph nodes (p <0.001); ¢ — distant metastasis (p = 0,636)

of mucosal melanoma was exceptionally high (15.6 %) when
compared to other studies (usually <10 %) [12, 15, 20].
We speculate that this may relate to the reality that, while
other centers in Portugal may treat and follow-up a signi-
ficant quota of the non-melanoma malignancies, the ag-
gressiveness of this specific tumor typically elicits a refer-
ral to a cancer center.

As we mentioned above, the paucity of symptoms ex-
plains the advanced stage at presentation. For epithelial tu-
mors, most patients present with a T3 or T4 lesion [12, 14,
16]. The incidence of nodal and distant disease at presenta-
tion varies extensively, but it can go as high as 14.3 and 27 %,
respectively [11, 13—15, 21]. For nonepithelial and non-
melanoma tumors, other staging systems must be used (e. g.,
the Lugano classification for lymphomas and the modified
Kadish system for esthesioneuroblastomas) [22, 23]. Only
recently has the AJCC introduced a staging system for some
sarcomas of the head and neck [24].

In concordance with other reports, most patients un-
derwent surgical treatment (ranging from 43.5to 89 %) with
the modality of choice being surgery and postoperative ir-
radiation (ranging from 47.7 to 76 %) [15, 21, 25]. Although
endoscopic techniques were traditionally not recommended
for malignant tumors, more and more studies have proven
their effectiveness and safety. Nowadays, they are considered
the gold-standard in many centers [26—31]. Although com-
plete resection with negative margins is known to be a criti-
cal factor, most studies do not mention the status of surgical
margins. A study by M. K. Bhayani et al. and another by I. Gan-
ly et al. mention positive margins in 19.5 and 25 %, respec-
tively [13, 32].

Recurrent disease reports vary between 45.8 and 65 %
[14, 20, 32]. Similarly to most series, local recurrence was
the dominant treatment failure. In other studies, 5-year OS
ranged from 37.8 to 54.5 % [12, 20, 25, 32, 33]. Tobacco

smoke is associated with SCC, which are epithelial tumors
and portray a better prognosis [34]. Hence, the association
of smokers with a better prognosis.

Different but coexisting theories may explain why loca-
tion influences survival. Tumor location itself may relate
to time of diagnosis, likelihood of tumor spreading to sur-
rounding areas and/or feasibility of surgical access for a safe
tumor resection. For example, a pyramidal skin tumor be-
comes visible at an early stage, leading to an early diagnosis.
A tumor growing in the nasal cavity will probably cause some
degree of nasal obstruction sooner than one growing in a pa-
ranasal sinus. Additionally, a safe resection of these tumors
will likely be easier compared to a tumor located at the ptery-
gopalatine fossa or the sphenoid sinus, areas where surgical
access is technically more complex and tumor spreading to the
infratemporal fossa or intracranially is more likely.

Survival is clearly histology-dependent. Nonepithelial
tumors portrayed a poorer prognosis, much do to the high
frequency (15.6 %) and low 5-year OS (28.6 %) of mucosal
melanoma. TNM staging has proven to be crucial from
a prognostic standpoint, as all T and N stages correlated
to different outcomes. We suspect the absence of a statistically
significant correlation regarding the M stages was due to the
low number of patients presenting with M1 disease. The choi-
ce of treatment for sinonasal malignant tumors is dependent,
among other factors, on the histological diagnosis and the
extent of the tumor [11]. For epithelial malignancies, surgery
is generally not recommended for T4b or M1 tumors [35].
However, for nonepithelial malignancies such as lymphomas,
the combination of chemotherapy and radiotherapy is usually
the treatment of choice [11].

Conclusion
The rarity of these malignancies allied with the marked
histological diversity and the vast arsenal of surgical

15



techniques described in the literature are all nuances that
make outcome comparisons difficult to assess. Prognosis is
generally poor, with high recurrences and low survival, but

11.
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