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ABSTRACT
Objective: The aim of this study was to describe treatment results in patients with sinonasal mucosal melanomas (SMMs) and to compare three different

classification staging systems.
Materials and Methods: From 1988 to 2013, we performed a retrospective study of 20 patients with primary sinonasal melanomas. The median age at

diagnosis was 71 years. There were 10 males and 10 females.
Results: Nine SMMs (45%) were originated in the ethmoidal sinus complex, four (20%) in the inferior turbinate, three (15%) in the nasal septum, two

(10%) in the maxillary sinus, and two (10%) in the nasal vestibule. Local recurrence was diagnosed in eight patients (40%), and six out of 20 patients (30%)
developed distant metastasis during the course of their disease. The adjusted survival rates at three and five years were 47% and 34%, respectively. The adjusted
three-year survival rate according to the sinonasal staging system 7th edition for SMM (TNM-SMM) was 60% in T3 stage, 50% in T4a stage, and 34% in
T4b stage (p ! 0.05). According to Thompson’s staging system, survival was 33% for group one, 58% for group two, and 0% for group three (p ! 0.006).
With the sinonasal staging system 7th edition for carcinoma (TNM-CAR) survival was 33% in T1, 100% in T2 and T3, 0% in T4a, and 34% in T4b (p !
0.006).

Conclusions: Our experience confirms the distribution of patients according to survival rates was better with the TNM-SMM than with Thompson’s or
the TNM-CAR systems.

(Am J Rhinol Allergy 29, e37–e40, 2015; doi: 10.2500/ajra.2015.29.4128)

Melanomas from the mucosal surface are a rare entity, of which
approximately 25% arise from the nasosinusal region. Sino-

nasal mucosal melanoma (SMM) represents less than 2% of all mel-
anomas, between 5% and 9% of all head and neck melanomas and
approximately 3.5% and 12% of all sinonasal malignancies. It has
approximately an incidence of 0.05–0.1 per 100,000 cases a year.1–6

Around 80% of the SMM are found in the nasal cavity and 20% in
the paranasal sinuses.7,8 These tumors have been reported in all adult
ages, equally common in men and women, with a higher incidence
between 50 and 70 years.5,9

In contrast with the cutaneous melanoma, the etiology is unknown.
However, some related factors have been described, such as preex-
isting melanosis (7%), heavy air pollution, and formaldehyde expo-
sure.3,6,9 Nevertheless, there does not exist a clear relationship with
occupational exposure as with sinonasal carcinomas.

Endoscopically, it appears as a unilateral mass, and approximately
in half of the cases, it is brown or black.9 None of the classifications
established for the cutaneous melanoma is valid for SMM, because
the growth in depth is limited by bony or cartilaginous structures.
Several classifications have been proposed in the last decades,9–11 and
in 2009, a specific classification for SMM in the head and neck region
appeared for the first time in the international union against cancer
(UICC)-TNM 7th edition.12 The main treatment modality is surgery
with postoperative radiotherapy. The overall survival rate is poor
with a high rate of recurrence and metastatic disease.

The aim of our study was to analyze the main characteristics of
these tumors, review the results of the treatment on patients treated in
our hospital, and to compare Thompson’s staging system with the

UICC-TNM 7th edition, using both the sinonasal staging system for
SMM (TNM-SMM) and the staging system for sinonasal carcinomas
(TNM-CAR) (Table 1).

MATERIALS AND METHODS

Patients and Tumor Characteristics
The data used in this study were obtained retrospectively from a

database that collects information concerning all patients with malig-
nant neoplasm of the head and neck.

From 1988 to 2013, 206 patients with paranasal sinus malignant
tumors were diagnosed and treated in our center. Out of those, 20
patients (9.7%) were diagnosed with SMM.

All SMMs were primary lesions. Median age at diagnosis was 71
years with a range between 42 and 87 years. There were 10 males
(50%) and 10 females (50%). Eighty-five per cent of patients (17/20)
were nonsmokers and nondrinkers.

Epistaxis was the most frequent symptom, occurring in 90% of the
patients, whereas nasal obstruction, rhinorrhea, and facial pain were
observed in 69%, 30%, and 23% of the patients, respectively. A history
of occupational wood dust exposure was recorded only in one pa-
tient.

The extension of SMM was evaluated preoperatively in all cases by
nasal endoscopy, computerized tomography, and magnetic resonance
imaging to assess tumor extension. In the last cases (6/20), position
emission tomography was also performed.

Ethics Statement
The Institutional Review Board of Santa Creu i Sant Pau Hospital

approved all protocols used.

Statistical Analysis and Follow-Up
Survival analyses were calculated using the Kaplan Meier method,

and curves were compared using the Mantel-Haenszel test (log rank).
Endpoints were calculated from the date of diagnosis until recur-
rence. The minimum follow-up period was one year.
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Autònoma de Barcelona, Spain
E-mail address: jgras@.santpau.cat
Copyright © 2015, OceanSide Publications, Inc., U.S.A.

American Journal of Rhinology & Allergy e37

DO NOT COPY



Delivered by Publishing Technology to: Hospital RamÃ³n y Cajal  IP: 213.0.53.131 On: Wed, 21 Jan 2015 16:21:10
Copyright (c) Oceanside Publications, Inc. All rights reserved.

For permission to copy go to https://www.oceansidepubl.com/permission.htm

RESULTS

Localization and Classification Staging System
Ethmoidal sinus complex was the more frequent localization. Table 2

shows the SMM distribution according to the origin of the tumor.
According to the TNM-SMM system, the patients were classified as

T3 in seven cases (35%), as T4a in six cases (30%), and seven patients
(35%) as T4b.

According to Thompson’s staging system, patients were classified
as stage one in five cases (25%), as stage two in 13 cases (65%), and
two patients (10%) as stage three.

Using the TNM-CAR the, patients were classified as T1 in five cases
(25%), as T2 in two cases (10%), as T3 in three cases (15%), as T4a in
three cases (15%), and seven patients (35%) as T4b (Table 3).

Two patients (10%) presented nodal metastasis at the time of diag-
nosis, and one of them also presented distant metastasis (5%).

Treatment
Fifteen patients (75%) received surgery followed by radiotherapy,

three patients concomitant chemoradioteraphy (15%), and two pa-
tients surgery alone (10%).

In the surgery group, 13 patients were operated using the trans-
facial approach, and four patients by endonasal endoscopic sur-
gery.

Recurrences and Survival
Local recurrence was diagnosed in eight patients (40%), and in the

group of patients with local control, four developed distant metastasis
(33%). Six out of 20 patients (30%) had distant metastasis during the
course of their disease. The most frequent regions of distant metas-
tasis were the lungs and the bone (50%).

The adjusted survival rates at three and five years were 47% and
34%, respectively.

The adjusted five-year survival rate in SMM from the nasal cavity was
38% compared with 33% in SMM from the paranasal sinuses (p ! 0.6)

The adjusted survival at three years according to the TNM-SMM
was 60% in T3 stage, 50% in T4a stage, and 34% in T4b stage (p !
0.05). According to Thompson’s staging system, the survival rate was
33% for group one, 58% for group two, and 0% for group three (p !
0.006). With the TNM-CAR, survival was 33% in T1, 100% in both T2
and T3, 0% in T4a, and 34% in T4b (p ! 0.006) (Fig. 1).

DISCUSSION
Mucosal melanoma is a different entity to skin melanoma and does

not share either the risk factors, nor the staging system or the survival
rates.

Several epidemiologic factors have been described. The fact that the
nasal septum and the inferior turbinate are a frequent localization
suggests that some inhaled carcinogen could be involved. Formal-
dehyde is an irritant of the upper respiratory system, and it has
been considered as a risk factor for nasosinusal carcinoma and for
SMM 8,13.

Formaldehyde is used in a variety of jobs such as painters, furniture
markers, laboratory technicians, or mortuary employees. In our se-
ries, we considered occupation, but in only one patient, a possible
exposure to formaldehyde was collected.

Due to the few cases of SMM reported in head and neck and the
different behavior with respect to the carcinomas, a staging system for
SMM did not exist until the latest 7th TNM-UICC edition was pub-
lished. Up to 2009, various SMM staging systems had been proposed
with the aim of establishing systems that were simple and easy to
manage.

Ballantyne10 elaborated a more simple classification, grouping pa-
tients in three stages according to local, regional, or distant metastatic
disease. In 2003, Thompson et al.9 proposed a staging system with
three stages grouping patients with a tumor limited to a single site in

Table 1. Classifications staging system for sinonasal mucosal melanomas

Thompson TNM-CAR TNM-SMM

Maxillary Nasal/Ethmoid

I Single site Sinus mucosa One subsite
II More than 1 site Bone erosion except posterior wall and

pterygoid plates
Two subsites

III Regional or distant
metastasis

Posterior wall, subcutaneous, medial wall
or floor orbit, pterygoid fossa, ethmoid

Medial wall or floor orbit, maxillary,
palate, cribriform

Mucosal disease

IVa Anterior orbital contents cribriform,
pterygoid plates, infratemporal, skin,
sphenoid, frontal

Anterior orbital contents, skin,
pterygoid plates, sphenoid, frontal

Soft tissue, cartilage,
bone, skin

IVb Apex, dura, brain, nasopharynx, clivus,
cranial nerves, middle cranial

Apex, dura, brain, nasopharynx,
clivus, cranial nerves, middle
cranial

Brain, dura, skull, cranial
nerves masticator space,
carotid

TNM-CAR ! sinonasal staging system 7th edition for carcinoma; TNM-SMM ! sinonasal staging system 7th edition for sinonasal mucosal melanomas.

Table 2. Sinonasal mucosal melanoma: Primary site of origin

Number Percentage

Nasal fossa
Inferior turbinate 20%
Nasal septum 3 15%
Nasal vestibule 2 10%
Ethmoid sinus 9 45%
Maxillary sinus 2 10%
Total 11 55%

Table 3. Distribution of patients using the three staging systems

Staging system Thompson TNM-CAR TNM-SMM

I 5 5 -
II 13 2 -
III 2 3 7
IVa - 3 6
IVb - 7 7
Total 20 20 20

TNM-CAR ! sinonasal staging system 7th edition for carcinoma; TNM-
SMM ! sinonasal staging system 7th edition for sinonasal mucosal mela-
nomas.
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the first group, tumors involving more than one anatomic site in the
second group, and patients with regional or distant metastasis in the
last group. The new 7th TNM-SMM establishes T3 as the minimum
category for all SMM, even if they are very small in size. Therefore, T1
or T2 categories do not exist. The reason for this is that even the SMM
exclusively confined to the mucosa are considered very aggressive.

Some authors have compared the current 7th TNM edition with
other alternative classifications. Gal et al.5 concluded that the new
staging system for SMM was more efficient and precise than the
staging used for the paranasal sinuses carcinoma.

On the other hand, Michel et al.14 believe that the TNM used for
carcinomas in the nasosinusal region should be the primary staging
system for patients with mucosal melanomas of the sinonasal tract.
They demonstrated that TNM carcinoma is superior in terms of
overall and disease-free survival. They showed differences between
T1 and T2 respect to T3 and T4 (46% and 24% versus 28% and 0%)
with the TNM carcinoma system. Regarding TNM-SMM, they did not
find differences in survival between T3 and T4a. It is necessary to
emphasize that they only included four patients in the T3 category
and 30 patients in the T4a category, nevertheless, we present a pro-
portional distribution of patients in the three stages. Moreno et al.3
also found a better correlation with the TNM carcinoma, although
they did not compare this classification with the TNM-SMM system
but only with the Ballantyne’s staging.

We compared the three major systems in our population based on
adjusted survival rates and according to patient distribution. The first
criterion suggests that the optimal staging classification system is the
one in which the difference between the best and the worst stage is as
wide as possible, and intermediate stages are distributed in a regular
form inside the field of survivals between the extreme stages. The
second criterion requires that the distribution among patients be
balanced.

The TNM-SMM showed a progressive decrease in survival in ac-
cordance with stages (60%–50%–34%). However, Thompson and the
TNM-CAR staging system did not present proportionally decreasing
survival rates, and even the survival curves overlapped.

The distribution of patients in the TNM-SMM was proportional in
the three stages (30%–35%), and a good balance was also found in the
TNM-CAR. The main drawback for Thompson’s system was that
more than 60% of patients were included in a single stage two. In
summary, in our population, the TNM-SMM system showed a good
distribution of patients according to recurrence with an excellent
distribution within each stage.

Surgery with complete excision is the main treatment. However, a
satisfactory oncologic resection does not always condition a better
impact on survival due to the high percentage of distant metastasis
even if there is local control. Manolidis and Donald15 and Loree et al.16

showed that more than 50% of patients with local control after sur-

Figure 1. Adjusted survival according to stages in the three classification systems.
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gery will develop distant metastasis. In our series, 33% of patients
suffered from distant metastasis with good local control. The higher
median age of these patients, the great aggressiveness of the SMM,
and a better knowledge of endoscopic anatomy in the last decade lead
us to believe that the endonasal endoscopic approach could be a good
treatment for these malignancies. At present, in our center, we try to
be less aggressive with the surgical resection, and we perform an
endoscopic approach in all T3 tumors (mucosal disease) and as pal-
liative treatment in patients diagnosed as T4b (very advanced dis-
ease). It is difficult to consider a standard treatment for patients with
moderately advanced (T4a), and they are individually evaluated try-
ing to improve the local control disease maintaining a good quality of
life. Lund et al.17 indicate that in selected cases, endoscopic resection
does not adversely affect the outcome and may even improve sur-
vival.

The role of radiotherapy is controversial, although most reports
have shown that postoperative radiotherapy improves the locore-
gional control but does not increase the overall survival rates.3,5,18,19

On account of the aggressiveness of these tumors, we recommend
postoperative radiotherapy in all patients, although the resection
margins are free of disease.

Five-year overall survival and adjusted five-year survival ranges
from 15% to 35% and from 20% to 37%, respectively, among the
different series.3,5,9,14,20 Thompson et al.9 noted that when the patient
died due to the disease, death occurred at a mean of 2.3 years after
initial diagnosis. Most reports have demonstrated a better five-year
survival rate in SMM from the nasal cavity compared with SMM from
the paranasal sinuses,16, 20 the nasal septum being the subsite with
better prognosis.3,17,21 Early diagnosis due to earlier symptomatology
could probably explain these findings. Our survival outcomes were
similar to the other reports for all SMM, although we did not observe
differences between SMM from the nasal cavity and SMM originated
in the paranasal sinuses.

We agree with other publications that at the time of diagnosis,
lymph node metastases are present in less than 10%, and in general,
neck dissection is not recommended.19,22,23

Distant metastases at diagnosis are also infrequent (5%–10%)3,14

and SMMs preferentially spread to the liver and the lungs.24 These
results were similar to our findings.

Although the prognosis is poor, there are patients in our series and
in the literature that surprisingly enough live free of disease for a long
period of time.6 In our series, the adjusted five-year survival was 34%,
but there was one patient who lived for more than 10 years, and she
developed a very late local recurrence.

CONCLUSIONS
Distribution of patients according to survival rates was better with

the TNM-SMM than Thompson’s and the TNM-CAR systems. Based
on our outcomes, the 7th TNM-SMM could be a good staging system
for SMM.
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