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Summary
Background: Melanomas account for 4% of sinonasal malignancies. We present the largest single institution series reported
thus far and analyze the outcome with reference to lymph node involvement, radiotherapy and endoscopic resection.

Methodology: Survival and recurrence data were analyzed on sinonasal melanoma cases collected from 1963-2010 to com-
pare treatment strategies and to ascertain factors predicting outcome.

Results: 115 cases (mean age 65.9) were treated at our institution during this period. All underwent surgical resection of the
tumour, 31 (27%) endoscopically, and 51 (44%) also received radiotherapy. Five year overall survival was 28% and disease-free
survival was 23.7%. Local control was achieved for a median of 21 months, 5-year disease control rate of 27.7%. Endoscopi-
cally resected cases showed a significant overall survival advantage up to 5 years. Radiotherapy did not improve local control

or survival. Cervical metastases conferred a dramatically worse outcome.

Conclusions: Endoscopic resection of sinonasal melanoma does not prejudice outcome. The role of radiotherapy is

unproven.
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Introduction

Malignant melanomas are aggressive tumours arising from
melanin-producing cells (melanocytes), derived from neural
crest tissue. Cutaneous melanomas are the most common type
of which 15% to 33% occur in the skin of the head and neck
region ). Melanocytes are also present in mucosa, secretory
glands, nasal stroma and supporting cells of the olfactory
epithelium. They can undergo malignant transformation at any
of these sites. These mucosal melanomas are rare accounting
for 1.3% of all malignant melanomas; 55% are in the head and
neck region ©@. Of these, two thirds originate in the sinonasal
region and a quarter in the oral cavity *37. Overall less than 1%
of malignant melanoma are sinonasal "*®. Of the diverse range
of sinonasal malignancies, melanoma accounts for approxima-
tely 4% ©.

Sinonasal melanomas are equally common in men and women.
In previously reported series the mean age (64.3 years) has
been older than those with cutaneous melanomas . The
incidence is much higher in Japan where mucosal melanomas
make up a quarter to a third of all melanomas and they may be
more common in black populations “19,

The aetiology is unclear but pre-existing melanosis and formal-
dehyde exposure may be risk factors for developing sinonasal
melanomas (17,

The most common subsite for sinonasal malignant melano-
mas is the lateral nasal wall followed by, in order of frequency,
septum, maxillary sinus and ethmoids “". They rarely originate
in the sphenoid sinus, nasopharynx or nasal vestibule.
Presentation, as with other sinonasal malignancies, may mimic
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inflammatory conditions, leading to a delay in diagnosis. Unila-
teral nasal obstruction, epistaxis, a visible mass and pain are the
most common features. The lesion may appear pigmented but
frequently it is not.

Prognosis from sinonasal melanomas is poor, worse than its
cutaneous counterpart. Five-year survival is typically less than
25%, with reports varying between 8% and 48% (621120, The
cause of death is a consequence of both local recurrence and
metastatic disease.

The mainstay of treatment for sinonasal malignant melanomas
has been surgical resection, traditionally by an open approach
but with a growing trend towards endoscopic techniques.
Numerous case series have looked at the addition of radiothe-
rapy to improve outcome. There is a trend towards improved
locoregional control with post-operative radiotherapy but no
evidence to show prolonged survival 222,

This study is an update 15 years after an earlier published series
from our institution "” following a change in management stra-
tegy. Given the generally poor outcome for this tumour despite
major open resections, from the mid-1990’s it was decided to
undertake an endoscopic resection irrespective of the extent
of disease. The aim of this study is to ascertain if endoscopic
surgery carries a worse prognosis when compared to the previ-
ous traditional open approaches. It also assessed the impact of
postoperative radiotherapy and if there are any other factors in
our data set that influenced outcome.

Materials and methods

Data collection

Data had been collected prospectively for 47 years (1963 to
2010) on all primary sinonasal melanomas treated at The Royal
National Throat, Nose and Ear Hospital, London. Age, sex, pri-
mary site (when assessable), surgical management, post-opera-
tive treatment, recurrence and survival data were recorded.

Surgery

All cases included in the analysis underwent surgery with
curative intent. A wide field mucosal resection was undertaken,
mindful of the capacity of mucosal melanoma to have amela-
notic areas and satellite lesions. This included open surgical ap-
proaches (lateral rhinotomy, midfacial degloving, maxillectomy
and craniofacial resection) prior to 1996, which were underta-
ken by 3 senior surgeons (DFNH®, DJH and VJL), and endoscopic
resection after 1996 (with one exception) by one surgeon (VJL)
irrespective of extent. This involved a similar extent of resection
as that undertaken previously by external approaches, inclu-
ding medial maxillectomy, complete ethmoidectomy, anterior
sphenoidectomy and wide marsupialisation of the frontal
sinuses as dictated by the disease. However, orbital clearance
was not undertaken in any endoscopic cases. Those with orbital
involvement underwent resection of orbital periosteum and
adjacent orbital fat, which achieved macroscopic clearance.

SDFNH: Sir Donald Harrison

Similarly in those cases where skull base was eroded, dura with
adherent tumour was resected and repaired primarily. None

of the cases managed endoscopically had skin involvement.
Selected cases received post-operative radiotherapy and / or
chemotherapy.

Statistical analysis

As a consequence of the initial analysis in 1999 1, which sho-
wed no statistical advantage for the addition of radiotherapy
but indicated a small trend in its favour, the option of post-ope-
rative radiotherapy was discussed via a multi-disciplinary team
with all subsequent patients, who could choose to have this

or not. Consequently there was no blinding or randomisation
of treatment, nor control group. Data was analysed using SPSS
version 18.0 (IBM, Chicago, IL, USA). Outcome measures were
local control (the endpoint being recurrence, specifically alive
with disease or died of disease), overall survival (died of disease
or another cause) and disease free survival (alive without
disease). These were evaluated and compared by Kaplan-Meier
curves and statistical significance was estimated by the Mantel-
Cox proportional hazard test. Comparison was made between
lymph node positive and negative patients, post-operative ra-
diotherapy and no post-operative radiotherapy and endoscopic
versus open resection. Cox regression analysis was performed
to identify other factors affecting outcome.

Since the early 1980's all patients have been submitted to long-
term follow-up. This includes regular outpatient attendance
with endoscopic examination of the sinonasal cavity and ima-
ging (MRI) every 3 - 4 months for the first 2 years, followed by 6
monthly up to five years and 9 - 12 monthly thereafter. Further
endoscopic resection has been undertaken in patients who
have developed local recurrence where appropriate, irrespec-
tive of the original surgical approach.

Results

One hundred and fifteen cases were analysed of which 64 were
female (55.7%) and 51 male (44.3%). The mean age at the time
of initial treatment was 65.9 years (range 15 — 91 years). Ninety
(78.3%) cases originated in the nasal cavity, 12 (10.5%) in the
ethmoids with/without nasal cavity involvement and 7 (6.1%)
involved the maxilla (in 6 cases disease was too extensive to
determine site of origin). At the time of diagnosis 101 patients
(91%) had no identifiable lymph node involvement (NO), 10
(9%) had involved lymph nodes (N+) and the status of 4 of the
early cases was unknown.

Follow up ranged from 2 - 360 months, mean 37.5 months in
the 109 patients whose follow up was recorded. (Six patients
were lost to follow up and were excluded from data analysis).
The primary management in all cases was surgery. Lateral
rhinotomy (n = 71) was undertaken in the majority of early
cases, 4 had craniofacial resection, 7 radical maxillectomy and
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Figure 1. Kaplan - Meier graph of overall survival of 109 sinonasal malig-

nant melanoma cases.

4 underwent a midfacial degloving approach. These open tech-
niques have been superseded by endoscopic resection (ESS) (n
= 31) in the latter series. The majority of the open procedures
(78%) and all of the endoscopic resections were undertaken by
one surgeon (VJL).

Of the 109 cases with follow up data, 64 (55.7%) had surgery
alone and 51 (44.3%) had additional radiotherapy (35 [45%)]
open surgery; 16 [51%] endoscopic surgery). Ten received
chemotherapy in addition to the adjuvant radiotherapy (melp-
halan or cis-platin regimes) and 5 were given adjuvant chemo-
therapy alone (2 being Bacillus Calmette-Guérin, BCG) in the
early 1970's. Since 1996, further endoscopic surgery has been
undertaken in 12 patients, 9 originally treated endoscopically
and 3 who had undergone previous lateral rhinotomy or maxil-
lectomy, in some cases multiple times.

The patients were allocated into the following groups: alive wit-
hout disease (n=17, 14.8%), alive with recurrence (n =15, 13%),
died of intercurrent disease (n = 7, 6.1%) or died of disease (n =
66, 57.4%). Ten further cases (8.7%) were lost during follow up
and were treated as ‘censored’at the point of last follow up (as
per Kaplan - Meier statistics, SPSS).

The overall median survival was 24 months (standard error (SE)
=5.127; 95% confidence interval (Cl) = 13.952 - 34.048) (Figure
1). The 5-year overall survival was 28% and 10 year survival
17.5%. Local control was achieved for a median of 21 months
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Figure 2. Kaplan - Meier graph of overall survival comparing cases of
sinonasal melanoma with lymph node involvement (N+) at diagnosis to

those without (N-).

(SE=2.914;95% Cl = 15.289 - 26.711) with a 5-year disease con-
trol rate of 27.7%. Median disease free survival was 21 months
(SE 2.943;95% Cl = 15.232 - 26.768) with a 5-year disease free
survival of 23.7% and 10 years of 9.7%.

If lymph nodes were involved at diagnosis (N+) the overall sur-
vival, local control rate and disease free survival were adversely
affected (Mantel-Cox p < 0.001). Median overall survival in N+
patients was 11 months (SE = 2.828; 95% Cl = 5.456 - 16.544)
compared to 32 months (SE 6.574, Cl 19.116 - 44.884) in the

NO group (Figure 2). For those without lymph node involve-
ment, the 5-year survival was 31.8%, for those N+, there were
no survivors at 5 years. With regards to local control, the

N+ median local control was 11 months (SE = 4.472; 95% Cl =
2.235-19.765) versus an NO median local control of 28 months
(SE=7.041;95% Cl = 14.199 - 41.801). Disease-free 5-year survi-
val was 27.1% (NO) versus 0% (N+). Post-operative radiotherapy
did not confer a survival advantage, either overall or disease-
free, nor did it improve local control. Following post-operative
radiotherapy the median survival was 24 months (SE 6.753,
Cl110.765 - 37.235) (n = 51) whereas with no post-operative
radiotherapy, the median survival was 28 months (SE 10.496,
Cl 7.428 - 48.572) (n = 58). Median local control with post-ope-
rative radiotherapy was 23 months (SE = 2.371, 95% Cl 18.353
- 27.647) versus 21 months (SE = 7.287,95% Cl 6.717 - 35.283)
without radiotherapy (Figures 3, 4; Table 1).



Lundetal.

Survival Function

Pl oparslive BT

1.0+

0.8+

06

Cum Survival

02

0.0

0 100 200 300 400

Follow up in months

Figure 3. Kaplan - Meier graph of overall survival comparing post-opera-

tive radiotherapy to no post-operative radiotherapy.

When endoscopic resection was compared to open approach
resection there was a significant improved overall survival

with endoscopic techniques up to 60 months (Mantel-Cox p
=0.013). There was a similar trend, albeit not reaching statisti-
cal significance, favouring the endoscopic technique for local
control (p = 0.225) and disease free survival. Endoscopically
resected cases (n = 31) had a median 59 month overall survival
(SE=17.897; Cl 23.922 - 94.078) compared to 18 months (SE
=2.228; Cl=13.632 - 22.638) for open approaches (Figure 5).
Open approach resection had a median 18-month local control
(SE =2.280; Cl = 13.532 - 22.468) whereas endoscopic resected
cases had a median 50-month local control (SE = 18.505; Cl =
13.731 - 86.269) (Figure 6). Median disease free survival for en-
doscopic cases was 36 months (SE=17.871; Cl = 0.972 - 71.028)
versus 18 months for lateral rhinotomy and midfacial degloving
versus 7 months for craniofacial resection and maxillectomy.
Five year disease-free survival for these respective groups was
31.3%, 22.7% and 9.1% (p < 0.012 Breslow).

When the surgical technique used was divided into craniofacial
resection or maxillectomy (n = 11), versus lateral rhinotomy,
midfacial degloving or rhinectomy (n = 67) versus endoscopic
resection (n = 31) there was a statistically significant difference
between each of the 3 groups’ overall survival. Endoscopic sur-
gery carried a better prognosis than the rhinotomy, midfacial
degloving or rhinectomy group (median 19 months, SE = 4.297;
Cl=10.578 - 27.422), which in turn had a better prognosis than
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Figure 4. Kaplan - Meier graph of local control of sinonasal melanoma
comparing post-operative radiotherapy to no post-operative radio-

therapy.

the craniofacial resection or maxillectomy group (median 7
month overall survival, SE =7.115; Cl = 0 - 20.946) (Figure 7).
This was also seen with regard to local control and disease free
survival up to 5 years but disappeared thereafter.

Cox regression analysis showed no effect on recurrence, overall
survival nor disease free survival for sex, age, site nor for the
use of post-operative radiotherapy. Only the presence of lymph
nodes conferred a worse outcome.

Discussion

This is the largest reported series of sinonasal mucosal malig-
nant melanomas from a single institution. The information has
been collected prospectively and inevitably covers a period in
which both surgical and radiotherapy techniques have
changed. Nonetheless, survival is comparable in this study to
other reported series which quote a median overall survival of

12.5-19.3 months or 5 year overall survival of 8% to 48% (467.11-
25)

Cutaneous melanomas are staged according to thickness (Bre-
slow), thickness and ulceration (TNM), or in relation to dermal
levels (Clarke’s levels) #2527 These staging systems are backed
up by large numbers of cases and closely relate to prognosis.
In our series of sinonasal mucosal melanomas, tumours were
not staged as a robust system has yet to be demonstrated for
mucosal lesions. Sinonasal mucosal melanomas do not lend



themselves to these staging systems as there are no dermal
landmarks, lack of orientation makes measuring depth of pene-
tration difficult and thickness does not strongly relate to out-
come. Many staging systems have been proposed for sinonasal
melanomas including a new section for mucosal melanomas

in the 7t edition of the American Joint Committee on Cancer
(AJCCQ) staging manual ©@®,

The AJCComit T1 and T2, making the lowest tumour cate-
gorization of mucosal melanoma T3, due to its aggressive
behaviour. This leaves a choice of only stage Ill or IV disease.
However, most series have failed to show any relationship
between the nasal cavity or sinus TNM staging system for
malignant sinonasal melanoma outcomes, the exception being
from the M.D. Anderson, TX, USA ©. A simple and frequently
used system was proposed by Ballantyne: stage | for localised
lesions, stage Il for cervical lymph node metastasis and stage

Il for distant metastasis ?°. This has been criticised as most
patients present with an array of local disease (stage I) which
are not differentiated in this system ?%. Prasad et al., proposed
a staging system based upon depth of mucosal invasion with
Level | defined as melanoma in situ or with ‘microinvasion; level
Il as melanoma invading up to the lamina propria and level lll as
melanoma with deep tissue invasion ©%. They showed this to be
an independent predictor of survival. Thompson et al., revie-
wed 115 cases and proposed a TNM-like system for sinonasal
and nasopharyngeal mucosal malignant melanomas where T1
= 1 subsite and T2 = 2 or more subsites; nodal status was NO or
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Figure 5. Kaplan - Meier graph of overall survival comparing endoscopic

resection (ESS, n = 31) to open approaches (n = 78).

Sinonasal melanoma

N1 and the presence of metastatic deposits M1 . However, this
has not been widely adopted.

In common with some other series, we showed no correlation
between tumour site and prognosis ©. Others have suggested
that tumours originating in the maxillary or ethmoid sinuses
have a worse prognosis than those in the nasal cavity 7329
possibly as a consequence of later presentation or because
tumours in these sites are less amenable to resection with clear
margins due to orbital or skull base involvement, presumed to
be a negative predictive factor 73132,

Surgical resection remains the mainstay of sinonasal mela-
noma management 24243334 |deally clear margins should be
obtained 23 but the proximity or spread of sinonasal tumours
to the skull base, orbit and other vital structures makes this a
challenge. To achieve this, surgery has traditionally been via
an open approach such as lateral rhinotomy or craniofacial
resection with its associated morbidity. However, endoscopic
resection provides a more detailed, magnified view of the
anatomy and accurate assessment of tumour margins than
open techniques. Although piecemeal, it allows as complete a
resection as that achievable with open approaches and should
not be regarded as a less extensive operation @. Morbidity is
reduced with decreased surgical time, decreased hospital stay,
less discomfort and improved cosmetic outcome 239, Several
series have now shown comparable, if not improved outcomes
with endoscopic techniques for malignant sinonasal tumours
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Survival Function Table 1. Survival statistics, 5 year, 10 year and median for overall survival,
disease-free survival and local control.
10-
5 year 10 year Median
survival survival (months)
e Overall 28% 19.4% 24
- Lymph node
[
-E 06 NO 31.5% 21.8% 32
& N1 0% 0% %
€ o
o
Radiotherapy
02 None 31.7% 20.3% 28
Given 24.1% 19.3% 24
00-
' ‘ 7 Surgical
0 100 200 300 400 approach
Follow up in months Endoscopic 45.6% N/A 59
Open Minor 24% 16.9% 19
Figure 7. Kaplan - Meier graph of overall survival of ‘minor open
Open Major 10% 10% 7

approach’: rhinotomy, midface degloving or rhinectomy (n = 67); ‘major

open approach’: craniofacial resection or maxillectomy (n = 11) and Diseas&_e-free
Survival
endoscopic approach (n =31)..

23.7% 9.7% 21
Lymph Node
when compared to open approaches 724253237 However, it must NO 27.1% 11.1% 24
be emphasised that these are all in selected cases, performed N1 0% 0% n
by experienced endoscopic surgeons with curative intent. A
possible bias is that in general smaller tumours, associated with Radiotherapy
a better outcome, are more likely to be selected as candidates None 28.2% 12.9% 18
for endoscopic removal compared to those with larger, more Givan 18.8% 6.5% 21
extensive tumours though there is less evidence that this is
of relevance in mucosal malignant melanoma as compared to S
other sinonasal malignancies. It is also unlikely in this series approach
where endoscopic resection has been undertaken in virtually all Endoscopic 31.3% N/A 36
patients presenting since the mid-1990’s irrespective of extent. Open Minor 27.7% 11.6% 18
At the least, these results indicate that endoscopic resection Open Major 9.1% 0% 7
does not adversely affect the outcome in selected cases with
) ] . . Local Control 27.7% 11.3% 21
appropriately skilled surgeons and may even improve survival.
. . . Lymph Node
In sinonasal melanoma this could relate to a reduced distur-
0, 0,
bance of the exquisitely delicate host-tumour immune balance MY Sl 1E2950 2
as a result of the lower morbidity procedure. N1 0% 0% U
In this series radiotherapy was originally administered to cases Radiotherapy
where complete resection with clear margins had not been None 31.9% 14.6% 23
achieved or for the more advanced disease. Our first analysis Given 23.7% 8.1% 21
07, although it did not prove a statistical advantage for radio-
therapy, indicated a trend to benefit, which may have been Surgical
compromised by the numbers of patients available for analysis approach
at that time. Subsequently from 1996, all patients were given Endoscopic 40.2% N/A 50
the choice of radiotherapy irrespective of extent of disease and Open Minor 25.3% 12.9% 18
this was accepted by 30 of the 50 patients. Whilst this choice Open Major 10.6% 0% 15
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contains potential bias, in this larger cohort, if radiotherapy does
have some limited benefit, it fails to show statistical significance.

Melanoma is traditionally considered a radio-resistant tumour
but may respond to high doses of radiation ©¥. The few series
examining the effects of radiation on mucosal melanoma
typically use pooled series from all head and neck sites. These
are summarised by Krengli et al., in a recent literature analysis
9, They concluded that post-operative radiotherapy improves
local control and recommended its use for unresectable disease
but there is no evidence to show it alters survival . However,
there are several large series, including our own, which fail to
replicate this benefit in local control 174041,

With specific regards to the sinonasal cavity, the role of radio-
therapy becomes even less clear. The only study to report on
radiotherapy as a primary treatment modality resulted in an
18% 5-year survival, lower than most surgical series ®®. Moreno
et al. s series from the M.D. Anderson retrospectively looked at
58 cases, 33 of which had received post-operative radiotherapy
©), Although there was no survival benefit, those receiving 54Gy
or more had a statistically lower rate of locoregional recurrence
than those receiving 30-50Gy ©. This further highlights the
need for high doses of radiotherapy to achieve any response,
which may be limited in sinonasal disease by the close proximi-
ty of vital structures such as the optic nerve. Other series, which
claim benefit with adjuvant radiotherapy, are based on small
numbers and / or lack statistical proof *342_ Future develop-
ments are likely to include improved staging techniques such
as PET-CT, sentinel node assessment, use of molecular markers
such as S-100 and tyrosine to identify high risk cases and radio-
therapy techniques such as IMRT and neutron beam #9444 The
rarity of the tumour will continue to pose the same difficulties
in performing randomised prospective trials. Despite the lack
of statistical proof, the use of post-operative radiotherapy may

Sinonasal melanoma

be justifiable in patients with sufficient performance status and
positive margins after resection or for unresectable disease.

In the literature, the most relevant outcome predictors would
seem to be the presence of lymph node involvement (as de-
monstrated in this series) or distant metastasis **%. Locoregional
recurrence frequently precedes the occurrence of metastases
and may be an independent predictor of survival in sinonasal
melanomas “*), Other series have suggested that septal lesions
fare better, perhaps because they present earlier or are recog-
nised earlier than their sinus counterparts "* but conversely
there has been a lack of correlation between tumour size and
outcome ? making sinonasal mucosal melanoma one of the
most capricious and unpredictable of malignant tumours.

Conclusion

The prognosis of sinonasal malignant melanoma remains poor
with no appreciable overall improvement over recent years.
The mainstay of management remains surgical resection. This
can be via an open approach such as a lateral rhinotomy but
endoscopic techniques may be employed with at least similar
outcomes and minimal morbidity. The role of radiotherapy is
still unproven and if employed, the optimal radiation doses and
fractionation regimes remain undetermined. In an ideal world,
a randomized trial could clarify the precise role of radiotherapy
and other oncologic options but this will require a large multi-
institutional collaboration in this fortunately rare disease.
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