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Abstract

Does adjuvant radiation therapy post-surgery result in better survival in Mucosal
Melanoma of the Head and Neck (MMHN) at the subsite level?

By Srijana Rajbhandary

Background: Previously conducted studies did not use population based data to explore
the difference in survival for mucosal melanoma of the head and neck (MMHN) region at
the subsite level among patients receiving surgery alone versus adjuvant radiation post-
surgery.

Objectives: To explore whether the 5-year cause-specific survival for MMHN is
different for surgery alone compared to adjuvant radiation therapy post-surgery at the
subsite level (nasal mucosa, paranasal sinuses, oral cavity, and other sites).

Methods: We conducted a retrospective cohort study on MMHN using population-based
Surveillance, Epidemiology, and End Results (SEER) registry data from 2001 to 2009.
We used multivariable Cox proportional hazards regression models to compare the 5-year
cause-specific survival of MMHN cases at various subsites.

Results: Of the 477 MMHN cases meeting study inclusion criteria, the highest number of
cases originated from the nasal cavity (n=234). There was no statistical evidence to
prove a survival advantage of adjuvant radiation therapy post-surgery over surgery alone
at any subsite.

Conclusion: In this analysis using population-based cancer registry data, adjuvant
radiation therapy post-surgery did not result in improved survival for MMHN at any

subsite.
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Does adjuvant radiation therapy post-surgery result in better survival in Mucosal

Melanoma of the Head and Neck (MMHN) at the subsite level?

Literature Review
Mucosal Melanoma
Primary mucosal melanomas are malignant lesions derived from dendritic melanocytes,
the pigment cells, in the mucosal membrane lining the respiratory, gastrointestinal and
urogenital tracts. Results from several studies have failed to establish human papilloma
virus, herpes virus, polyomaviruses, and snuffing or dipping as etiologic factors of
mucosal melanoma [1-4]. However, some recent studies indicate occupational exposure
to formaldehyde and genetic predisposition, such as KIT mutations and somatic

mutations of GNAQ, to be strongly associated with mucosal melanoma [5-7].

The American Cancer Society estimates that 76,250 new cases of cutaneous melanoma
and 4,990 new cases of non-epithelial melanoma occurred in the year 2012 [8]. In
contrast to cutaneous melanoma, non-epithelial melanomas are rare. A study conducted
using the National Cancer Data Base (NCDB) in the United States for 1985-1994
reported the distribution of melanoma in the ocular region to be 5.5 % and in mucosal
sites to be 1.3% of all melanomas[9]. Most of the mucosal melanomas occur in the
nasal cavity, accessory sinuses (paranasal sinuses), oral cavity, anal and rectal region,
vulva and vagina [10]. Because of the general inaccessibility of these sites, the majority

of these lesions are usually diagnosed at an advanced clinical stage.



Mucosal Melanoma of the Head and Neck (MMHN) Region

In the United States, mucosal melanomas of the head and neck region account for 55%
of all mucosal melanomas [12]. A recent study conducted using population-based
Surveillance, Epidemiology, and End Results (SEER) registry data from 1973 to 2007,
reported the most common primary site of mucosal melanoma in the head and neck
region to be the nasal cavity (49.1%) followed by the paranasal sinuses (23.1%) and oral
cavity (18.8%). This study identified age >70 years, tumor size >2cm, nodal metastasis
and the presence of distant metastasis as independent predictors of poorer survival [13].
Similarly, a study conducted by Patel et al., identified clinical stage at presentation,
tumor thickness greater than 5 mm, vascular invasion on histologic studies, and the
development of distant failure as independent prognostic factors for survival in patients

with mucosal melanoma of the head and neck region [16].

The primary sites of mucosal melanoma in the head and neck region are inconspicuous
on routine examination. Clinical symptoms are therefore important for diagnosis. The
most common clinical symptoms of melanomas in the nasal cavity are epistaxis and nasal
obstruction. The lesions of the oral cavity commonly appear as pigmented and friable
masses occasionally followed by odynophagia. Nasopharyngeal melanomas commonly

present as serous otitis media [14].



Treatment modalities and survival of Mucosal Melanoma of the Head and Neck
(MMHN)

The 5-year overall survival is poor among cases diagnosed with mucosal melanoma of
the head and neck (MMHN) region. The overall survival rate for MMHN has been
reported in several different studies using various cohorts. In a study conducted by
Temam et al., the 5-year survival was reported as 20% [15]. Disease specific survival as
reported by Patel et al. was 44% among cases with oral lesions and 47% among cases
with sino-nasal lesions [16]. The 5-year cause specific survival for all recorded cases in
the SEER database for the period 1970 to 2007 is 39.3% for the oral cavity and 31.3% for

the nasal cavity [29].

Surgical treatment, radiation therapy and systemic therapy are available treatment options
for MMHN. The treatment guidelines provided by the National Comprehensive Cancer
Network (NCCN) recommend surgical treatment followed by radiation therapy as the
standard treatment regime for cases diagnosed prior to stage IV [19]. However, there is
controversy regarding the survival advantage of adjuvant radiation therapy for MMHN
cases [11, 19-25, 15, 26-27]. For advance staged lesions there is no definitive treatment
guideline available. The NCCN recommends that patients with advanced disease be
entered on clinical trials if available or receive radiotherapy or systemic therapy.
Traditionally, the most frequently used chemotherapeutic agents are dacarbazine, the
platinum analogs, the nitrosoureas and the microtubular toxins [11]. Most of the newer

systemic drugs are still in the clinical trial phase. Recent systemic therapies are targeted



at ¢c-KIT and NRAS mutations. Results with Imatimib have been found to be

encouraging. [28].

Haematogenous dissemination is the primary route of spread for these lesions. A study
conducted at the University of California, Los Angeles (UCLA) Medical Center reported
that local control of lesions is attributed to better survival in cases with MMHN [18].
However, local control with either surgery or radiotherapy post-surgery has not been very
successful. The rates of local, regional and distant recurrences are high (50-90%, 20—

60% and 30-70%, respectively) [11].

A number of prior studies have failed to establish better overall survival with adjuvant
radiation therapy post-surgery as compared to surgery alone [11, 19-25]. Yii et al.
examined 89 patients treated at the Royal Marsden Hospital with mucosal melanoma of
the head and neck and concluded that there was not a statistically significant advantage of
adjuvant radiation therapy in reducing the local recurrence or improving survival [19].
Similarly Lund et al. failed to establish a difference in local control and survival for
patients treated with surgery followed by radiation therapy over patients treated with

surgery alone [25].

In contrast to these results, a few small retrospective case series studies have identified
fewer distant metastasis and better local control with adjuvant radiation therapy [17, 28-
29]. Temam et al., reported better local control with adjuvant radiation therapy post

surgery ( 26% without local recurrence among surgery alone vs. 62% recurrence among



postoperative radiotherapy) [15]. In a study by Nakashima et al., early (within 60 days)
postoperative radiation therapy for MMHN was found to have better local control with

a longer disease-free survival [27].

The limitations of past studies are extremely small sample sizes and inadequate
exploration of survival rates following different treatment modalities at the subsite level
in the head and neck region. To address this gap in knowledge, this retrospective cohort
study analyzed the survival of head and neck mucosal melanoma at the subsite level
using data from the population-based Surveillance, Epidemiology, and End Results
(SEER) registry from 2001 to 2009. The study aims to explore whether treatment with
adjuvant radiation therapy post-surgery results in better 5-year cause-specific survival for
MMHN at the following subsites: nasal cavity, paranasal sinuses, oral cavity, and other

sites.



Introduction:

Mucosal melanomas of the head and neck (MMHN) are rare malignant lesions with poor
overall survival [8-9, 15-16]. In the United States, mucosal melanomas account for 1.3%
of all melanoma cases [9]. Of all mucosal melanoma cases, 55.4% occur in different
subsites of the head and neck region [12]. Subsites are established predictors for survival
of mucosal melanoma in the head and neck region. Tumors in the nasal cavity and oral
cavity have improved survival relative to tumors in the nasopharynx and paranasal

sinuses [13].

Analyzing and comparing survival among different treatment modalities helps in making
recommendations for treatment guidelines and policies to improve survival. The two
most common treatment modalities for MMHN are surgery and surgery followed by
radiation. The treatment guidelines provided by the National Comprehensive Cancer
Network recommend surgical treatment followed by radiation therapy as the standard
treatment regime for cases diagnosed prior to stage IV [17]. Although a few small
retrospective case series studies have reported fewer distant metastasis and better local
control with adjuvant radiation therapy [15, 26-27], there is no established overall
survival benefit of adjuvant post-operative radiation therapy over surgery alone [11, 19-
25]. Previously conducted studies had small sample sizes and survival rates were not
explored at the subsite level within the head and neck. To address these gaps in
knowledge, this retrospective cohort study used population-based registry data to analyze
the cause specific survival of MMHN at the subsite level. The study aims to explore

whether treatment with adjuvant radiation therapy post-surgery results in improved 5-



year cause specific survival for patients diagnosed with MMHN at following subsites:

nasal cavity, paranasal sinuses, oral cavity, and other sites.

Materials and Methods:

We identified 558 cases diagnosed with mucosal melanoma originating from the head
and neck region during 2001 to 2009 through the population-based Surveillance,
Epidemiology, and End Results (SEER) registry [29]. Cases were defined using the
following primary site and histology codes from the International Classification of
Diseases for Oncology 3" Edition (Primary sites codes: C01.9-C02.4, C02.8-C03.1,
C03.9-C04.1, C04.8-C05.2, C05.8-C06.2, C06.8-C06.9, C07.9- C08.1, C08.8- C09.1 ,
C09.8-C10.4,C10.8-CI11.3,C11.8-C11.9,C12.9 - C13.2,C13.8- C14.2, C14.8, C30.0
- C31.3, C31.8-C32.3, C32.8 -C32.9; Histology codes 8720-8799: nevi and melanomas).
Data on treatment modalities, cancer subsite, survival and other control factors (age, sex,
race, stage, year of diagnosis, SEER registry and marital status) were extracted using

publicly available SEER*Stat software 8.0.4 [29].

For analyses, we classified primary sites into 4 major groups: oral cavity, paranasal
sinuses, nasal cavity and other sites. Cancers from the salivary glands, tonsils and
pharynx were included among the other site group. We excluded cases originating from
the lips. We used SEER summary stage [30] to categorize stage at diagnosis into local,
regional or distant. The SEER registries were classified into four regions; Northeast,
South, North Central and West. Age was categorized as <50, 50-69 and >70 years and

race was grouped as white, black and other. Marital status was dichotomized into



married versus not married. Treatment was categorized into surgery and surgery
followed by radiation. Survival was calculated in months from the time of diagnosis
until either 5 years post-diagnosis, death from a head or neck cancer (event), death from
any other cause, the date of last contact for patients lost to follow-up or the study
endpoint (December 31, 2009). Two cases identified through death certificate only were
excluded because they contributed no survival time. Cases not treated with either surgery
alone or surgeries followed by radiation were also excluded. The final cohort included

477 cases.

Statistical analysis:

We compared categorical variables within treatment categories using chi-square tests of
proportions with P<0.05 (2-sided) determined as the cut-off for statistical significance.
Kaplan-Meier curves with corresponding log-rank tests and Wilcoxon tests for statistical
significance were constructed to examine patient survival according to each individual
study variable. These analyses were done for all MMHN subsites combined. Variables
associated with either survival on univariate Kaplan Meier analysis or treatment modality
on chi-square test of proportions were included in all subsite specific multivariable Cox
proportional hazard regression models used to assess the association between survival
and treatment at the head and neck subsite level. Proportional hazard assumptions were
evaluated using graphical methods (log-log survival curves), goodness of fit tests and
time dependent covariates. Final models were stratified on variables that did not satisfy

at least two of the three proportional hazard assumptions. Collinearity was assessed



using condition indexes and variance decomposition proportions. None of the predictive

factors considered were found to be collinear.

The final Cox model (model i) used to compare cause-specific survival among surgery
alone compared to adjuvant radiation post-surgery for all head and neck subsites
combined was stratified on stage and adjusted for age, marital status and subsite.

hg (t, X) =hog (t) exp [Bitreatment+ Brage+ Psmarital status+ s subsite] ~ ------ (1)
g=1,2,3,4

Strata of stages defined as localized, regional, distant metastasis and unknown.

The final Cox model (model ii) used to compare cause-specific survival among surgery
alone compared to adjuvant radiation post-surgery within the oral cavity was adjusted for
stage, age and marital status.

h (t, X) =hy (t) exp [Bitreatment+ B, age+ Bsmarital status+ Psstage] ~  ------ (i1)

The final Cox model (model iii) used to compare cause-specific survival among surgery
alone compared to adjuvant radiation post-surgery within the nasal cavity was stratified
on stage and adjusted for age and marital status.

hg (t, X) =hgg (t) exp [Bitreatment+ B, age+ Bsmarital status] - (1i1)
g=1,2,3,4

Strata of stages defined as localized, regional, distant metastasis and unknown
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The final Cox model (model iv) used to compare cause-specific survival among surgery
alone compared to adjuvant radiation post-surgery within the paranasal sinuses was
adjusted for age, stage, gender, marital status and race.

h (t, X) =hy (t) exp [Bitreatment+ B, age+ Bsstage+ Pagender + Bs marital status+ B¢ race]

The final Cox model (model v) used to compare the cause specific survival among
surgery alone compared to adjuvant radiation post-surgery within other sites was adjusted
for age, stage, gender, marital status, year of diagnosis and race.

h (t, X) =hy (t) exp [Bitreatment+ B, age+ Psstage+Psmarital status+ Psrace+ Pegender+

Bsyear of Diagnosis] e (v)

Statistical analyses were carried out using SAS 9.3 (Copyright (¢) 2002-2010 by SAS
Institute Inc., Cary, NC, USA). This study received IRB approval from the Emory

University IRB.

Results:

Analyses included 477 cases of mucosal melanoma in the head and neck region,
summarized in Table 1. Of these cases, 240 (50.31%) were treated with surgery alone
and 237 (49.69 %) were treated with surgery followed by radiation. There was a
significant difference in treatment modality by age group with 60% (n=144) among cases
treated with surgery alone and 50% (n=119) among cases treated with post-operative

radiation being age > 70 years while 29% (n=69) among cases treated with surgery alone
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and 40% (n=94) among cases treated with post-operative radiation being age 50-69 years
(p=0.041). Approximately 64% (n=152) among cases treated with post-operative
radiation were married while 52% (n=124) among cases treated with surgery alone were
unmarried (p=0.001). 53% (n=125) among cases treated with post-operative radiation
and 45% (n=109) among cases treated with surgery alone originated from the nasal cavity
while 13% (n=32) among cases treated with post-operative radiation and 27% (n=64)
among cases treated with surgery alone originated from the oral cavity (p=0.003). The

majority of cases were reported from the western SEER region.

Site specific Kaplan-Meier survival curves comparing surgery alone and radiation post-
surgery are shown in figures 1-4 and indicate no statistically significant differences in
survival by cancer subsite. For the oral cavity, survival was generally higher for the
group treated with radiation post-surgery compared to surgery alone. For the paranasal
sinuses, there was a crossover effect with survival initially being higher in the first 15
months for the radiation post-surgery group and then higher in subsequent months for the
group treated with surgery alone. No discernible differences were noted for nasal cavity
or other sites. Kaplan-Meier analysis for all cancer subsites combined also found no

significant differences in survival by treatment group (figure 5).

The Kaplan-Meier survival plots to determine the significant of other variables on
survival are shown in figures 6-13. Statistically significant differences were observed
among age groups (p=0.03 by Wilcoxon test), stage groups (p<0.0001 by log rank test)

and subsites (p<0.0001 by log rank test).
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On multivariate analysis, there was lack of statistical evidence to justify a survival
advantage of adjuvant radiation therapy post-surgery for all subsites combined as well as
for each of the individual subsite considered alone (Table 2). Cause specific 5-year
survival among all cases treated with surgery alone compared to radiation post-surgery
was not significantly different [Hazard ratio (HR) 0.90, 95% CI: 0.68-1.19] (Table2).
Similarly, there was no survival advantage among cases treated with adjuvant radiation
post-surgery in the oral cavity [HR=1.33, 95% CI: 0.61-2.89], nasal cavity [HR=0.94,
95% CI: 0.63-1.41], paranasal sinuses [HR=0.69, 95% CI: 0.40-1.19], or at other sites

[HR=1.31, 95% CI: 0.52-3.34].

Discussion:

The results of this retrospective cohort study show that at the population level in SEER
data there is no statistical evidence to support a survival benefit of post-surgical adjuvant
radiation therapy over surgery alone for MMHN cases at the subsite level. Although our
data suggest differential survival among different treatment modalities at the cancer
subsite level, our findings are in support with previously conducted smaller case series
studies that reported no additional survival benefit of adjuvant radiation therapy in
MMHN cases [11, 19-25]. Studies conducted by Yii et al. and Lund et al. failed to
establish a difference in local control and survival for patients treated with surgery

followed by radiation therapy over patients treated with surgery alone [19,25].
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In some literature, local control of MMHN has been associated with longer survival [20].
Some smaller case series studies have demonstrated local control with adjuvant radiation
therapy [15, 26-27]. Temam et al., reported better local control with adjuvant radiation
therapy post surgery (26% without local recurrence among surgery alone vs. 62%
recurrence among postoperative radiotherapy) [15] and Nakashima et al., reported better
local control with a longer disease-free survival in early (within 60 days) postoperative
radiation therapy [27]. We were unfortunately unable to assess local control as it is not

captured in SEER data.

There are some limitations of the study that need to be addressed. Although data on
surgery and radiation post-surgery are recorded within the SEER database, their
ascertainment is not 100 percent complete due to the manner in which SEER data is
collected. In addition, systemic therapy is not available in the public use SEER data.
However, systemic therapies are not extensively used in the treatment of these
malignancies because they are not well established and many drugs are still under clinical
trial phase. Therefore, it can be anticipated that the inclusion of systemic therapy in the
analysis would not have likely altered our conclusion. Patients with advanced stage
lesions could have been possibly treated with adjuvant therapy and their poor survival
could be attributed to their stage and age. However, it is unlikely that such cases would
alter our conclusions because we adjusted for stage and age in all of our multivariate
analysis. Finally, we were unable to assess local control of disease using SEER data. If

radiation therapy provided a benefit in this regard, we were unable to tell using our data.
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Our study is the first one to our knowledge to use population based surveillance data to
analyze the difference in survival by treatment modality for MMHN at the subsite level.
Furthermore, we used data from 2001 to 2009 assuming that cases reported in past

decade would capture the latest trends and treatment guidelines for MMHN.

Recommendations:

Radiation therapy is associated with many adverse health effects including hair loss,
nausea, vomiting and sexual changes. It confers to additional financial burden for the
patient and potentially a poorer quality of life. It is important to weigh the survival
advantage of radiation therapy over its spectrum of ill effects. Therefore, adjuvant
radiation therapy in patients presenting with mucosal melanoma at different subsites of

head and neck region should be given prudently.

Our study adds to the evidence of no survival advantage for adjuvant radiation post-
surgery over surgery alone. Randomized controlled clinical trials in the future could
provide stronger evidence based on evaluation of both local control and disease specific

survival versus the harmful effects of adding radiation to the treatment regimen.
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Tabel 1. Characteristics of the study population by type of treatment received.

Surgery only Surgery
(N=240) +Radiation
(N=237)
Variables n (%) n (%)
Age(years)
<50 27 (11.25) 24 (10.13) 0.041
50-69 69 (28.75) 94 (39.66)
>70 144 (60.00) 119 (50.21)
Gender
Male 121 (50.42) 122 (51.48) 0.817
Female 119 (49.58) 115 (48.52)
Married
Yes 116 (48.33) 152 (64.14) 0.001
No 124 (51.67) 85 (35.86)
Race
White 213 (88.75) 205 (86.50) 0.375
Black 7(2.92) 13 (5.49)
Other” 20 (8.33) 19 (8.02)
Regions in the United States
Northeast 35 (14.58) 39 (16.46) 0.248
South 27 (11.25) 40 (16.88)
North Central 26 (10.83) 26 (10.97)
West 152 (63.33) 132 (55.70)
Stage
Localized only 103 (42.92) 89 (37.55) 0.220
Regional metastasis 80 (33.33) 101 (42.62)
Distant site/s/node(s) involved 43 (17.92) 35(14.77)
Unknown' 14 (5.83) 12 (5.06)
Subsite
Oral cavity 64 (26.67) 32 (13.50) 0.003
Nasal Cavity 109 (45.42) 125 (52.74)
Para nasal sinuses 49 (20.42) 65 (27.43)
Other sites 18 (7.50) 15 (6.33)
Year of diagnosis
2001 20 (8.33) 19 (8.02) 0.635
2002 30 (12.50) 21 (8.86)
2003 23 (9.58) 20 (8.44)
2004 30 (12.50) 26 (10.97)
2005 31(12.92) 27 (11.39)
2006 29 (12.08) 24 (10.13)
2007 26 (10.83) 32 (13.50)
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2008
2009

27 (11.25)
24 (10.00)

39 (16.46)
29 (12.24)

* Chi- square proportional test
* American Indian/AK Native, Asian/Pacific Islander
Y Unknown/not-staged/unspecified

Kaplan-Meier survival plots comparing treatment modalities (oral cavity)
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Figure 1 Kaplan-Meier survival plots comparing treatment modalities (oral cavity).
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Kaplan-Meier survival plots comparing treatment modalities (nasal cavity)
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Figure 2 Kaplan-Meier survival plots comparing treatment modalities (nasal cavity).



Kaplan-Meier survival plots comparing treatment modalities (paranasal sinus)
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Figure 3 Kaplan-Meier survival plots comparing treatment modalities (paranasal sinus).
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Kaplan-Meier survival plots comparing treatment modalities (other sites)
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Figure 4 Kaplan-Meier survival plots comparing treatment modalities (other sites).
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Kaplan-Meier survival plots comparing treatment modalities (All MMHN sites

combined)
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Figure 5 Kaplan-Meier survival plots comparing treatment modalities (All MMHN sites
combined).
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|
KLpIan-M.i.r survival plots comparing age groups (All MMHN sites combined)
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Figure 6 Kaplan-Meier survival plots comparing age groups (All MMHN sites
combined).
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Kaplan-Meier survival plots comparing stages (All MMHN sites combined)
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Figure 7 Kaplan-Meier survival plots comparing stages (All MMHN sites combined).



23

Kaplan-Meier survival plots comparing males and females (All MMHN sites combined)
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Figure 8 Kaplan-Meier survival plots comparing males and females (All MMHN sites

combined).
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Kaplan-Meier survival plots comparing SEER regions (All MMHN sites combined)
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Figure 9 Kaplan-Meier survival plots comparing SEER regions (All MMHN sites

combined).
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Kaplan-Meier survival plots comparing married and unmarried (All MMHN sites

combined)
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Figure 10 Kaplan-Meier survival plots comparing married and unmarried (All MMHN
sites combined).
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Kaplan-Meier survival plots comparing years of diagnosis (All MMHN sites combined)
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Figure 11 Kaplan-Meier survival plots comparing years of diagnosis (All MMHN sites
combined).
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Kaplan-Meier survival plots comparing subsites (All MMHN sites combined)
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Figure 12 Kaplan-Meier survival plots comparing subsite level (All MMHN sites

combined).
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Kaplan-Meier survival plots comparing races (All MMHN sites combined)
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Figure 13 Kaplan-Meier survival plots comparing races (All MMHN sites combined).
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Table 2: Multivariate analyses assessing 5-year cause specific survival by treatment type

(surgery alone compared to radiation post-surgery) within head and neck cancer subsites.

Multivariable analysis

Sites Hazard Ratio 95% CI P-value
All sites 0.90 (0.68-1.18) 0.42%
Oral cavity 1.33 (0.61-2.89) 0.47"
Nasal Cavity 0.94 (0.63-1.41) 0.78%
Para Nasal Sinuses 0.69 (0.40-1.19) 0.18'"
Other sites 131 (0.52-3.34) 0.57"

! Stratified cox model comparing the two treatment modalities, stratified on stage and
adjusted for age, marital status, and subsite.

" Cox model comparing the two treatment modalities, adjusted for stage, age , marital
status

* Stratified Cox model comparing the two treatment modalities, stratified on stage and
adjusted for age and marital status.

" Cox model comparing the two treatment modalities adjusted for stage, age , gender,
marital status and race.

" Cox model comparing the two treatment modalities adjusted for stage, age , marital
status, gender, year of diagnosis and race.
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