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Abstract

BACKGROUND—Sinonasal mucosal melanoma (SNMM) is a rare neoplasm with a poor
prognosis.

METHODS—Retrospective analysis was conducted on 78 patients with localized SNMM treated
at MSKCC (1998-2013). Demographic, tumor, imaging and treatment factors were recorded and
survival and disease-control outcomes were analyzed.

RESULTS—Median overall survival (OS) and disease-specific survival (DSS) were 32 and 50
months. Median local recurrence-free survival (LRFS) and distant recurrence-free survival (DRFS)
were 43 and 12 months. Multivariate analysis demonstrated greater OS in nasal cavity tumors and
earlier T-stage. Radiotherapy was associated with significantly greater LRFS (5-year, 35% vs.
59%, p=0.01) but no difference in OS. Post-radiotherapy positron-emission tomography (PET)
response was associated with greater OS.

CONCLUSIONS—Distant metastasis is the predominant mode of recurrence in SNMM, but
local recurrence remains common. Radiotherapy is associated with improved local control, but no
survival benefit. The prognostic value of post-radiotherapy PET imaging warrants further
investigation.

Keywords

Mucosal Melanoma; Sinonasal; Nasal Cavity; Paranasal Sinus; Radiotherapy; Positron emission
tomography

Corresponding author: Christopher A. Barker, Department of Radiation Oncology, Memorial Sloan Kettering Cancer Center, 1275
York Avenue, New York, NY 10065, phone 212-639-8168, facsimile 212-639-2417, barkerc@mskcc.org.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Samstein et al.

Page 2

INTRODUCTION

Mucosal melanoma of the nasal cavity or paranasal sinuses represents a rare type of
melanoma with a poor prognosis. Less than 1% of all melanomas in the USA arise from the
mucosal surfaces of the head and neck, with an incidence of 0.71/million people.! Due to
high rates of local recurrence and distant metastasis, sinonasal mucosal melanoma (SNMM)
has a poor prognosis and a reported 5-year survival of 13-45%.2

The majority of patients present with localized disease; treatment traditionally consists of
surgery, the extent of which is often limited by anatomic barriers and effect on quality of
life. Surgery is often followed by adjuvant radiotherapy (RT) in an effort to improve
locoregional control, although evidence for RT benefit remains limited with retrospective
series demonstrating improved local control but no benefit in survival.3 There is limited
consensus for SNMM staging, with a variety of systems proposed, and only recent release of
a SNMM-specific system in the AJCC 7t edition.# Prognostic factors suggested include
age, stage, histological features, gender, and tumor location (sinus vs. nasal), although the
clinical significance of these factors has not been consistently demonstrated across series.>
In addition, incorporation of molecular pathology and imaging has become more prevalent
despite significant data to support its use or implications.

Due to the rarity of SNMM, treatment decisions are often based on case reports and small
retrospective studies, which frequently span decades to maximize the number of patients,
and therefore combine disease sites, extent of disease, and treatment modalities. Here, we
report a large retrospective analysis of patients treated at Memorial Sloan Kettering Cancer
Center with localized, non-metastatic mucosal melanoma of the nasal cavity or paranasal
sinuses at initial presentation from 1998 to 2013 with modern diagnostic and treatment
techniques.

MATERIALS AND METHODS

Patients

After obtaining institutional IRB approval, patients were identified using a prospectively
maintained institutional melanoma database. All patients with pathologically confirmed
mucosal melanoma of the sinus or nasal cavity between 1998 and 2013 with at least 1 visit
at Memorial Sloan Kettering Cancer Center without evidence of distant metastasis or lymph
node involvement and who underwent surgical resection were selected. Patients previously
included in MSKCC’s published series (n=3) were excluded®. Charts were reviewed for
demographics, tumor characteristics, treatment plan, initial and follow-up imaging, and
documentation of recurrence or death. Radiation equivalent-dose calculations were
performed using an o/ ratio of 2.5. SNMM was confirmed histopathologically at MSKCC
for all patients.

Statistical Analysis

Proportions were compared using Fisher’s exact test. Kaplan-Meier curves were used to
estimate survival rates (with asymmetric 95% confidence intervals) and median survival
times. Survival curves were generated to estimate overall survival (OS), disease-specific

Head Neck. Author manuscript; available in PMC 2017 September 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Samstein et al.

RESULTS

Page 3

survival (DSS), recurrence-free survival (RFS), local RFS, loco-regional RFS, and distant
RFS. Survival analyses were performed using a landmark starting time of 12 weeks post-
surgery to account for treatment differences. Survival curves were directly compared
between groups using the log-rank test. Univariate and multivariate hazard ratios (HR) were
generated using Cox proportional hazard models. Statistical analysis was conducted using
Graphpad Prism v6.0c and R (CRAN) with the survival analysis package.

Demographics, Tumor and Staging Characteristics

Between 1998 and 2013, 78 SNMM patients without evidence of regional or distant
metastasis were identified. Fifty-one percent were female (Table 1). Median age was 68
years (range, 34 to 91 years). Racial distributions are shown in Table 1. Median follow-up
time was 21 months (range, 0 to 178 months). In patients alive at last follow-up, median
length of follow-up was 41 months (range, 2-178).

Tumors were located in the nasal mucosa in 52 patients (67%) and in the sinus in 26 patients
(33%). All patients underwent surgery. Surgery was performed at MSKCC in 44 patients
(56%). Margins were negative in 30 patients (38%), positive in 24 (31%) and unknown in 24
(31%). Median tumor size was 2.5 cm (range, 0.4-6.8 cm).

Stage was determined according to the AJCC system for mucosal melanoma of the head and
neck (MMHN) and carcinoma of the nasal cavity and paranasal sinuses (Table 1). Two
patients could not be staged based on available information. Overall, 39 (50%) patients had
MMHN T3 disease with 29 (37%) and 8 (10%) having T4a and T4b disease. Higher T stage
was associated with inferior OS in univariate analysis (HR, 0.53; 95% ClI, 0.36-0.81), DSS
(0.47, 0.30-0.75), and DRFS (0.43, 0.29-0.64) (Fig. 3). A similar but weaker association
was observed for the nasal cavity and paranasal sinuses system (Table 2). Multivariate
analysis confirmed the association of MMHN stage with OS, DSS and DRFS independent of
age and subsite (Table 3). Tumors were also staged by the Prasad microstaging system with
40 patients (67%) found to have invasion into the lamina propria alone and 20 patients
(33%) with invasion into the deep tissue (18 patients could not be staged).” No association
was observed between depth of invasion and OS, DSS, LRFS or DRFS.

Disease Course and Prognostic Factors—Sixty-one patients (78%) experienced
recurrence during follow-up (Fig. 1). Recurrence was first observed at distant sites in 26
patients (33%); 18 (23%) had isolated local recurrence at the surgical site. Ten patients
(13%) demonstrated regional lymph node recurrence, of which 4 (5%) were isolated. Distant
recurrence was ultimately observed in 48 patients (66%).

Kaplan-Meier survival curves were generated for OS, DSS, RFS, local RFS (LRFS), loco-
regional RFS, and distant RFS (DRFS) (Fig. 2, data not shown). Median OS was 32 months;
median DSS was 50 months (Table 2). Median LRFS and DRFS were 43 and 12 months,
respectively. Five-year OS was 31% (95% ClI, 18-43) with 40% (95% ClI, 27-54) DSS.
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Univariate analysis of potential prognostic factors is shown in Table 2. Tumor in the nasal
cavity rather than the paranasal sinuses was associated with greater OS and DSS (HR, 2.51
and 2.52, respectively; 95% ClI, 1.4-4.5 and 1.3-4.9). Five-year OS and DSS for nasal cavity
tumors were 40% (95% ClI, 27-58) and 48% (35-68) vs 9% (2-53) and 16% (35-75) for the
sinuses. Age greater than the median age of 68 was associated with greater DSS (HR, 2.14;
95% ClI, 1.1-4.1) and DRFS (HR, 2.25; 1.3-4.0). No significant associations were observed
for gender, margin status, or complete resection. Increased size was associated with
decreased DRFS (HR, 0.35; 95% CI, 0.17-0.72) but not LRFS or OS.

A subset of patients had diagnostic genomic testing for mutations of the KIT, BRAF, NRAS,
and GNAQ genes.8 The proportion of patients with mutations were 2/29 (7%), 1/27 (4%),
6/24 (25%), and 0/13 (0%), respectively. Overall, 9/30 (30%) tumors tested harbored a
mutation for one gene; no tumors contained mutations in multiple tested genes. No
significant association was observed between mutational status and tumor subsite, disease
recurrence, or survival.

Radiation Therapy

Of the 78 patients with localized SNMM, 64 (82%) were selected for adjuvant or definitive
radiation post-surgery. Adjuvant RT was planned in 53 (68%) patients while 11 (32%)
received definitive RT for incompletely resected gross residual disease. Radiation was
performed at MSKCC in 37 patients (58%). Radiation targeted nasal cavity and/or paranasal
sinuses in most patients, with 5 patients (8%) also receiving neck radiation. Intensity-
modulated radiation therapy (IMRT) was used in 45 (70%) patients, with the remaining
receiving three-dimensional conformal RT. Median dose was 30 Gy (range, 20-70.8) with a
median dose per fraction of 6 Gy (1.2-8). The median number of fractions was 5 (range, 3—
59) with 43 (67%) patients receiving hypofractionated RT. Calculated median equivalent
dose in 2 Gy fractions was 57 Gy (range, 33-74).

No significant differences in gender, age, ethnicity, tumor location, stage, tumor size, or
margin status were observed between patients receiving and not receiving RT (Table 1).
LRFS was greater in patients receiving RT vs not (Fig. 4, P=0.01). The 5-year LRFS in
patients who did not receive RT was 35% (95% ClI, 16—76%) compared with 59% (45-77%)
in patients who did. In RT patients, 66% never recurred locally compared to 29% in patients
who did not receive RT. However, no difference was observed in OS or DSS. Multivariate
analysis including age and stage confirmed the association of increased LRFS in RT patients
(Table 3; HR, 2.70; 95% Cl, 1.3-6.0). Among RT patients, there was no significant
association with hypofractionation, equivalent total dose, or RT technique and local
recurrence.

Only 6 patients received chemotherapy combined with RT (temozolomide). The addition of
chemotherapy was associated with a median LRFS of 5 months compared with 65 months
for RT alone. This small subset was not associated with a significant difference in margin
status, complete resection, or stage, although tumor size was significantly greater (data not
shown). No difference was observed in OS or DSS in patients receiving chemotherapy.
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PET Imaging

18FDG-PET scans were performed in a subset of the patients 2—4 weeks before surgery,
during radiotherapy planning (4-6 weeks after surgery), and/or 10-12 weeks after the
completion of radiation therapy (Table 4). Of 38 patients with preoperative PET studies, 25
(64%) demonstrated significant FDG uptake at the primary tumor (standardized uptake value
[SUV]> 4.0). After surgery, 9/20 (45%) exhibited FDG uptake, and 15/41 (37%)
demonstrated PET abnormality at the primary tumor after RT. No significant association was
observed between preoperative or postoperative PET findings with disease recurrence or
survival (n=39 and 20, respectively). However, in patients who had PET performed post-RT
(n=41), there was a significant association between longer OS, DSS, and LRFS (Table 2 and
Fig. 5) in patients without FDG uptake (SUV<4.0). Median DSS for PET-negative disease
was 56 months vs 14 months for PET-positivity after radiation. Multivariate analysis showed
significant associations independent of age, stage, and tumor subsite (Table 3).

DISCUSSION

SNMM is an uncommon cancer with poor outcomes. Due to its rarity, the literature largely
consists of retrospective series that are often small, span numerous decades, and include
diverse patient populations.®~12 Most of these reports include patients with oral cavity or
pharyngeal mucosal melanoma, which has a distinct disease course.13 Although a majority
of SNMM patients present with localized disease initially,14 lymph node and distant
metastatic disease are often included in series despite management differences and markedly
different clinical behavior. We describe one of the largest single-institutional series of 78
patients with localized SNMM at presentation treated homogenously over a recent 15-year
period.

All patients underwent attempted surgical resection. Of note, we observed no association
between pathological margin status post-surgery and either local control or OS. This is
particularly important given the anatomical complexity of the sinonasal region and the
difficulty of obtaining complete resection, without compromising function, cosmesis, and
quality of life. These results contrast with a recent report demonstrating margin status as a
prognostic factor for OS, but agree with several other reports showing no significant
association.10-15 Difficulty determining margin status in SNMM, given the three-
dimensional cavity and the complex resection, may contribute to the variability in outcomes
based on margin status.

Localized SNMM was associated with a poor prognosis, with 5-year OS of 31% and DSS of
40%, consistent with previous studies.2=18 Poor survival in SNMM is generally attributed to
the high rate of distant metastasis, which developed in 66% of patients in our series.
Recurrence in the regional lymph nodes was a rare event, consistent with prior studies.19

Patel et al.8 previously reported a series of 59 patients with mucosal melanoma of the head
and neck treated at MSKCC between 1978 and 1998, 35 with SNMM. This allows for direct
comparison of treatment outcomes at the same large major referral center. Incorporation of
more modern surgical, imaging, and treatment might have been expected to improve SNMM
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outcomes. However, there were no major differences in the patterns of recurrence and 5-year
OS and DSS: 35% and 47% vs 31% and 40%, respectively, in our series.

The subsite of mucosal melanoma has been suggested to be prognostic.2% Sinus tumors have
been associated with worse local control, thought to be secondary to their tendency to
present in a more advanced state as patients remain asymptomatic compared with tumors of
the nasal cavity.1121 We observed a significantly longer OS and DSS for nasal cavity tumors
versus sinus tumors independent of tumor stage in multivariate analysis, suggesting an
underlying difference with more aggressive course. It may be suggested that resectability of
the tumor may differ by location; however, location of the tumor was not associated with
improved local control, but only with overall and DSS.

Until recently, SNMM was staged using the Ballantyne system for melanoma.22 However, a
large proportion of SNMM patients, including all in this study, present with localized
disease initially, making this system of little prognostic value. The AJCC staging system for
nasal cavity and paranasal sinus tumors excluded mucosal melanomas.1215.23 |n the seventh
edition of the AJCC staging system (2009), MMHN classification was established.# In our
study, prognostic value in OS was observed for both AJCC staging systems, but the MMHN
system appeared to be more significant and offered a better estimation of OS and DSS.
These results agree with several retrospective studies216:18.24 and support the use of the
AJCC MMHN staging system.

Analysis of pathological features has also been suggested to improve prognostication with
some association of histological features and more aggressive disease course. Prasad et al.
proposed a staging system for SNMM based on the degree of invasion into the tissue after
analysis demonstrated no significant association on multivariate analysis with other
pathological features.”-2°> We observed no association between clinical course with the
Prasad microstage on univariate or multivariate analysis, suggesting that histologic
characteristics may be less important for prognosis than overall T stage.

Proportions of mutations in KIT, BRAF, and NRAS genes were similar to those previously
described in 56 patients, with NRAS most prevalent.8:26 There was no significant difference
in the frequency of mutations in sinus and nasal cavity tumors. While mutational status did
not confer prognostic value in our study, perhaps the value of mutational analysis likely
resides in future attempts at therapy targeted at these pathways.2’

The role of RT has remained controversial for SNMM. Eighty-two percent (64/78) of
patients with localized SNMM at MSKCC received adjuvant or definitive RT after surgery,
consistent with common practice based on retrospective series.328 Although limited
numbers of patients did not receive adjuvant RT, our results agree with previous reports
demonstrating an association of local control with adjuvant radiotherapy, but no clear benefit
in OS or DSS.6:15.17.24.29-33 RT \as associated with a lower rate of local recurrence, but,
presumably as a consequence, more patients presented with distant metastases at first
recurrence. Selection bias for more aggressive disease may be present among patients
chosen for RT, although no associations were observed with factors analyzed. There was no
clear treatment strategy followed for which patients received RT and thus a selection bias
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may still be present. If a bias was present this would presumably make the observed local
control difference more pronounced but may have resulted in obscuring an OS difference.
Conclusive data is therefore lacking for whether treatment with postoperative RT is indicated
in patients with localized SNMM. While no benefit in survival has been shown in any
retrospective series, a substantial improvement of local control and potential mitigation of
the morbidity of local recurrence was demonstrated in our study and several other
retrospective series,17:30

Hypofractionation of RT has been suggested for head and neck mucosal melanoma due to
the ability of melanoma cells to repair sublethal damage34:3% Improved local control has
been observed in some small studies33:36 while others failed to show benefit.3” Although a
significant proportion of patients received hypofractionated RT, we observed no association
with local control or OS, consistent with the prospective randomized RTOG trial of
cutaneous melanoma that demonstrated no benefit on response rates.38 Although we
observed no significant association between dose and local control in our analysis, dose
escalation has been suggested to improve local control. In addition, the use of charged
particle therapy for nasal and paranasal tumors has been suggested and a recent large meta-
analysis demonstrated improved overall survival and local control at longest followup3®.
Yanagi et al. reported on 72 patients with MMHN treated on 3 prospective studies delivering
52.8 — 63 GyE in 16 fractions with 5 year local control of 84.1% and overall survival of
27%.40 In another study, Demizu et al. compared carbon ion and proton therapy (65-70.2
GyE in 26 fractions) in a retrospective analysis of 62 patients with MMHN and
demonstrated 59% and 71% 2 year local control, respectively.*! The local control rates
observed in these studies suggest that there may be some benefit in higher dose particle
radiotherapy.

Very few patients in our series received adjuvant chemotherapy and radiation, consistent
with current practice during this time.> Lian et al. reported a prospective randomized trial of
systemic adjuvant high-dose interferon-a2b or temozolomide plus cisplatin compared with
observation in 189 patients with localized mucosal melanoma.#2 The study included patients
with mucosal melanoma of any site, with 43-48% with MMHN and an unknown percentage
of SNMM. None of the patients received adjuvant radiation. A benefit in OS and RFS was
observed in patients receiving adjuvant chemotherapy compared with observation or high-
dose interferon-a2b (median OS, 48.7%, 21.2%, and 40.4%, respectively). Given the small
number of patients selected for chemotherapy in our series, conclusions regarding effect are
difficult to make.

The role of PET imaging in SNMM has not been clearly established.43 PET scans are used
in the staging and follow-up of cutaneous melanoma, with increased sensitivity and
specificity over standard imaging.* Haerle et al reported 10 patients with SNMM who
received PET-CT imaging at staging and follow-ups.*> When compared with concurrent CT
and MRI imaging, all primary tumors were seen and all regional and distant metastasis were
identified except for one cerebral metastasis. Significant FDG uptake was seen initially in
6/10 patients (SUV>4), similar to the proportion in our study. However, due to the limited
number of patients, prognostic value of PET avidity could not be assessed.
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Inubushi et al reported on 13 patients with primary or recurrent MMHN treated with carbon
ion RT in Japan and followed with PET imaging before and after RT.46 A significant
association was demonstrated between PET avidity before radiation and OS and distant
metastasis, but not with post-RT response. This is in contrast to our results demonstrating a
prognostic value to only post-radiation PET avidity both on local control and OS. Our study
represents a larger cohort of more uniform patients (n=41) being treated in the adjuvant
setting after surgery with traditional photon-based radiotherapy. The prognostic value of
PET imaging is consistent with the literature for other mucosal head and neck cancers.47:48
Decreased metabolic activity has been associated with a completed pathologic response in
some cases of cutaneous melanoma.*® The striking difference observed in survival in
patients with a complete PET response after RT suggests that it may be an important
prognostic indicator of potential for durable response in SNMM. Further investigation into
PET imaging in SNMM is warranted in a more systematic and prospective approach.

Given the retrospective nature of this study, there are clear limitations including referral bias,
variations in treatment modalities, and incomplete data. Selection bias may play a significant
role, as treatment strategies are likely reflective of disease characteristics. However,
prospective studies in such a rare disease entity are unlikely to be feasible and thus this large
cohort can inform clinicians to the benefits and limitations of adjuvant radiation therapy in
these patients.

CONCLUSIONS

Our study represents one of the largest single-institutional retrospective series of localized
SNMM at a large referral center incorporating molecular pathology and imaging. SNMM is
associated with a poor prognosis despite aggressive treatment, with high rates of distant
metastasis. Prognostic factors associated with improved OS and DSS included nasal tumors
and lower stage. Postoperative RT was associated with improved local control but no benefit
in OS or DSS. FDG-PET avidity after RT was associated with decreased LRFS, OS, and
DSS. With no significant improvement in disease course despite developments in surgical
and radiation technology, prospective clinical trials of systemic therapy seem warranted.
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Figure 1.
Venn diagrams depicting number and percent of patients with local, lymph node (LN) and

distant recurrence at first evidence of recurrence (A) or overall during followup. 17 patients
(22%) did not recur during followup.
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Figure 2.
Kaplan-Meier survival curves depicting (A) overall survival (OS) and disease-specific

survival (DSS); (B) local recurrence-free survival (LRFS) and distant recurrence-free
survival (DRFS) in all patients (n=78). Time is represented in months from landmark of 12
weeks after surgery.
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Figure 3.
Kaplan-Meier curves depicting disease specific survival for patients stratified by T-stage

according to the AJCC mucosal melanoma of the head and neck (MMHN) staging system. p
value represents log-rank comparison.
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Kaplan Meier curves depicting (A) local recurrence-free survival for patients stratified by
whether patient received radiation treatment (RT); (B) disease-specific survival for patients

stratified by RT. p value represents log-rank comparison.
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Kaplan-Meier curves depicting disease specific survival for patients stratified by 18FDG-
PET uptake (positive indicates SUV>4). p value represents log-rank comparison.
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Patient and tumor characteristics

TABLE 1

All patients  No Radiotherapy  Radiotherapy

No. of patients (%) 78 14 (18%) 64 (82%)
Gender

Male 38 (49%) 6 (43%) 32 (50%)

Female 40 (51%) 8 (57%) 32 (50%)
Age, median (range) 68 (34-91) 68 (34-89) 67 (41-91)
Ethnicity

White 69 (88%) 10 (77%) 59 (92%)

Black 4 (5%) 1 (8%) 3 (5%)

Hispanic 2 (3%) 1 (8%) 1 (2%)

Asian 2 (3%) 1 (8%) 1(2%)
Tumor location

Sinus 26 (33%) 8 (57%) 44 (64%)

Nasal cavity 52 (67%) 6 (43%) 17 (36%)
Tumor size, median (range, cm) 25(0.4-6.8) 2.65(1.5-6.0) 2.5(0.4-6.8)
AJCC stage (all patients NOMO) *

MMHN T3 39 (50%) 8 (57%) 31 (50%)

MMHN T4a 29 (37%) 4 (29%) 25 (40%)

MMHN T4b 8 (10%) 2 (14%) 6 (10%)

NCPS T1 31 (40%) 7 (50%) 24 (39%)

NCPS T2 10 (13%) 1 (7%) 9 (15%)

NCPS T3 21 (27%) 2 (14%) 19 (31%)

NCPS T4 14 (18%) 4 (29%) 10 (16%)
Margin Status

Negative 30 (38%) 6 (43%) 24 (38%)

Positive 24 (31%) 3 (21%) 21 (33%)

Unknown 24 (31%) 5 (36%) 19 (29%)

P>0.05 for all comparisons between no radiotherapy and radiotherapy subgroups.

*

Two patients could not be staged.
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Abbreviations: AJCC, American Joint Committee on Cancer; MMHN, mucosal melanoma of the head and neck; NCPS, nasal cavity and paranasal

sinuses.
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TABLE 2

Survival Analysis and Prognostic Factors Univariate Analysis

Page 18

Overall Survival  Disease-Specific Survival

L ocal Recurrence-Free Survival

Distant Recurrence-Free Survival

Median (months) 32
% at 3 years (95% CI) 48 (37-60)
% at 5 years (95% CI) 31(18-43)

Hazard ratios (univariate
analysis)

Age >68 years -

Subsite (nasal) 251%
Size >2.5cm 0.5

MMHN T classification 053%
NCPS T classification 0.80%

Margins positive -
Radiotherapy _
Chemoradiotherapy _

Post-radiotherapy PET SUV>4 0427

50
51 (40-64)
40 (27-54)

*

0.47
0.79

0.43

43
57 (44-72)
36 (19-53)

2.57
0.17

0.34

12
38 (26-49)
28 (16-39)

0.80™
073

*
F<0.05 for reported hazard ratios

Hazard ratio >1 indicated improved survival with factor.

Abbreviations: MMHN, mucosal melanoma of the head and neck; NCPS, nasal cavity and paranasal sinuses; PET, positron emission tomography;

SUV, standardized uptake value
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TABLE 3

Prognostic Factors Multivariate Analysis

Overall Survival Disease-Specific Survival Local Recurrence-Free Survival — Distant recurrence-Free Survival

Age >68 years - - 524 -
Subsite (nasal) 3417 345" - -
MMHN T classification 0.43% 043" - 043%
Radiotherapy - - 2817 -
Post-radiotherapy PET SUV>4 024% 021% 0177 0.46

*
F<0.05 for reported hazard ratios
Hazard ratio >1 indicated improved survival with factor.

Abbreviations: MMHN, mucosal melanoma of the head and neck; PET, positron emission tomography; SUV, standardized uptake value
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TABLE 4

18FDG-PET Imaging in Sinonasal Mucosal Melanoma

n  SUV>4(%) Median SUV

Initial 39 25 (64%) 8.05
Postoperative 20 9 (45%) 4.6
Post-radiotherapy 41 15 (37%) 5.55

Abbreviation: SUV, standardized uptake value.
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