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Introduction

Sinonasal mucosal melanoma (SNMM) is a rare, highly ag-
gressivemalignancy associatedwith advanced stage at initial
presentation, high rates of disease recurrence, propensity for
distant metastasis, and poor overall prognosis.1–3 Surgical

resection, using endoscopic and/or open approaches, is
widely accepted as a critical component for definitive treat-
ment and is considered as the first-line therapy for control at
the primary site, and adjuvant radiotherapy and chemother-
apy are often given.4,5 Ipilimumab, pembrolizumab, and
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Abstract Objective Surgical resection is widely accepted as a critical component for definitive
treatment of sinonasal mucosal melanoma. Systemic immunotherapy, including
multiple newer agents, has been used to treat metastatic or unresectable disease.
In this study, we examine its efficacy in locoregional control when used in conjunction
with surgical resection for primary mucosal lesions.
Design Present study is a retrospective review of all patients at a tertiary academic
medical center with primary sinonasal mucosal melanoma and distant metastatic
disease.
Results A total of four patients were identified. In all cases, patients were treated with
a combination of surgical resection of the primary tumor and systemic immunothera-
py. Three patients were initially treated with surgery at the primary site followed by
immunotherapy for distant metastases. Response to immunotherapy at the sites of
primary and metastatic disease was seen in two patients. All four patients developed
progression or recurrence at the primary site following initiation of immunotherapy for
which they underwent surgical resection. One patient remains in follow-up without
evidence of disease 20 months after initial treatment; three succumbed to the disease
at 135, 37, and 16 months after initial treatment.
Conclusion Surgical resection for local control plays a critically important role in the
treatment of sinonasal mucosal melanoma regardless of the presence of metastases
and whether immunotherapy will be given. This case series suggests that, though
immunotherapymay demonstrate efficacy inmanaging distant disease, surgery should
remain the first-line treatment for the primary site.
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nivolumab, which activate antitumor cytotoxic T cells
through different mechanisms, are Food and Drug Adminis-
tration (FDA) approved for use in metastatic or unresectable
melanoma.6 Recent clinical trials have demonstrated disease
response to these therapies ranging from 12 to 37% for
patients with mucosal melanoma, though the sites of re-
sponse are unknown.7 Limited evidence exists on the efficacy
of such targeted immunotherapies in locoregional control
whenused in conjunctionwith surgical resection for primary
mucosal lesions.8,9

Existing studies havenot investigated the role of surgery for
the primary site in the setting of existing distantmetastasis for
mucosal melanomas. For cutaneous melanomas, there is a
survival benefit for surgical resection with curative intent in
patients with advanced-stage disease with limited numbers
and sites of distant metastases.10 Though it is often assumed
that surgical resectionof theprimary tumor shouldbeavoided
if distant metastases are present,11 we hypothesized that
surgery at the primary site may still be an important adjunc-
tive treatment strategy for patientswithmetastatic disease. In
the population of patients receiving systemic targeted immu-
notherapy, the addition of surgery may be required to control
disease at the primary site and reduce the rate of
local recurrence. Furthermore, the benefit of surgery may still
hold true for patients who have previously undergone resec-
tion at the primary site andpresent with local recurrence. This
case series further highlights the low morbidity of surgery.

Methods

After institutional review board’s approval, we conducted a
retrospective chart review of all patients diagnosed with
primary SNMM, with distant metastatic disease, treated
with targeted immunotherapy, followed by surgical resec-
tion of the primary lesion at the Hospital of the University of

Pennsylvania between 2010 and 2017. The study included
patients operated on by the senior authors (N.D.A., J.N.P., M.S.
G., and B.W.O. Jr.) for resection of sinonasal mucosal mela-
nomawhich resulted in four patients who were included for
further analysis in this case series (►Table 1).

Outcomes included response to immunotherapy, surgical
approach, extent of surgical resection, postoperative compli-
cations (if applicable), location and degree of recurrence
(if applicable), and overall survival from the time of diagnosis.

Results

Case 1
The patient is a 60-year-old female who was found to have
stage-III SNMM after routine biopsy of a nasal mass. She was
initially treated with an endoscopic subtotal septectomy at
an outside institution. The lesionwas found to originate from
the right nasal septum but gross tumor was unable to be fully
resected from the superior and posterior septum. Postopera-
tively, the patient was asymptomatic. The patient deferred
completion of surgical resection of the melanoma so was
treated with intensity-modulated radiation therapy to the
primary site (6,000 cGy in 30 fractions), resulting in disease
control for 6 years. She was then found to have local recur-
rence at the skull base and underwent a more extensive
combined open and endoscopic resection. The mass was
found to originate along the left ethmoid skull base. Due to
its intradural involvement, the dura was resectedwith nega-
tivemargins and the skull base defected reconstructedwith a
pericranial flap. Shewas found to have regional recurrence in
the right neck, so underwent a selective neck dissection
followed by a revision neck dissection for recurrent disease.
The following year she developed a recurrence in the sphe-
noid and underwent endoscopic resection of the mass from
the sphenoid rostrum, planum sphenoidale, dorsum sella,

Table 1 Summary of individual patient case presentations

Patient Clinical History

1 A 60-year-old female found to have a nasal polyp consistent with malignant melanoma, first treated with subtotal
resection and radiation therapy with disease control for 6 years, followed by local recurrence and regional and distant
metastases, all of which were treated surgically or radiotherapy. She was then treated with ipilimumab and
pembrolizumab. The hepatic metastases responded to treatment, but the patient developed local recurrence
unresponsive to continued immunotherapy and eventually required reresection. The patient later developed distant
metastases and succumbed to disease 135 months after diagnosis.

2 A44-year-oldmale found tohave sinonasalmalignantmelanomaafter expellinga largepieceof tissue fromhis nose.Hewas
treated with a combined open and endoscopic resection but developed local recurrence and regional and distant
metastases, so was started on ipilimumab and radiation therapy. This was followed by endoscopic gross-total resection at
the primary site due to rapid disease progression in this region. He developed progression of disease and both primary and
distant sites despite continued immunotherapy and succumbed to disease 16 months after diagnosis.

3 An 85-year-old female with worsening nasal congestion and bloody postnasal drip was found to have a nasal mass
consistent with malignant melanoma. She was also found to have an adrenal metastasis. She was treated with
pembrolizumab, which led to relative stability of the adrenal metastasis but progression at the primary site, so
underwent endoscopic resection at the primary site. This was followed by adjuvant radiation therapy. The patient is
currently doing well off immunotherapy without evidence of active disease 33 months after diagnosis.

4 A 70-year-old female found to have sinonasal malignant melanoma and multiple sites of distant metastases. The
primary site was treated with surgical resection followed by ipilimumab. Though there was initially a partial response
at both the primary and distant sites, there was later progression of disease at the primary site and so she underwent
endoscopic resection. She later had progression of distant metastases despite multiple immunotherapy regimens
and succumbed to disease 37 months after diagnosis.
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and anterior wall of pituitary. Liver metastases were subse-
quently found and were treated with Cyber Knife radiosur-
gery. The patient was then started on ipilimumab 3mg/kg at
every 3 weeks, initially demonstrating a response but was
followed by local and distant disease progression after
9 months. Immunotherapy was changed to pembrolizumab
2mg/kg at every 3 weeks. While on pembrolizumab, the
patient underwent three additional endoscopic resections
for local recurrence in the sphenoid and along the anterior
skull base. Apart from intermittent epistaxis, the patient
tolerated each procedure well and did not develop postoper-
ative complications. The patient developed leptomeningeal
metastases and succumbed to her disease from refractory
seizures while on hospice care 135 months after initial
diagnosis.

Case 2
The patient is a 44-year-old male who blew his nose after a
car accident and expelled a large piece of tissue from his
right nasal cavity. The tissue was brought to his primary
doctor and was sent for pathology, demonstrating stage-III
SNMM without regional or distant disease on staging
workup. The tumor was found to be originating from the
superior nasal septum anterior to the frontal recess. He
underwent combined open and endoscopic resection which
involved an endoscopic septectomy as well as a lateral
rhinotomy for resection of the anterior maxillary face,
piriform aperture, middle turbinate, inferior turbinate, eth-
moids, sphenoid, nasal dorsum, and anterior skull base from
the frontal recess to the sphenoid–septal junction. He
deferred adjuvant therapy and developed local recurrence
and regional and distant hepatic and pulmonary metastases
after 9 months. The patient was treated with a modified
radical left neck dissection with 1 of 38 nodes positive. He
was started adjuvant radiation therapy (2,400 cGy in three

fractions) and ipilimumab 3mg/kg at every 3 weeks as part
of a clinical trial. Endoscopic gross-total reresection of the
remaining nasal septum, anterior skull base, and spheno-
clival junction was performed due to a lack of treatment
response which was well-tolerated without complications.
The patient developed metastases to the brain requiring
craniotomy for resection followed by Gamma Knife stereo-
tactic radiosurgery. He continued on immunotherapy but
succumbed 16 months after diagnosis while on hospice
care.

Case 3
The patient is an 85-year-old female who presented with
worsening nasal congestion and bloody postnasal drip. She
was found to have a nasal mass originating from the left
posterior nasal septum and an adrenal metastasis consistent
with stage-IV SNMM (►Fig. 1). The patient was started on
pembrolizumab 2mg/kg at every 3 weeks but demonstrated
disease progression at both the primary (►Fig. 2, left) and
distant sites after 3 months of treatment. The patient then
underwent endoscopic resection (►Fig. 2, right) with gross-
total resection of disease. Postoperatively, the patient did well
and was largely asymptomatic. This was followed by adjuvant
radiotherapy at the primary site (4,500 cGy in 18 fractions) and
stereotactic body radiation therapy (1,200 cGy in two fractions)
to the adrenal metastasis. No further treatment has been given
to date. The patient is currently doing well without evidence of
active disease 14 months after diagnosis. Recent positron
emission tomography (PET) imaging demonstrated stable
fludeoxyglucose (FDG) avidity of the adrenal mass and no local
disease (►Fig. 3).

Case 4
Thepatient is a70-year-old femalewhounderwentendoscopic
sinus surgery at an outside institution and was found to have

Fig. 1 Intraoperative images demonstrating melanoma involving the left posterior nasal septum (left) with extension into the nasopharynx on
the contralateral side (right).
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stage-IV SNMMoriginating from the right inferior turbinate, as
well as multiple metastases, to the right femoral head, lung
pleura, peritoneum, and subcutaneous soft tissues of the leg
and flank. She underwent near-total resection of the mass,
followed by ipilimumab 3mg/kg for her distant disease.
Immunotherapy initially demonstrated a partial response at
the primary and distant sites but was transitioned to pem-
brolizumab 2mg/kg at every 3 weeks after three doses of
ipilimumab due to autoimmune toxicity, with later addition
of dabrafenib and trametinib. However, local disease pro-
gressed in the right maxillary sinus, so endoscopic reresec-
tion was performed in which gross-total resection was
achieved. She was then treated with adjuvant radiotherapy
with5,100 cGy in17 fractions to the primary site and3,000 cGy
in 10 fractions to each distant site in the lower extremities and
spine. The patient continued on immunotherapy, including
regimens of pembrolizumab, dabrafenib, trametinib, and
ipilimumab but had progression of distant metastases in
the extremities, subcutaneous soft tissues, and spine. She
succumbed to disease 37 months after diagnosis.

In all cases, patients were treated with a combination of
surgical resection of the primary lesion and targeted
immunotherapy (►Table 2). Three patients were initially
treated with surgery at the primary site followed by
immunotherapy for distant metastases. Response to immu-
notherapy at the sites of metastatic disease was seen in
three patients; however, all four patients developed disease
progression or recurrence at the primary site following
initiation of immunotherapy for which they underwent
surgical resection. Gross-total resection was achieved in
three patients. Following treatment with both surgery and
immunotherapy, three patients maintained locoregional
control. None of the patients developed intraoperative or
postoperative cerebrospinal fluid (CSF) leak. Following
surgical resection performed after initiation of immuno-
therapy, only one patient developed recurrence at the
primary site. One patient remains in follow-up without
evidence of disease 20 months after initial diagnosis; three
succumbed to the disease at 135, 16, and 37 months after
initial diagnosis.

Fig. 2 Preoperative T1-weighted post-contrast MRI images demonstrating a large polypoid mass originating from the left posterior nasal cavity
protruding into the nasopharynx and filling the right choana (left). Postoperative scans with expected postsurgical changes but no evidence of
disease (right). MRI, magnetic resonance imaging.

Fig. 3 Fused PET/CT images demonstrating stability of adrenal metastasis before (left) and after (right) treatment with immunotherapy. CT,
computed tomography; PET, positron emission tomography.
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Discussion

Sinonasal mucosal melanoma is a rare entity associated with
extremely poor prognosis.12 It accounts for less than 4% of
melanomas of the head and neck and less than 1% of all
melanomas.13 The most common presenting symptoms
include epistaxis and nasal obstruction.14 A review of the
literature demonstrated an approximate 5-year overall survival
of 25 to 40%.2,3,15–18 Its poor prognosis is often attributed to its
late stage of presentation and aggressive tumor biology.19 The
most common cause of treatment failure for SNMM is distant
metastases (35%), followed by local (18%) and regional (11%)
recurrence.16 Whenever feasible, surgical excision, whether
open or endoscopic (or a combined approach), is the standard
treatment for SNMM.20,21 Adjuvant radiotherapy is often
given, which has been suggested to improve locoregional
control,22 thoughhasnotbeendemonstrated to improveoverall
survival.4,23 The addition of postoperative chemotherapy has
similarly not been shown to improve overall survival and
is typically reserved for patients with metastatic disease. How-
ever, multimodality therapy has been demonstrated in several
studies to improve overall survival.4,18

Limited data exists on the effect of immunotherapy for
SNMM, partly due to the relatively low prevalence of SNMM
and the recent introduction of immunotherapy agents. Ipili-
mumab, nivolumab, and pembrolizumab are currently FDA-
approved for treatment ofmelanoma, though the vast majority
of data on these immunotherapies is limited to cutaneous
melanomas. Ipilimumab is an anti-CTLA4 antibody that
increases cytotoxic T-cell activity, while nivolumab and pem-
brolizumab are anti-PD-1 antibodies that allow bypassing of
immune checkpoints.14 A retrospective analysis of 12 patients
treated with ipilimumab with locally advanced or metastatic
SNMM demonstrated a partial response in one patient and
stableor progressivedisease in the remaining11.24 In a series of
71 patients with mucosal melanoma, of which 15 were sino-
nasal, treatmentwith ipilimumab led toanoverall response rate
of 12% in all patients.25 An analysis of patients with mucosal
melanomas demonstrated improved overall response rate and
progression-free survival in patients receiving combined anti-
CTLA4 and anti-PD-1 therapy compared with either treatment

alone; however, the primary site was not included in this
analysis.26

While these newer therapies may play a complementary
role for patients with metastatic disease, our results suggest
that local controlwith surgical resection remains critical in the
treatment strategy for SNMM. In this study, we describe four
cases of SNMM treated with a combination of surgery and
targeted immunotherapy. It is widely accepted that surgical
resection is the mainstay of treatment for SNMM and may
confer a survival advantage.7,27 Large national cancer database
analyses investigating sinonasal malignancies as awhole have
suggested that adequate local control improvesoverall survival
which was seen in patients with surgically accessible tumors
or negative surgical margins.12,16,28 Prior studies have dem-
onstrated that failure to achieve local control for SNMM may
increase the risk of distant metastasis and death.29,30 With
recent FDA approval and increasing use of several targeted
immunotherapy agents for metastatic melanoma, treatment
paradigms for sinonasal mucosal melanoma have begun to
shift, with several clinical trials investigating their effective-
ness in this diseaseentity. This is thefirst study in the literature
to specifically examine the role of targeted immunotherapy in
SNMM, giving attention to local and distant response to
treatment.

In this series, no postoperative complications occurred; in
particular, none of our patients developed postoperative CSF
leak. Three of the four patients underwent multiple resections
for recurrentdisease at theprimary site, all ofwhichwerewell-
tolerated and uncomplicated. Resection of sinonasal masses
has also been demonstrated to improve quality of life in
multiple domains.31,32 This also held true for patients with
sinonasal malignancies.33,34 Other studies have demonstrated
similar improvements in symptoms reduction following surgi-
cal resection for SNMM regardless of approach, though endo-
scopic surgery was associated with lower morbidity and
comparable disease control.27,35 This low-complication rate
may be due in part to a more conservative approach to highly
invasive disease at the skull base. The impact of near-total
versus gross-total resection did not seem to impact the rate of
local recurrence in our series, though others have suggested
improved survival in patients with negative surgical margins.

Table 2 Outcomes following treatment of SNMM with systemic immunotherapy and surgical resection at the primary site

Pt. Initial treatment Response to immunotherapy Resection after
immunotherapy

Recurrence
after immunotherapy
and surgery

Survival
(mo)Primary site Distant sites

1 Surgery Progression Response (hepatic) Subtotal Distant 135

2 Surgery Progression Progression
(pulmonary, intracranial,
and hepatic)

Gross total Local, distant 16

3 Immunotherapy Progression Stability (adrenal) Gross total None 20a

4 Surgery Progression Response
(osseous, soft tissue,
and pulmonary)

Gross total Distant 37

Abbreviations: Pt, patient; SNMM, sinonasal mucosal melanoma.
aSurvival to date.
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The disease’s high propensity for recurrence at the primary
site despite systemic therapy, which occurred in all four
patients, may indicate that targeted immunotherapy alone
may not be sufficient to treat disease at the primary site.
Among patients who demonstrated a response to immuno-
therapy, only a brief partial response was seen at the primary
site and was always followed by primary site progression or
recurrence. This is thefirst paper in the literature to investigate
the outcomes of patients with SNMM treated with both
surgery at the primary site and targeted immmunotherapy.
Wonet al investigated outcomes after treatment of SNMMand
found that postoperative systemic therapy, which included
both targeted and nontargeted immunotherapies, did not
affect the rate of local recurrence.17 A recent review of the
National Cancer Database on patients with SNMM suggested
that immunotherapywasassociatedwith improvedsurvival in
patients with metastatic disease.28 Our work is the first to
suggest that, more specifically, targeted immunotherapy
may show limited effectiveness in managing disease at the
primary site. This case series suggests that, though immuno-
therapy may demonstrate some efficacy in managing distant
disease, surgery may still be the more effective means of
treatment for the primary site comparedwith systemic thera-
pies. Due to the rarity of this disease entity, additional data are
needed to establish a treatment regimenwith proven survival
benefit over other modalities. From our experience, disease in
the sinonasal cavity that did not exhibit a durable response to
targeted immunotherapy and required surgical resection for
local control. Future analyses of immunotherapy in this rare
disease process would benefit from comparison with patient
cohorts that have not received surgical treatment. Because of
the limited size of this series, further studies are required to
evaluate the impact of targeted immunotherapy and surgery
on disease-free and overall survival.

Conclusion

Sinonasalmucosalmelanoma is a rare aggressivemalignancy
with a high propensity for both local recurrence and distant
metastasis. Surgical resection has long been the mainstay of
treatment of the primary site, but novel targeted immuno-
therapies have started to change the landscape of melanoma
treatment, especially in patients with metastatic disease.
Here, we present a case series of four patients with SNMM
treated with surgery and immunotherapy. All patients toler-
ated surgical resection and reresection well without com-
plications, with improvement in preoperative symptoms of
nasal obstruction, and epistaxis postoperatively. After re-
ceiving targeted immunotherapy, all patients developed
disease progression or recurrence at the primary site, re-
gardless of whether they demonstrated partial transient
response at distant sites. These results may suggest that in
the sinonasal cavity, systemic immunotherapy may have
limited value at the primary site in maintaining local disease
control. Surgical resection should remain as the treatment of
choice for managing local disease and be considered for
curative or palliative intent even in patients receiving thera-
py for regional or distant metastases.
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