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Abstract

Obijectives: To analyze the treatment outcomes and prognostic factors of mucosal
melanoma of the head and neck (MMHN) from a single institution.

Methods: From December 1989 to November 2018, 190 patients diagnosed with
MMHN were included. Survival analysis was performed using the Kaplan-Meier
method for univariate analysis with a log-rank test for significance and Cox regres-
sion for multivariate analysis.

Results: With a median follow-up time of 43.5 months, 126 (68.5%) patients died.
The median DSS was 35 months. The 3- and 5-year disease-specific survival (DSS)
rates were 48.1% and 33.7%, respectively. The median overall survival (OS) was
34 months. The 3- and 5-year OS rates were 47.0% and 32.9%, respectively. In uni-
variate analysis, the T3 stage, received surgery, RO resection, and combined therapy
(surgery-+biotherapy/biochemotherapy) were significantly associated with better sur-
vival. Multivariable Cox regression analysis revealed that the T4 stage (HR = 1.692;
95% Cl, 1.175-2.438; p = .005) and the N1 stage (HR = 1.600; 95% CI, 1.023-
2.504; p = .039) were strong prognostic factors for poor survival, and that combined
therapy (surgery-+biotherapy/biochemotherapy) was a strong prognostic factor for
better survival outcome (HR = 0.563; 95% Cl, 0.354-0.896; p = .015).

Conclusion: The prognosis of MMHN remains poor. Systemic treatment is warranted to

reduce MMHN progression. Surgery combined with biotherapy may improve survival.
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1 | INTRODUCTION
Mucosal melanoma (MM) is an aggressive rare malignancy arising from
melanocytes in mucosal tissues lining the respiratory, gastrointestinal,

and urogenital tracts. In Asia, it is the second most common subtype
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of MM, comprising 22%-25% of all melanomas.> Anatomically, the
head and neck region is the most common area.?

MM is an aggressive malignancy with a very poor prognosis, with
a 5-year overall survival rate of less than 30%.%7¢ High frequencies of
relapse and distant metastases are responsible for the low survival
probability.? Although MMs are distinctive from chronic ultraviolet
exposure-associated cutaneous melanomas with regard to their
aggressive biological behavior and unpredictable clinical course, they
are currently treated in the same way.”® Effective treatment modali-
ties other than surgical resection remain unclear. Radiotherapy is
shown to have a role in local control but does not improve overall sur-
vival. The treatment response of immune checkpoint inhibitors (ICls)
in MM is not as satisfactory as in cutaneous melanoma and the prog-
nosis of patients with MM has not improved that much.> Moreover,
understanding of this rare entity is still limited as data are scarce con-
cerning treatment outcomes, and most of the published researches
are small sample series of studies, often accompanied by low statisti-
cal testing power and conclusions that cannot be universally accepted,
thus, optimal treatment regime remains undefined.

We have previously reported treatment outcomes for oral and
paranasal MMs separately.”1° Here, we report an updated result with

a large sample size from our institution.

2 | MATERIALS AND METHODS

21 | Datacollection
One hundred and ninety patients with nonmetastatic MMHN who
were treated at Sun Yat-sen University Cancer Center from December
1989 to November 2018 were included in this study. All specimens
were reviewed by two pathologists including at least one expert
pathologist in our center to confirm the diagnosis. TNM stage was
modified based on American Joint Committee on Cancer (AJCC) stag-
ing system criteria (8th edition) for MMHN. When surgery was not
available, the stage was assessed based on radiological examinations,
including CT/MRI, and in a few cases, ultrasound examination as an
alternative.

This study was approved by the Institutional Review Board of our
institution (No. B2022-681-01), and the ethics committee review spe-
cifically waived the need for informed consent.

2.2 | Treatment details

Most patients appeared to be treated with a combination of two or

more treatment modalities, of which there were four main types: sur-

gery, radiation, chemotherapy, and biological therapy (biotherapy).
Surgical resection of the primary tumor was performed in

160 patients, and concurrent neck dissection was performed in

26 patients. Of the 160 patients, 96 underwent RO resection.
Fifty-three patients received radiation therapy. Conventional shunt

in 48 cases, low shunt in 5 cases. One patient received a reduced

radiation dose (32 Gy) and the other received standard radiation doses
(50-78 Gy). The median radiation dose was 60 Gy (range 32-78 Gy).

Seventy-seven patients received dacarbazine-based chemother-
apy, including 59 patients who received surgery. The main regimes
were: 23 cases of dacarbazine alone; 4 cases of dacarbazine combined
with vindesine; 3 cases of dacarbazine combined with paclitaxel;
1 case of combined dacarbazine and carmustine; 8 cases of dacarba-
zine combined with cisplatin; 18 cases of combined with dacarbazine,
cisplatin, and vindesine; combined application of dacarbazine, cis-
platin, and paclitaxel in 7 cases; 11 cases of application of dacarbazine,
cisplatin, and Me-CCNU; 2 cases of application of dacarbazine, cyclo-
phosphamide, and vincristine; the median duration of chemotherapy
was three treatment cycles, ranging from 1 to 5 treatment cycles.

Between 2000 and 2014, 45 patients received biotherapy as an
important part of systemic therapy. Of these patients, 38 patients
received biotherapy combined with surgery, and the remaining 7 inop-
erable patients received biotherapy as part of palliative care. In the
combined treatment regime, biotherapy was given within 3 months
after surgery. Treatment consisted of seven times subcutaneous injec-
tions of IFN-a-2b (3 million units) in 31 cases, 10 times subcutaneous
injections of IL-2 (3 million units) in 12 cases, and cytokine-induced
killer (CIK) therapy in 7 cases.

Eight patients refused treatment due to advanced inoperability.

2.3 | Follow-up and statistical analysis
Follow-up was performed through outpatient interviews, face-to-face
communication, or telephone. The last follow-up time was January 2020.
Surveillance was conducted through CT/MRI and ultrasound every
3 months for the first 2 years, every 6 months for years 3-5, then once
every year. Positron emission tomography and bone scintigraphy were
performed when tumor recurrence or metastasis was suspected. Disease-
specific survival (DSS) was calculated from the date of diagnosis to the
date of death from tumor progression. Patients last known to be alive
were censored at the time of last contact. Patients who died from another
cause were censored at the time of death. Overall survival (OS) was calcu-
lated from the date of diagnosis to the date of death due to any causes.
Statistical significance was conducted using the student's t-test,
Fisher's exact test, Mann-Whitney U test, and chi-squared test. Sur-
vival analysis was performed using the Kaplan-Meier method for uni-
variate analysis with a log-rank test for significance and Cox
regression for multivariate analysis. All tests were two-sided. A
p value <.05 was considered statistically significant. All data were ana-
lyzed using SPSS 26 software (SPSS, Chicago, IL).

3 | RESULTS

3.1 | Patients and tumor characteristics

In total, 190 patients were included in this study. All were ethnic Han

Chinese. The patient and tumor characteristics were shown in Table 1.
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TABLE 1 Patients and tumor characteristics.
Variable All patients N (%) SMM N (%) NMM N (%) OMM N (%) p Value
Sex 0.918
Male 109 (57.7) 16 (55.2) 75 (58.1) 34 (56.7)
Female 80 (42.3) 13(44.8) 54 (41.9) 26 (43.3)
Age (year) 58 (7-82) 60 (7-76) 59 (26-82) 55.5(27-78) 0.079
Cigarette smoking 46 (24.3) 7 (24.1) 33(25.6) 13(21.7) 0.824
Tumor site
Nasal cavity 100 (52.6)
Paranasal sinus 29 (15.3)
Oral cavity 60 (31.6)
Other sites 1(0.5)
T stage 0.002
T3 87 (46.0) 5(17.2) 49 (49.0) 33 (55.0)
T4 102 (54.0) 24 (82.8) 51(51.0) 27 (45.0)
T4a 77 (40.5)
N stage <0.001
NO 152 (80.4) 28 (96.6) 93(93.0) 31(51.7)
N1 37 (19.6) 1(3.4) 87 (7.0) 29 (48.3)
Surgery 0.268
Yes 159 (84.1) 24 (82.8) 88 (88.0) 47 (78.3)
No 30 (15.9) 5(17.2) 12 (12.0) 13 (21.7)
Resection status 0.002
RO 95 (60.1) 8(33.3) 49 (56.3) 38(80.9)
R1/R2 58 (36.7) 15 (62.5) 35(40.2) 8(17.0)
Unknown 5(3.2) 1(4.2) 3(3.4) 1(2.1)
Radiotherapy 0.198
Yes 53(28.0) 8(27.6) 33(33.0) 12 (20.0)
No 136 (72.0) 21(72.4) 67 (67.0) 48 (80.0)
Chemotherapy 0.480
Yes 77 (40.7) 10 (34.5) 39(39.0) 28 (46.7)
No 112 (59.3) 19 (65.5) 61(61.0) 32(53.3)
Biotherapy 0.206
Yes 44 (23.0) 4(13.8) 22 (22.0) 18 (30.0)
No 145 (77.0) 25(86.2) 78 (78.0) 42 (70.0)
Treatment regime 0.153
Surgery-+bio/biochemo 38 (20.0) 3(10.3) 18 (18.0) 16 (26.7)
Other therapy 152 (80.0) 26 (89.7) 82(82.0) 44 (73.3)

Abbreviations: bio, biotherapy; biochemo, biochemotherapy; NMM, mucosal melanoma of the nasal cavity; OMM, oral mucosal melanoma; SMM, mucosal

melanoma of the paranasal sinus.

There was a slight male predominance in terms of gender compo-
sition, with a male-to-female ratio of 1.4:1. The median age at diagno-
sis was 58 years (range: 7-82 years). HNMMs mainly consisted of
MMs from four sites: MMs in the nasal cavity (NMMs, n = 100,
52.6%), MMs in the paranasal sinus (SMMs, n = 29, 15.3%), MMs in
the oral cavity (OMMs, n = 60, 31.6%), and MMs in the oropharynx
(n =1, 0.5%). The median age of patients with OMMs was younger
than the age of patients with NMMs (p = .032). Patients with MMs of
the paranasal sinus (SMMs) were associated with a more advanced T

stage, while OMMs were associated with a more advanced N stage.
Concerning differences in surgical margins, OMMs were associated
with a higher RO resection rate (51.4%).

3.2 | Survival outcomes and prognostic analysis

Six patients who were lost after the first visit were excluded from the

survival analysis. The median follow-up time was 43.5 months (range:
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TABLE 2 Univariate analysis of

factors predictive of disease-specific

survival. Sex
Male

Variable

Female

Age

Cigarette smoking
Yes

No

Primary tumor site
Nasal cavity
Paranasal sinus
Oral cavity

T stage

T3

T4

N stage

NO

N1

Surgery

No

Yes

Radiotherapy

No

Yes

Resection status
RO

R1/R2
Chemotherapy
No

Yes

Biotherapy

No

Yes

Treatment regime
Surgery+bio/biochemo
Other therapy

Abbreviation: bio, biotherapy;

cavity and paranasal sinus.

3-290 months). By the time of the last follow-up, 126 (68.5%) patients
died, including one who died of severe postoperative bleeding and five
died without evidence of tumor progression. Of the remaining
120 patients who died of tumor progression, 41 (21.6%) died of distant
progression and 79 (41.6%) died of local/locoregional progression. The
median DSS was 35 months. The 3- and 5-year DSS rates were 48.1%,
and 33.7%, respectively. The median OS was 34 months. The 3- and
5-year OS rates were 47.0%, and 32.9%, respectively.

The results of the univariate analyses of prognostic factors
for DSS are shown in Table 2, and the Kaplan-Meier survival

689

3-year DSS (%) 5-year DSS (%) Median DSS (month) p Value
0.298

43.3 32.0 32

55.0 36.1 44
0.954

47.5 29.2 35

48.5 35.6 34
0.851

48.4 33.1 35

45.0 354 29

49.2 34.0 35
0.003

59.2 41.8 48

37.7 26.1 29
0.067

52.9 37.2 38

27.0 18.0 27
0.010

30.0 15.0 28

51.1 36.5 37
0.362

50.6 34.6 37

42.0 32.6 30
<0.001

61.7 445 50

37.4 26.2 28
0.475

48.2 34.4 35

47.9 32.3 34
0.055

421 30.9 31

66.1 43.2 50
0.017

71.5 47.7 50

41.8 30.2 30

biochemo, biochemotherapy; DSS, disease-specific survival; NP, nasal

curves for DSS are presented in Figure 1. T3 stage, received
surgery, RO resection, and combined therapy (surgery-biother-
apy/biochemotherapy) were significantly associated with better
survival.

Based on the univariate analysis results that surgery and bio-
logical therapy tended to improve survival (p <.1), we grouped
patients who received combination therapy including these two
treatments as one group in multivariate analysis, and multivari-
regression analysis revealed that the T4 stage
(HR = 1.692; 95% Cl, 1.175-2.438; p = .005) and the N1 stage

able Cox
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(A) (B) FIGURE. 1 Kaplan-Meier curves of
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(HR = 1.600; 95% Cl, 1.023-2.504; p = .039) were strong prog-
nostic factors for poor survival, and combined therapy (surgery
+biotherapy/biochemotherapy) was a strong prognostic factor
for better survival outcome (HR = 0.563; 95% Cl, 0.354-0.896;
p = .015; Table 3).

When excluding eight patients who did not receive any definitive
treatment in multivariable Cox regression analysis, the results revealed
that the T4 stage (HR = 1.621; 95% Cl, 1.116-2.356; p = .011) and
the N1 stage (HR = 1.621;95% Cl, 1.019-2.580; p = .042) were
strong prognostic factors for poor survival, and combined therapy

(surgery-+biotherapy/biochemotherapy) was a strong prognostic

factor for better survival outcome (HR = 0.560; 95% Cl, 0.348-
0.901; p = .017; Table 4).

4

| DISCUSSION

MM of the head and neck is a rare entity with a very poor prognosis.
Few published data were available with no established treatment
guidelines. We retrospectively analyzed treatment outcomes of
190 cases, with a long follow-up time, from a single institution. Nota-
bly, the present study is a large series of MMHN cases to be reported.
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TABLE 3 Multivariate analysis of factors predictive of disease-
specific survival (including eight patients who did not receive any
definitive treatment).

p HR (95%
Variable Value confidence interval)
Age 0.102  1.011(0.998-1.025)
T stage (T4 vs. T3) 0.005 1.692(1.175-2.438)
N stage (N1 vs. NO) 0.039  1.600 (1.023-2.504)
Treatment regime (Surgery-+-bio/ 0.015 0.563 (0.354-0.896)

biochemo vs. other therapy)

Abbreviations: bio, biotherapy; biochemo, biochemotherapy; HR, hazard
ratio.

TABLE 4 Multivariate analysis of factors predictive of disease-
specific survival (excluding eight patients who did not receive any
definitive treatment).

HR (95%
p Confidence
Variable Value interval)
Age 0.203  1.009 (0.995-1.022)
T stage (T4 vs. T3) 0.011 1.621(1.116-2.356)
N stage (N1 vs. NO) 0.042 1.621(1.019-2.580)
Treatment regime (Surgery--bio/ 0.017 0.560 (0.348-0.901)

biochemo vs. other therapy)

Abbreviations: bio, biotherapy; biochemo, biochemotherapy; HR, hazard
ratio.

Our data showed that surgical resection with a negative re-
section margin, combined with biotherapy contributed to better sur-
vival outcomes.

Patients with MMs are often asymptomatic in their early stages
and are usually diagnosed late. Generally, OMMs often have nodular
or macular appearances and present as hyperpigmented lesions. Their
anatomical position offers greater accessibility for inspection.!
Therefore, OMMs can be diagnosed earlier. In the present study,
OMMs were detected at earlier ages compared with NMMs. In addi-
tion, the anatomical surgical constraints and multifocal growth pattern
significantly limit the ability for wide negative margins and must be
heavily weighed on the patient's quality of life.” In the present study,
we observed that in SMMs, the RO resection rate (51.4%) was
relatively low.

In recent years, the survival rate of HNMMs has significantly
improved compared with the data we reported before, and the survival
gains are more pronounced in OMMs. The 3- and 5-year OS of OMMs
were 49.2% and 34.0% in this study, while the 3- and 5-year OS rates
were 35.0% and 20.7% in our previous study.”*° These improvements
are mainly due to the early detection and diagnosis of MMs, and the
improvement of treatment techniques in recent years.*?> More patients
received complete tumor resections due to the advances in free flap
reconstruction in recent years. More patients received effective combi-
nation treatments, including surgery and biotherapy, which improved

survival rates. The surgical outcome in this study is worse than that in

the multicentric REFCOR cohort,*® with a 5-year survival rate of 36.5%
versus 49.4% in the surgery/MO group. The local, regional, and distant
recurrence rates in the REFCOR cohort are 16.9%, 12.6%, and 57.7%,
respectively. We observed that patients in the present study were
more likely to have advanced disease. The proportion of patients with
T4 stage (54.0%) and N1 stage (19.6%) seemed to be higher than previ-
ously reported,’® and patients in this study had a high proportion of
local and regional failure. The 5-year DSS rate in this study is compara-
ble with that in the SEER cohort,®* while a little better than The
National Cancer Data Base cohort,'® in which the median survival is
29.3 months, and the 5-year survival is 27.4%.

In the present study, the proportion of patients with treatment
failure (63.2%) was very high. Consistent with previous studies, we
did not find a survival benefit from radiotherapy.® Our results indi-
cated that surgery combined with biotherapy or biochemotherapy
correlated with better survival. Biotherapy has been shown to
improve patient outcomes in several studies. Interferon has been
shown to significantly improve both disease-free survival and overall
survival in patients with cutaneous melanomas despite the significant
toxicity that leads to poor patient compliance with therapy and is
recommended for the adjuvant treatment of cutaneous melanomas
on type 1 evidence as an individualized option.'* In the Phase Il Ran-
domized Trial, Bin Lian et al reported that both temozolomide-based
chemotherapy and high-dose IFN-a-2b were effective and safe adju-
vant therapies for resected MM. Significant improvements in RFS and
OS have been observed in the high-dose IFN-a-2b group and the
temozolomide plus cisplatin group.*> However, further validation of
this efficacy from high-quality data, such as prospective randomized
controlled phase Ill trials, is lacking.

It seems that the excellent treatment effect of ICls yielded in CM
may be unlikely to occur in MM, given that MM has been reported to
show a lower mutation burden and poor lymphocyte infiltration.8¢
The low mutation burden, which results in the poor generation of a
tumor neoantigen, may be involved in the poor proliferation of tumor-
specific T cells in MM.2 The significantly lower number of CD8+ TIL
may be associated with the poorer response to ICls, as the anti-PD-1
antibody is reported to be dependent on CD8+ T cells to exert antitu-
mor immunity in vivo.r” ICIs did not perform well in MMs. The
response rate (RR) of single-agent anti-PD1 therapy is around 25%,
and the progression-free survival (PFS) is 3-6 months. The RR of com-
bined immunotherapy is around 37% and the PFS is around
6 months.?®21 It is noteworthy that the RR of ICls in Chinese popula-
tions is lower, and the influence of race on the treatment effect of ICls
is still unclear.?>?® Therefore, the efficacy of ICls treatment in MMs
needs further validation.

Our study has some limitations. It was a retrospective study of a
single institutional data across a long time interval. Second, we did not
perform further analysis of factors correlated with relapse or metasta-
sis as the exact timing of relapse and metastasis is uncertain in some
patients. Nonetheless, the present report with 190 cases of MMHN
was one of the largest sample series studies from a single institution
and we believed the results still provided valuable information from

existing data.



Laryngoscope

CHEN ET AL

5 | CONCLUSION

The prognosis of MMHN remains poor. Systemic treatment is war-
ranted to reduce MMHN progression. Combined surgery with
biotherapy may improve survival.

CONFLICT OF INTEREST STATEMENT

The authors declare no conflict of interest.

ORCID
Ming Song "> https://orcid.org/0000-0001-7495-5895
Wen-Kuan Chen " https://orcid.org/0000-0002-6825-3640

REFERENCES

1. Chi Z, Li S, Sheng X, et al. Clinical presentation, histology, and progno-
ses of malignant melanoma in ethnic Chinese: a study of 522 consecu-
tive cases. BMC Cancer. 2011;11:85.

2. Lian B, Cui CL, Zhou L, et al. The natural history and patterns of
metastases from mucosal melanoma: an analysis of 706 prospec-
tively-followed patients. Ann Oncol. 2017;28:868-873.

3. van Zeijl MCT, Boer FL, van Poelgeest MIE, et al. Survival outcomes
of patients with advanced mucosal melanoma diagnosed from 2013
to 2017 in The Netherlands—a nationwide population-based study.
Eur J Cancer. 2020;137:127-135.

4. Altieri L, Eguchi M, Peng DH, Cockburn M. Predictors of mucosal mel-
anoma survival in a population-based setting. J Am Acad Dermatol.
2019;81:136-142.

5. Konuthula N, Khan MN, Parasher A, et al. The presentation and out-
comes of mucosal melanoma in 695 patients. Int Forum Allergy Rhinol.
2017;7:99-105.

6. Cui C, Lian B, Zhou L, et al. Multifactorial analysis of prognostic fac-
tors and survival rates among 706 mucosal melanoma patients. Ann
Surg Oncol. 2018;25:2184-2192.

7. Nassar KW, Tan AC. The mutational landscape of mucosal melanoma.
Semin Cancer Biol. 2020;61:139-148.

8. Hayward NK, Wilmott JS, Waddell N, et al. Whole-genome land-
scapes of major melanoma subtypes. Nature. 2017;545:175-180.

9. Sun CZ, Chen YF, Jiang YE, Hu ZD, Yang AK, Song M. Treat-
ment and prognosis of oral mucosal melanoma. Oral Oncol.
2012;48:647-652.

10. Sun CZ, Li QL, Hu ZD, lJiang YE, Song M, Yang AK. Treatment and
prognosis in sinonasal mucosal melanoma: a retrospective analysis of
65 patients from a single cancer center. Head Neck. 2014;36:
675-681.

11. Ascierto PA, Accorona R, Botti G, et al. Mucosal melanoma of the
head and neck. Crit Rev Oncol Hematol. 2017;112:136-152.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Chinn SB, Myers JN. Oral cavity carcinoma: current management,
controversies, and future directions. J Clin Oncol. 2015;33:3269-
3276.

Li W, Yu Y, Wang H, Yan A, Jiang X. Evaluation of the prognostic
impact of postoperative adjuvant radiotherapy on head and neck
mucosal melanoma: a meta-analysis. BMC Cancer. 2015;15:758.

Ives NJ, Suciu S, Eggermont AMM, et al. Adjuvant interferon-alpha
for the treatment of high-risk melanoma: an individual patient data
meta-analysis. Eur J Cancer. 2017;82:171-183.

Lian B, Si L, Cui C, et al. Phase Il randomized trial comparing high-
dose IFN-alpha2b with temozolomide plus cisplatin as systemic adju-
vant therapy for resected mucosal melanoma. Clin Cancer Res. 2013;
19:4488-4498.

Nakamura Y, Zhenjie Z, Oya K, et al. Poor lymphocyte infiltration
to primary tumors in acral lentiginous melanoma and mucosal mel-
anoma compared to cutaneous melanoma. Front Oncol. 2020;10:
524700.

Gao CE, Zhang M, Song Q, Dong J. PD-1 inhibitors dependent CD8
(+) T cells inhibit mouse colon cancer cell metastasis. Onco Targets
Ther. 2019;12:6961-6971.

Hamid O, Robert C, Ribas A, et al. Antitumour activity of pembrolizu-
mab in advanced mucosal melanoma: a post-hoc analysis of
KEYNOTE-001, 002, 006. Br J Cancer. 2018;119:670-674.

D'Angelo SP, Larkin J, Sosman JA, et al. Efficacy and safety of nivolu-
mab alone or in combination with ipilimumab in patients with mucosal
melanoma: a pooled analysis. J Clin Oncol. 2017;35:226-235.

Umeda Y, Yoshikawa S, Kiniwa Y, et al. Real-world efficacy of anti-
PD-1 antibody or combined anti-PD-1 plus anti-CTLA-4 antibodies,
with or without radiotherapy, in advanced mucosal melanoma patients:
a retrospective, multicenter study. Eur J Cancer. 2021;157:361-372.
Mignard C, Deschamps Huvier A, Gillibert A, et al. Efficacy of immu-
notherapy in patients with metastatic mucosal or uveal melanoma.
J Oncol. 2018;2018:1908065.

Tang B, Chi Z, Chen Y, et al. Safety, efficacy, and biomarker analysis
of toripalimab in previously treated advanced melanoma: results of
the POLARIS-01 multicenter phase |l trial. Clin Cancer Res. 2020;26:
4250-4259.

Si L, Zhang X, Shu Y, et al. A phase Ib study of pembrolizumab as
second-line therapy for Chinese patients with advanced or metastatic
melanoma (KEYNOTE-151). Transl Oncol. 2019;12:828-835.

How to cite this article: Chen S-W, Li M-H, Liu J-L, et al.
Treatment outcomes of mucosal melanoma of the head and
neck: Analysis of 190 cases from a single institution.
Laryngoscope Investigative Otolaryngology. 2023;8(3):686-692.
doi:10.1002/1i02.1072


https://orcid.org/0000-0001-7495-5895
https://orcid.org/0000-0001-7495-5895
https://orcid.org/0000-0002-6825-3640
https://orcid.org/0000-0002-6825-3640
info:doi/10.1002/lio2.1072

	Treatment outcomes of mucosal melanoma of the head and neck: Analysis of 190 cases from a single institution
	1  INTRODUCTION
	2  MATERIALS AND METHODS
	2.1  Data collection
	2.2  Treatment details
	2.3  Follow-up and statistical analysis

	3  RESULTS
	3.1  Patients and tumor characteristics
	3.2  Survival outcomes and prognostic analysis

	4  DISCUSSION
	5  CONCLUSION
	CONFLICT OF INTEREST STATEMENT
	REFERENCES


