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Objectives/Hypothesis: Tumor-infiltrating lymphocytes (TILs) predict better outcome in several types of cancers.
However, the prognostic value of TILs in sinonasal mucosal melanoma (SNMM) is uncertain. Here, we investigated whether
TILs can be used as a prognostic indicator for survival in SNMM.

Study Design: Retrospective cohort study.
Methods: Patient history and histologic specimens from 27 patients with primary SNMM were retrospectively analyzed.

TIL grade was determined and associations between TILs and AJCC tumor stage, overall survival, and recurrence-free survival
were analyzed.

Results: Patients with TILs in the primary tumor classified as brisk or non-brisk survived significantly longer than
patients with SNMMs lacking lymphocyte infiltrates. Brisk TILs were associated with the lower T3 stage and increased
recurrence-free and 5-year survival.

Conclusion: Our results indicate that TIL density is a strong prognostic factor for better survival in SNMM. Prospective stud-
ies with larger case numbers are warranted to determine whether TILs should be included in future AJCC staging guidelines.
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INTRODUCTION
Tumor-infiltrating lymphocytes (TILs) reflect the

local antitumor immune response. The degree of lympho-
cyte infiltration is used as a histopathological prognostic
marker in various tumor entities.1,2 Two recent meta-
analyses published in 2019 and 2020 confirmed the
prognostic significance of TILs in cutaneous malignant
melanoma (CM) and suggested to routinely include the
TIL grade in the histopathologic assessment.3,4

In a rare but aggressive type of malignant mela-
noma, the sinonasal mucosal melanoma (SNMM), the
significance of the TIL grade as a prognostic factor has
not yet been investigated. SNMM differs from primary
CM in its genetic, epidemiologic, and pathophysiological

characteristics.5–7 A frequently delayed diagnosis, the
aggressive local and often multilocular growth, and a
high risk for lymphogenic and hematogenic metastasis
contribute to the markedly poor prognosis. Reported
5-year survival rates range between 0% and 45%.8–10

Due to the rarity of the disease, small case series and
case reports predominate in the literature. To date, little is
known about the risk factors, pathogenesis, and prognostic
factors of SNMM.11 There is also a lack of histopathologic
assessment standards and established, evidence-based
therapeutic guidelines.11–14 The selection of the appropri-
ate therapeutic and follow-up strategy is a major challenge,
especially in view of the usually fatal course of the disease.
The identification of reliable prognostic factors could signif-
icantly facilitate individual treatment planning. In our
study, we investigated whether the TIL grade could serve
as a prognostic indicator for recurrence-free and overall
survival in patients diagnosed with SNMM.

MATERIALS AND METHODS
The retrospective analysis of anonymized patient records

was approved by the medical ethics committee of Ludwig
Maximilian University (LMU) and the department’s data protec-
tion official. The study was conducted in accordance with the
Declaration of Helsinki.

Patients
The study group consisted of 27 patients who underwent

surgery for sinonasal melanoma at the Department of Otorhino-
laryngology, Head and Neck Surgery (LMU Munich) between
2002 and 2015. Staging was performed according to the
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TNM/AJCC classification for upper aerodigestive tract mucosal
melanomas and retrospectively adjusted for cases prior to
2016.15 Surgery was performed with curative intent. Patients
with extensive malignant infiltration of vital structures as the
brain, the skull base, carotid artery, or prevertebral space were
excluded. Other exclusion criteria included malignant melano-
mas at other sites, distant metastases at the time of initial
diagnosis, and a history of chemotherapy or immunotherapy due
to other malignant diseases.

All patients received adjuvant radiotherapy at varying
doses after surgery. Chemotherapy or immunotherapy was
administered inconsistently during the further course of the
disease.

Tumor-Infiltrating Lymphocyte Scoring
TILs were scored according to the grading system described

by Clark et al.,16 which is routinely used to classify lymphocyte
infiltration in malignant melanoma of the skin. Accordingly,
TILs were defined as lymphocytes that were in direct contact
with melanoma cells and located intratumorally. Noninfiltrating
or peritumoral lymphocytes were not counted as TILs. Based
on their number and intratumoral distribution, three TIL
grades were defined: If no tumor-infiltrating lymphocytes were
present, TILs were classified as “absent.” A “brisk” TIL grade
corresponds to lymphocytes infiltrating the whole tumor base or
diffusely infiltrating the entire tumor substance. All other
intratumoral distribution patterns of TILs (multifocal, segmen-
tal, isolated) were defined as “non-brisk.” Perivascular lympho-
cytes were not considered as TILs.17 Analysis and classification
of TILs were performed on hematoxylin and eosin (H&E)-
stained sections of formalin-fixed paraffin-embedded (FFPE) tis-
sue (Fig. 1).

Staging, resection status after primary surgery, occurrence
of lymph node or distant metastases, recurrence-free survival
time, and overall survival time were documented and analyzed
for association with TIL density.

Statistical Analyses
Statistical analyses were performed with SigmaPlot

12.5 software (Systat Software Inc., San Jose, CA). Overall

survival was defined as the time between primary surgery
and death. Patients who were alive at the end of follow-up
were censored. Recurrence-free survival refers to the time
between primary surgery and relapse. Patients were censored
for recurrence-free survival if metastasis was absent at the
end of follow-up or at the time of death. Survival curves were
constructed using the Kaplan-Meier method and compared by
the log-rank test. Associations between TIL grade and demo-
graphic, clinicopathological, or survival parameters were ana-
lyzed using Student’s t test for continuous and Fisher’s exact
test for categorical variables. P values < .05 were considered
statistically significant.

RESULTS

Demographics and Clinical Characteristics
Demographic and tumor characteristics are shown in

Table I. A total of 27 patients were included in the study.
Tumors were classified as either stage T3, T4a, or T4b.
All patients were operated with curative intent and
received adjuvant radiotherapy. Chemotherapy or immu-
notherapy was given to five (18.5%) patients during the
further course of the disease. During follow up, regional
lymph node metastases were diagnosed in 11.1% and dis-
tant metastases in 40.7% of the patients. Intense lympho-
cyte infiltration (brisk TIL grade) was present in 25.9%
and intermediate infiltration (non-brisk TIL grade) in
40.7% of SNMMs. Infiltrating lymphocytes were absent
in 33.3% SNMMs.

We examined relationships between TIL grade and
demographic parameters or tumor stage, comparing brisk
or non-brisk TIL grade to absent TILs (Table II). There
were no significant relations between age or sex and
TIL grade. Although mucosal melanomas are always
advanced by definition (stage T3 or T4), brisk, but not
non-brisk TIL grade was more likely among tumors of the
lower T3 stage category (P = .01). In fact, brisk TIL grade
was not observed in any of the tumors classified as T4a
or T4b.

Fig. 1. Grades of tumor-infiltrating lymphocytes (TIL). Representative images from sinonasal mucosal melanoma samples with absent (a), non-
brisk (b), and brisk (c) TILs are shown (H&E staining; �20; scale bar 100 μm).
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TIL Grade and Recurrence-Free Survival
Median recurrence-free survival of all patients was

15.7 (range: 1.5–124.8) months. A lower number of tumor-
infiltrating lymphocytes was associated with a shorter

TABLE I.
Demographics and Clinical Characteristics.

Age

Mean (yr) 68

Range (yr) 33–94

No. of Patients %

Sex

Female 12 44.4

Male 15 55.6

Tumor stage

T3 14 51.9

T4a 9 33.3

T4b 4 14.8

Local recurrence 16 59.3

Metastasis

Regional lymph node 3 11.1

Distant 11 40.7

Site of metastasis

Lung 3 11.1

Skin 1 3.7

Brain 1 3.7

Liver 1 3.7

Bone 1 3.7

Multiple sites 4 14.8

TIL grade

Absent 9 33.3

Non-brisk 11 40.7

Brisk 7 25.9

TIL = tumor infiltrating lymphocytes.

TABLE II.
Relationship Between TIL Grade and Demographic or Clinicopathological Parameters.

Compared With Absent TIL Grade

TIL Grade Non-Brisk TILs Brisk TILs

Absent n = 9 Non-Brisk n = 11 Brisk n = 7 OR (95% CI) P OR (95% CI) P

Age at diagnosis .5* .3*

Mean (yr) 72 68 63

Median (yr) 78 70 55

Range (yr) 33–89 53–76 47–94

Sex .4† .1†

Female (%) 6 (67) 5 (45) 1 (14) Reference Reference

Male (%) 3 (33) 6 (55) 6 (86) 2.4 (0.4–14.9) 12 (0.96–151)

Tumor stage 1.0† .01†

T3 (%) 3 (33) 4 (36) 7 (100) Reference Reference

T4 (%) 6 (67) 7 (64) 0 (0) 0.9 (0.1–5.6) 0

*t test.
†Fisher’s exact test.
CI = confidence interval; OR = odds ratio; TIL = tumor-infiltrating lymphocytes.
Statistically significant results (P < .05) are indicated in bold.

Fig. 2. Absence of tumor-infiltrating lymphocytes (TIL) is associ-
ated with shorter recurrence-free and overall survival in
sinonasal mucosal melanoma (SNMM) patients. Recurrence-free
survival (a) and overall survival (b) of SNMM patients diagnosed
with absent (n = 9), non-brisk (n = 11), or brisk (n = 7) TIL grade
were analyzed using the Kaplan-Meier method and the log-rank
test. *P < .05.
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period of disease-free survival and an increased risk of
relapse. The Kaplan-Meier analysis revealed a significant
reduction in recurrence-free survival in patients with
absent TILs as compared to patients with brisk TIL grade
(P = .04). Differences between non-brisk and absent or
non-brisk and brisk TIL subgroups were not statistically
significant (Fig. 2a). In agreement, brisk TIL grade was
significantly correlated with relapse-free survival of
3 years or more (71% vs. 11% of patients with brisk and
absent TIL grade, respectively), with an odds ratio of
20 (CI 95% 1.4–282.5, P = .04). There was no significant
relationship between non-brisk TIL grade and 3-year
recurrence-free survival when compared to absent TIL
grade (Table III).

TIL Grade and Overall Survival
Median survival of all patients after initial surgery

was 33.0 (range: 1.5–164.5) months. As shown in the
Kaplan-Meier analysis, brisk as well as non-brisk infiltra-
tion of lymphocytes into the tumor significantly corre-
lated with longer overall survival (Fig. 2b). Furthermore,
there was also a significant difference in overall survival
between patients with brisk and non-brisk TIL-grade
SNMMs (P = .01). The 5-year survival was 0% with
absent, 27% with non-brisk, and 86% with brisk TIL
grade (Table III). Brisk, but not non-brisk TIL grade was
more likely among patients who survived for at least
5 years as compared to absent TIL grade (P < .001,
Table III).

DISCUSSION
We found a strong positive relationship between TIL

grade and outcome in SNMM patients in our study. Lym-
phocyte infiltration in the primary tumor was associated
with prolonged survival. Brisk TIL grade provided addi-
tional advantage over intermediate (non-brisk) infiltra-
tion and was also correlated with lower AJCC tumor
stage and recurrence-free survival.

The link between the immune system and cancer
has been an area of intensive ongoing research. Immune
cells are attracted by the hypoxic milieu of the tumor

environment and by signaling substances released in
the context of cell necrosis and inflammatory pro-
cesses.18 Cancer cell surface proteins altered by genetic
mutations—so-called neoantigens—can then provoke an
immune response that may ultimately lead to cancer cell
death.19 Strength and effectiveness of the antitumor
immune response depend on the density and composi-
tion of the leukocyte infiltrate.20 Recent progress in
understanding the complex interplay between tumor
and immune cells has led to new revolutionary immuno-
therapeutic concepts in the treatment of oncologic
patients, like the use of chimeric antigen receptor (CAR)
T cells or checkpoint inhibitors.21 There is therefore a
large interest in investigating the role of TILs in various
tumor entities.22–24

Our results are consistent with previous reports
describing TILs as powerful prognostic biomarkers in a
variety of cancers. For example, the density of inflamma-
tory cell infiltrates correlates with better overall and
disease-free survival in colorectal carcinoma.25 Similar
results were obtained in studies of gastric, pancreatic,
liver, ovarian, and breast carcinoma.26–30

The prognostic value of TILs in cutaneous mela-
noma (CM) has been controversial. Although some stud-
ies did not find any association between TILs and
outcome,17,31,32 in other studies, the density of TILs cor-
related with a better prognosis.33–37 In recently publi-
shed meta-analyses, authors showed that brisk TILs in
CM were associated with longer overall survival,
recurrence-free survival, and disease-specific survival.3,4

Some studies further investigated the complex composi-
tion of TILs and were able to define individual TIL sub-
groups as prognostic factors.3,24 However, mucosal
melanoma is genetically distinct from CM with a signifi-
cantly lower mutational burden.5,7,38 Because the immu-
nogenicity of a tumor is largely determined by the
mutational burden and the resulting number of
neoantigens, findings from studies conducted in CM can-
not be readily applied to mucosal melanoma.38–40 Other
prognostic parameters established in CM, such as
Breslow’s thickness and Clark’s level, are of limited or
no use in mucosal melanomas in the head region because
of the anatomical differences.41

TABLE III.
Relationship Between TIL Grade and Outcome.

Compared With Absent TIL Grade

TIL Grade Non-brisk TILs Brisk TILs

Absent n = 9 Non-brisk n = 11 Brisk n = 7 OR (95% CI) P OR (95% CI) P

Recurrence-free survival 1.0* .04*

<3 yr (%) 8 (89) 10 (91) 2 (29) Reference Reference

>3 yr (%) 1 (11) 1 (9) 5 (71) 0.8 (0.04–15.0) 20.0 (1.4–282.5)

Overall survival .2* <.001*

<5 yr (%) 9 (100) 8 (73) 1 (14) Reference Reference

>5 yr (%) 0 (0) 3 (27) 6 (86) +∞ +∞

*Fisher’s exact test.
CI = confidence interval; OR = odds ratio; TIL = tumor-infiltrating lymphocytes.
Statistically significant results (P < .05) are indicated in bold.
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Clinically, SNMM presents as an aggressive tumor
with a very poor prognosis.9,11 Radical surgical re-
section with a wide safety margin is considered the treat-
ment of choice in the non-metastatic stage.9,14 Due to the
multilocularity of the tumor and its proximity to vital
structures like the carotid artery and the brain, complete
resection with adequate safety margins is often difficult
or impossible or may require mutilating procedures such
as (partial) removal of the external nose or eye. Fre-
quently, numerous recurrent procedures become neces-
sary as the disease progresses. Overall, this poses a
considerable physical and psychological burden on the
patient.8,42 In recent years, targeted therapies and
immunotherapies have been increasingly used, espe-
cially in the inoperable or metastatic stage. In addition
to the mutation status of the oncogenes BRAF, NRAS,
and KIT, the therapy is based on individual patient
characteristics.5,11,14,43 Late-line therapies also include
platinum-based chemotherapies.43–45 Currently avail-
able treatment regimens vary considerably with regard
to side effects and efficacy and often require compro-
mises between cancer control and therapy-associated
morbidity.46–50 A precise prognostic assessment of the
individual disease course is therefore important to avoid
overly aggressive treatments.

A limitation of our study is the comparatively small
number of cases due to the rarity of the disease. This did
not allow multivariate analysis of the data to assess the
independent effect of TIL grade in predicting outcome.
Nevertheless, our results suggest that TILs are a strong
prognostic indicator for survival in SNMM. The density of
TILs could be reported as a comparatively straightfor-
ward scoring parameter in the histopathological report,
similar to the recommendations outlined in the guidelines
for the management of CM.51,52 Including TIL grade as a
prognostic parameter may guide a therapeutic approach
that is better targeted to the individual needs of the
patient. For example, absent TILs could suggest avoiding
overly aggressive and debilitating procedures and priori-
tizing the maintenance of a satisfactory quality of life
given the likelihood of a poor prognosis.3,4 Further (multi-
center) studies with larger patient cohorts are needed to
confirm our findings and define the composition of TILs
as well as the significance of individual lymphocyte sub-
sets for the prognosis of SNMM.

CONCLUSION
Our results indicate that TIL density is a strong

prognostic factor for better survival in SNMM. As a good
prognostic marker, the TIL grade could facilitate treat-
ment and follow-up planning in SNMM. Therefore, pro-
spective studies with larger case numbers are warranted
to determine whether TILs should be included in future
AJCC staging guidelines.

AUTHORS’ CONTRIBUTIONS
S.L. and G.L. conceived of the study. S.L., J.P., and G.L.

collected the data. S.L. analyzed the data with help of all
authors. G.L. provided supervisory support. S.L. wrote the

manuscript. C.L., J.P., and G.L. reviewed the manuscript.
All authors discussed the results and contributed to and
approved of the final version of the manuscript.

BIBLIOGRAPHY
1. Gooden MJ, de Bock GH, Leffers N, Daemen T, Nijman HW. The prognostic

influence of tumour-infiltrating lymphocytes in cancer: a systematic
review with meta-analysis. Br J Cancer 2011;105:93–103.

2. Vose BM, Moore M. Human tumor-infiltrating lymphocytes: a marker of
host response. Semin Hematol 1985;22:27–40.

3. Fu Q, Chen N, Ge C, et al. Prognostic value of tumor-infiltrating lympho-
cytes in melanoma: a systematic review and meta-analysis. Onco Targets
Ther 2019;8:1593806.

4. Sun Q, Sun H, Wu N, Cong L, Cong X. Prognostic significance of tumor-
infiltrating lymphocyte grade in melanoma: a meta-analysis. Dermatology
2020;236:481–492.

5. Lerner BA, Stewart LA, Horowitz DP, Carvajal RD. Mucosal melanoma:
new insights and therapeutic options for a unique and aggressive disease.
Oncology 2017;31:e23–e32.

6. Postow MA, Hamid O, Carvajal RD. Mucosal melanoma: pathogenesis, clini-
cal behavior, and management. Curr Oncol Rep 2012;14:441–448.

7. Zhou R, Shi C, Tao W, et al. Analysis of mucosal melanoma whole-genome
landscapes reveals clinically relevant genomic aberrations. Clin Cancer
Res 2019;25:3548–3560.

8. Ledderose GJ, Leunig A. Surgical management of recurrent sinonasal muco-
sal melanoma: endoscopic or transfacial resection. Eur Arch
Otorhinolaryngol 2015;272:351–356.

9. Lund VJ. Sinonasal malignant melanoma. Adv Otorhinolaryngol 2020;84:
185–196.

10. Pontes FSC, de Souza LL, de Abreu MC, et al. Sinonasal melanoma: a sys-
tematic review of the prognostic factors. Int J Oral Maxillofac Surg 2020;
49:549–557.

11. Yde SS, Sjoegren P, Heje M, Stolle LB. Mucosal melanoma: a literature
review. Curr Oncol Rep 2018;20:28.

12. Mihajlovic M, Vlajkovic S, Jovanovic P, Stefanovic V. Primary mucosal mel-
anomas: a comprehensive review. Int J Clin Exp Pathol 2012;5:739–753.

13. Patrick RJ, Fenske NA, Messina JL. Primary mucosal melanoma. J Am
Acad Dermatol 2007;56:828–834.

14. Sohal RJ, Sohal S, Wazir A, Benjamin S. Mucosal melanoma: a rare entity
and review of the literature. Cureus 2020;12:e9483.

15. Amin MB, Edge S, Greene F, et al. AJCC Cancer Staging Manual 8th edi-
tion: New York, NY: Springer International Publishing; 2016.

16. Clark WH Jr, Elder DE, Guerry D, et al. Model predicting survival in stage
I melanoma based on tumor progression. J Natl Cancer Inst 1989;81:
1893–1904.

17. Lee N, Zakka LR, Mihm MC Jr, Schatton T. Tumour-infiltrating lympho-
cytes in melanoma prognosis and cancer immunotherapy. Pathology 2016;
48:177–187.

18. Crusz SM, Balkwill FR. Inflammation and cancer: advances and new
agents. Nat Rev Clin Oncol 2015;12:584–596.

19. Coulie PG, Van den Eynde BJ, van der Bruggen P, Boon T. Tumour anti-
gens recognized by T lymphocytes: at the core of cancer immunotherapy.
Nat Rev Cancer 2014;14:135–146.

20. Hendry S, Salgado R, Gevaert T, et al. Assessing tumor-infiltrating lympho-
cytes in solid tumors: a practical review for pathologists and proposal for
a standardized method From the international immunooncology bio-
markers working group: part 1: assessing the host immune response, TILs
in invasive breast carcinoma and ductal carcinoma in situ, metastatic
tumor deposits and areas for further research. Adv Anat Pathol 2017;24:
235–251.

21. Paucek RD, Baltimore D, Li G. The cellular immunotherapy revolution:
arming the immune system for precision therapy. Trends Immunol 2019;
40:292–309.

22. Badalamenti G, Fanale D, Incorvaia L, et al. Role of tumor-infiltrating lym-
phocytes in patients with solid tumors: can a drop dig a stone? Cell
Immunol 2019;343:103753.

23. Fridman WH, Zitvogel L, Sautes-Fridman C, Kroemer G. The immune con-
texture in cancer prognosis and treatment. Nat Rev Clin Oncol 2017;14:
717–734.

24. Maibach F, Sadozai H, Seyed Jafari SM, Hunger RE, Schenk M. Tumor-
infiltrating lymphocytes and their prognostic value in cutaneous mela-
noma. Front Immunol 2020;11:2105.

25. Alexander PG, McMillan DC, Park JH. The local inflammatory response in
colorectal cancer—type, location or density? A systematic review and
meta-analysis. Cancer Treat Rev 2020;83:101949.

26. Ding W, Xu X, Qian Y, et al. Prognostic value of tumor-infiltrating lympho-
cytes in hepatocellular carcinoma: a meta-analysis. Medicine 2018;97:
e13301.

27. Ingold Heppner B, Loibl S, Denkert C. Tumor-infiltrating lymphocytes: a
promising biomarker in breast cancer. Breast Care 2016;11:96–100.

28. Orhan A, Vogelsang RP, Andersen MB, et al. The prognostic value of
tumour-infiltrating lymphocytes in pancreatic cancer: a systematic review
and meta-analysis. Eur J Cancer 2020;132:71–84.

29. Santoiemma PP, Powell DJ Jr. Tumor infiltrating lymphocytes in ovarian
cancer. Cancer Biol Ther 2015;16:807–820.

Laryngoscope 132: July 2022 Ledderose et al.: Lymphocytes in Sinonasal Mucosal Melanoma

1338



30. Yu PC, Long D, Liao CC, Zhang S. Association between density of tumor-
infiltrating lymphocytes and prognoses of patients with gastric cancer.
Medicine 2018;97:e11387.

31. Mandala M, Imberti GL, Piazzalunga D, et al. Clinical and histopathologi-
cal risk factors to predict sentinel lymph node positivity, disease-free and
overall survival in clinical stages I-II AJCC skin melanoma: outcome anal-
ysis from a single-institution prospectively collected database. Eur J Can-
cer 2009;45:2537–2545.

32. Taylor RC, Patel A, Panageas KS, Busam KJ, Brady MS. Tumor-infiltrating
lymphocytes predict sentinel lymph node positivity in patients with cuta-
neous melanoma. J Clin Oncol 2007;25:869–875.

33. Azimi F, Scolyer RA, Rumcheva P, et al. Tumor-infiltrating lymphocyte grade
is an independent predictor of sentinel lymph node status and survival in
patients with cutaneous melanoma. J Clin Oncol 2012;30:2678–2683.

34. Clemente CG, Mihm MC Jr, Bufalino R, Zurrida S, Collini P, Cascinelli N.
Prognostic value of tumor infiltrating lymphocytes in the vertical growth
phase of primary cutaneous melanoma. Cancer 1996;77:1303–1310.

35. Letca AF, Ungureanu L, Senila SC, et al. Regression and sentinel lymph
node status in melanoma progression. Med Sci Monit 2018;24:1359–1365.

36. Mihm MC Jr, Mule JJ. Reflections on the histopathology of tumor-
infiltrating lymphocytes in melanoma and the host immune response.
Cancer Immunol Res 2015;3:827–835.

37. Thomas NE, Busam KJ, From L, et al. Tumor-infiltrating lymphocyte grade
in primary melanomas is independently associated with melanoma-
specific survival in the population-based genes, environment and mela-
noma study. J Clin Oncol 2013;31:4252–4259.

38. Furney SJ, Turajlic S, Stamp G, et al. Genome sequencing of mucosal
melanomas reveals that they are driven by distinct mechanisms from
cutaneous melanoma. J Pathol 2013;230:261–269.

39. Liontos M, Anastasiou I, Bamias A, Dimopoulos MA. DNA damage, tumor
mutational load and their impact on immune responses against cancer.
Ann Transl Med 2016;4:264.

40. Lourenco SV, Fernandes JD, Hsieh R, et al. Head and neck mucosal mela-
noma: a review. Am J Dermatopathol 2014;36:578–587.

41. Song H, Wu Y, Ren G, Guo W, Wang L. Prognostic factors of oral mucosal
melanoma: histopathological analysis in a retrospective cohort of 82 cases.
Histopathology 2015;67:548–556.

42. Bradley PJ. Primary malignant mucosal melanoma of the head and neck.
Curr Opin Otolaryngol Head Neck Surg 2006;14:100–104.

43. Ganti A, Raman A, Shay A, et al. Treatment modalities in sinonasal muco-
sal melanoma: a national cancer database analysis. Laryngoscope 2020;
130:275–282.

44. Bartell HL, Bedikian AY, Papadopoulos NE, et al. Biochemotherapy in
patients with advanced head and neck mucosal melanoma. Head Neck
2008;30:1592–1598.

45. Gal TJ, Silver N, Huang B. Demographics and treatment trends in
sinonasal mucosal melanoma. Laryngoscope 2011;121:2026–2033.

46. Hahn HM, Lee KG, Choi W, Cheong SH, Myung KB, Hahn HJ. An updated
review of mucosal melanoma: survival meta-analysis. Mol Clin Oncol
2019;11:116–126.

47. Shoushtari AN, Bluth MJ, Goldman DA, et al. Clinical features and
response to systemic therapy in a historical cohort of advanced or
unresectable mucosal melanoma. Melanoma Res 2017;27:57–64.

48. Teterycz P, Czarnecka AM, Indini A, et al. Multimodal treatment of
advanced mucosal melanoma in the era of modern immunotherapy. Can-
cers 2020;12:3131.

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

50. Skiba-Tatarska M, Kusa-Podkanska M, Surtel A, Wysokinska-Miszczuk J.
The side-effects of head and neck tumors radiotherapy. Pol Merkur
Lekarski 2016;41:47–49.

51. Marsden JR, Newton-Bishop JA, Burrows L, et al. Revised UK guidelines
for the management of cutaneous melanoma 2010. J Plast Reconstr
Aesthet Surg 2010;63:1401–1419.

52. Scolyer RA, Rawson RV, Gershenwald JE, Ferguson PM, Prieto VG.
Melanoma pathology reporting and staging. Mod Pathol 2020;33:
15–24.

Laryngoscope 132: July 2022 Ledderose et al.: Lymphocytes in Sinonasal Mucosal Melanoma

1339


	 Prognostic Value of Tumor-Infiltrating Lymphocytes in Sinonasal Mucosal Melanoma
	INTRODUCTION
	MATERIALS AND METHODS
	Patients
	Tumor-Infiltrating Lymphocyte Scoring
	Statistical Analyses

	RESULTS
	Demographics and Clinical Characteristics
	TIL Grade and Recurrence-Free Survival
	TIL Grade and Overall Survival

	DISCUSSION
	CONCLUSION
	AUTHORS' CONTRIBUTIONS
	BIBLIOGRAPHY


