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Summary

Melanoma of the external auditory canal (EAC) is particularly rare and poorly understood,
with limited available data on management and survival. This systematic review aims to
analyze existing data and provide insights into the management and prognosis the begin-
ning of EAC melanoma. It is conducted using Pubmed and Scopus databases from incep-
tion to July 2023 and it follows the Preferred Reporting ltems for Systematic Reviews and
Meta-Analysis (PRISMA) 2020 guidelines. Searches are performed using the search string
“(melanoma) AND (external auditory canal)”

The review includes a total of 30 patients diagnosed with EAC melanoma, supplemented
by an additional case from the authors’ clinical experience. The role of Breslow thickness
as a determining factor for the choice of surgery remains inconclusive due to limited avail-
able data. Sentinel lymph node biopsy and adjuvant therapy are sparingly employed, indi-
cating the need for standardized guidelines. Patients in the study demonstrate a 50%
overall survival rate at 5 years.

EAC Melanoma is a rare and aggressive malignancy with limited therapeutic guidelines.
Surgical interventions, including wide local excision and lateral temporal bone resection,
are the primary treatment options for patients without distant metastases.

Key words: melanoma, external auditory canal, ear’s melanoma, surgery for melanoma,
skull base surgery

Introduction

Invasive melanoma constitutes about 1% of all skin cancers, but it still
remains one of the most deadly types of cancer . In the last 30 years,
the incidence of melanoma has been steadily increasing 2. According
to the latest evidence in the literature, melanoma of the ear comprises
approximately 1% of all melanomas and represents approximately 7%
to 17% of melanomas found on the head and neck district 22. EAC mel-
anoma is a rare entity and to date only a few cases have been reported
in the literature. While sun exposure is a well-established risk factor for
cutaneous melanoma *, it does not appear to play a significant role in
the development of melanoma in the external auditory canal, due to its
location. Because of its rarity, EAC melanoma is poorly characterized,
and there is a lack of extensive data about its management and overall
survival. In our systematic literature review we include one additional
case from our direct clinical experience, making it the largest case series
of EAC melanoma reported to date.

Given the scarcity of cases, the available literature may provide limited
insights into the best management strategies and prognosis of EAC mel-
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anoma. Our aim is to analyze all available data to gain
a comprehensive overview of this rare condition, es-
pecially with regards to treatment and overall survival.
The main goal is to collect relevant data to improve
clinical decision-making and patient outcomes, with a
special focus on recent discoveries such as the role of
the sentinel lymph node or the latest systemic therapy.

Case report

A 44-year-old woman presented to our clinic with com-
plaints of persistent left ear fullness following a bout of
flu. Upon physical examination the left external audi-

Figure 1. Coronal CT scan showing a polypoid formation
(*) measuring 9 mm adherent to the anterior wall of the ex-
ternal auditory canal, without any evidence of bone erosion.

Figure 2. Axial MRI with contrast, showing a solid neofor-
mation with contrast-enhancement (*) measuring approxi-
mately 12 mm at the level of the left external auditory canal,
with no associated bone changes.

tory canal was observed to be filled with inflammatory
material and exhibited easy bleeding. The patient un-
derwent a CT scan of the ear bone, which showed a
polypoid formation measuring 9 mm adherent to the
anterior wall of the external auditory canal, without
any evidence of bone erosion (Fig. 1). Then the pa-
tient underwent an MRI with contrast, which revealed
the presence of a solid neoformation with contrast-en-
hancement measuring approximately 12 mm at the
level of the left external auditory canal, with no asso-
ciated bone changes (Fig. 2). Subsequently multiple
biopsies of the mass were taken and the result was
fragments of intradermal melanocytic nevus.

Considering the histological examination and CT and
MRI reports, the patient was recommended to under-

Figure 3. Histologic report showing nodular melanoma arising in dermal nevus, consisting of large pleomorphic atypical
cells (on the left side). The neoplastic nodule has a maximum depth of 5 mm in the dermis. Epidermal surface appears normal

(on the right side).
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go wide locale excision (WLE) under general anesthe-
sia. The patient underwent surgery and the histologi-
cal reports revealed nodular melanoma in composite
melanocytic nevus of congenital type. The microscop-
ic examination of the lesion showed absent ulceration,
a maximum diameter of 5 mm, Breslow thickness of
6.8 mm, Clark level Il with no vascular and perineural
invasion. Excision margins were unharmed (Fig. 3).
Moreover, the immunohistochemistry showed positiv-
ity for proteins S100, SOX10, BRAF-V600E, INI1, and
negativity for p16, HMB45, MelanA. The expression
of BAP1 appeared preserved; the lesion did not fall
within BAP-mutated melanocytic neoplasms.

The disease was staged as cutaneous melanoma of
the EAC pT4a according with the 8th Edition of TNM.
After a multidisciplinary discussion, the patient was re-
ferred for a brain MRI and PET-CT scan to detect any
metastasis. The results of both exams were negative
(staging: cNO MO, following the 8th Edition of TNM).
The patient then returned to her hometown continuing
follow-up there. After 3 months of follow-up, the patient
was alive without any relapse of disease.

Materials and methods

This review was conducted following the Preferred Re-
porting Items for Systematic Reviews and Meta-Anal-
ysis (PRISMA) 2020 guidelines 5. The research was
carried out using the Pubmed and Scopus databas-
es with the following search string: (melanoma) AND
(external auditory canal). All articles found with this
search string were included without any period restric-
tion. According to the databases, the most recent re-
search was conducted in July 2023. Duplicate articles
in the two databases were eliminated at the begin-
ning. The inclusion criteria for the first phase of ab-
stract reading selection were: availability of abstracts
and articles about the disease of the external auditory
canal. The exclusion criteria for this phase were: no
abstract available or incongruous articles. Following
the initial abstract-based selection, a full-text reading
was performed using additional criteria. The inclusion
criteria for the second selection phase were: case re-
ports or case series as study designs, full text avail-
ability and articles concerning EAC melanoma. The
exclusion criteria were full-text unavailability, articles
with data missing and melanoma of other ear districts.
Four articles were included from other sources. The
selected articles were analysed in-depth and data on
the following topics were extracted: study design and
year of publication, age and gender of the patients,
imaging, and histologic reports of the first disease
and its metastasis, type of treatment and treatment’s

result, potential recurrence and related treatment, as
well as the follow-up status.

Results

Using our search string, we initially identified a total
of 173 articles. After removing 51 duplicate articles,
we performed an abstract reading selection based on
the inclusion criteria and chose 34 articles. Subse-
quently, we conducted a further exclusion reading of
full-length papers, resulting in 16 articles that met the
pre-established criteria. Four articles were added from
other sources, due to their relevance. The process of
literature selection, following the PRISMA statement
guidelines °, is depicted in Figure 4.

A total of 31 patients were included in the selected
papers, with the uthors adding the treated case to per-
form a comprehensive analysis. The details of the 31
patients are presented in Table I.

There were 13 men and 12 women (for 6 patients, da-
ta regarding gender was not available). The mean age
at the diagnosis of melanoma of the EAC was 57.06
years (range 11-80 years). The disease was in the left
external auditory canal in 10 cases and in the right
one in 7 cases. In the remaining 14 cases this data
was not available.

The clinical presentation of EAC melanoma showed a
wide variability. Several patients report multiple symp-
toms at the first visit. In fact, 8 patients complained of
pain, 8 referred bleeding or otorrhea from the affect-
ed ear, 7 patients reported hearing loss or deafness,
4 patients referred ear fullness, and only 3 patients
complained of swelling in the auricular region.

For the diagnosis, several radiological examinations
were performed: 12 patients underwent CT scans, 5
patients MRI, and 4 PET CT. Some patients under-
went more than one exam, but there is no data regard-
ing diagnostic radiology for 16 patients.

All 31 patients had a histological diagnosis of malig-
nant mucosal EAC melanoma. Specific data about
Clark level and Breslow thickness was available for
14 patients (Tab. | for details). In immunohistochem-
istry, four patients showed positivity for HMB-45, and
another four patients show positivity for protein S100.
The treatment of EAC melanoma differed according
to the stage of the disease and the patients’ condi-
tions. Two patients undergo lateral temporal bone
resection and 11 lateral temporal bone resection, su-
perficial parotidectomy and selective neck dissection.
Eleven patients underwent WLE and one of them also
had selective neck dissection. Four patients undergo
surgery, but details of the surgery were not available.
Only one patient underwent radiotherapy and another
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Figure 4. Paper selection process.

one chemotherapy with nivolumab (Tab. I). Only 4 pa-
tients underwent a sentinel lymph node biopsy.

After the first treatment, 13 patients had adjuvant radi-
otherapy, and only two of them also underwent adju-
vant chemotherapy.

Only three patients developed local recurrence. One
underwent, one receives chemotherapy, and there
was no available data for the last one.

Fourteen patients (45.16%) developed metastasis.
Some patients had metastasis in more than one
site. The sites of metastasis are listed in Table Ill.
The most frequent site of metastasis was the lung
(7 patients), followed by lymph nodes (4 patients),
the brain (3 patients) and the spine and the liver (2
patients each).

The average follow-up time for patients is 17.59 months
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Table I. Details of the 31 patients.

Sentinel
Primar Histolo Breslow Clark lymph FU time FU
GELS LI e QS treatme)rllt detailsg g thickness level xocil)e LS (months) status
biopsy
Friedman 1954 | 1 F 68 WLE NA NA NA NA Brain 12 DOD
et al.*®
Lederman*” | 1965 | 3 | NA NA WLE NA NA NA NA NA NA DOD
Conley et 1976 | 3 | NA NA NA NA NA NA NA NA NA NA
al.*®
Sambe 1985 | 1 F 39 WLE NA NA NA NA lungs 3 DOO
etal®
Shih 1990 | 1 F 68 LTBR + P NA NA NA NA - 18 AND
et al.*™° + SND
Kang 1992 | 1 F 58 LTBR + P NA NA NA NA - 4 AND
etal." + SND
Banerjee 1993 | 1 M 76 WLE NA 6 mm NA NA Lungs + 16 DOD
etal.”? spine
Langman 1996 | 1 F 43 LTBR + P NA 1.37-2.17 I} NA - 36 AND
etal.”® + SND mm
Milbrath 1998 | 1 M 75 LTBR + P NA 17 mm V-V NA Lymph 13 DOD
etal.™” + SND nodes +
lungs
Ayadi 2002 | 1 M 65 WLE + NA NA NA NA Lymph 6 DOD
etal.”® SND nodes +
brain
Amando 2003 | 1 M 59 LTBR + P NA 10 mm \" NA - 9 AND
Garcia + SND
etal.”®
Hannan | 2006 | 1 M 40 LTBR + P NA NA NA NA Lymph NA NA
+ SND nodes
Linetal.®® | 2009 | 1 M 52 LTBR HMB45, NA NA Yes Lungs 36 AD
S100
Gowthami | 2014 | 1 F 1 surgery HMB45, NA NA NA local 9 DOD
etal.”® S100
Khonglah et| 2017 | 1 M 50 WLE HMB45 15 mm \Y NA Parotid 9 AD
al.2° + lymph
nodes
Landau 2018 | 1 M 86 WLE NA 3 mm \Y NA brain, 7 DOD
etal.® peritoneum,
liver
Komatsuda | 2020 | 1 F 80 CT NA NA NA NA - 60 AD
et al.?
Li et al.® 2021 1 F 57 RT NA NA NA NA liver 8 DOD
Appelbaum | 2021 | 7 | 3 M, 52 LTBR + P NA NA NA NA - 135 AND
etal? 4 F | (average) | + SND
LTBR + P NA 1.8 mm v Yes Yes 8 DOD
+ SND
LTBR NA 5.5 mm v NA Yes 136 AD
LTBR + P NA 3 mm v NA - 15 AND
+ SND
LTBR + P NA 5.1 mm \' Yes Yes 21 DOD
+ SND
WLE NA In situ | NA - 27 AND
LTBR + P NA 2.8 mm v Yes - 22 AND
+SND
Liuetal* | 2023 | 1 M 56 NA HMB45, NA NA NA lungs NA NA
melanA,
S100
Dematté 2023 | 1 F 44 WLE S100 6,8 mm i NA - 3 AND
et al.

NA = not available; RT = radiotherapy; LTBR = lateral temporal bone resection; P = parotidectomy; SND = selective neck dissection; WLE = wide local exci-
sion; DOD = dead for disease; AD = alive with disease; AND = alive without disease. *articles included from other sources (i.e. not PubMed nor Scopus).
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Table II. Treatments in detail.

Type of treatment Number of patients

Wide local excision 10
Wide local excision, selective neck 1
dissection
Lateral temporal bone resection 2
Lateral temporal bone resection, 1

superficial parotidectomy, selective
neck dissection

Surgery (not specified)

CT

RT

) P G

NA

Table Ill. Sites of metastasis of EAC melanoma.

Site of metastasis Number of patients

Lymph nodes 1

Lungs

Liver

Brain

Contralateral EAC, lungs and brain

Lymph nodes and brain

ala|lalalalw

Brain, peritoneum, liver,
subcutaneous metastasis

Lungs and spine 2
Lungs and lymph nodes 1
Chest wall, liver and skin of the 1
back
Parotid gland and lymph nodes 1
14
1
0,9
08
0,7
0,6
0,5 b—o—0 & 3
0,4
0,3
0,2
0,1
0
0 20 40 60 80 100 120 140 160

Figure 5. Kaplan-Meier survival curve.

(range 1-136 months) and data was not available for
8 patients. The follow-up status is not available for 5
patients. Out of the available data, 4 patients are alive
with disease (AD), 9 patients alive without disease

(AND) and 13 patients deceased from the disease
(DOD).

Figure 5 displays the Kaplan-Meier survival curve
generated from the data of 23 patients. Our findings
indicate that the mean survival rate for individuals
with melanoma of the EAC was 50% after 5 years (60
months).

Discussion

According to the latest statistical evidence, the inci-
dence rate for cutaneous melanoma continues to in-
crease. Itis projected to reach 7% among men and 4%
among women of estimated new cancer cases in the
coming years 2°. As previously stated, melanoma is a
rare cancer, constituting only 1% of all skin cancers '
and EAC melanoma is even rarer 2. To our knowledge,
this is the systematic review with the largest number of
patients diagnosed with EAC melanoma (31 patients).
The treatment of skin melanomas is primarily surgi-
cal and the specific surgical approach depends on the
location of the disease. Ethun et al. collected various
national guidelines to determine the appropriate sur-
gical margins required to achieve oncological radical-
ity in cutaneous melanoma excision 2. The extent of
surgical margins primarily correlates with the depth of
melanoma invasion; deeper melanomas necessitate
wider resection margins 6. Breslow thickness, which
measures the depth of melanoma from the skin’s sur-
face down to the deepest point of the tumor, plays a
fundamental role in the decision-making process for
managing melanoma. Unfortunately, to date, there is
still no established cutoff value for Breslow thickness
that dictates the need for more extensive surgery in
external auditory canal (EAC) melanoma. In our data-
set, Breslow thickness data is available for only 12 out
of 31 patients. Among them, eight underwent lateral
temporal bone resection with a range of Breslow thick-
ness between 1.37 mm and 17 mm, along with su-
perficial parotidectomy and selective neck dissection,
while four patients had WLE surgery with a Breslow
thickness ranging from 3 mm to 15 mm. Our analysis
suggests that Breslow thickness does not yet appear
to be a determining factor in the choice of surgery
type.

Additional considerations come into play when dealing
with head and neck melanoma (HNM). HNM involves
anatomical regions rich in structures that require a
more conservative approach (such as eyes, mouth,
and ears) while still aiming for oncological radicality.
Excessively wide resection margins in this sensitive
area can result in significant esthetic and functional
consequences. Due to the emphasis on minimizing in-
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vasiveness in the head and neck region, several stud-
ies have highlighted higher recurrence rates and poor-
er survival outcomes for head and neck melanoma
(HNM) in comparison to other anatomical regions 228,
As noted by Appelbaum et al. 2, the unique nature of
the head and neck region poses challenges in select-
ing the most suitable treatment. Furthermore, there is
limited evidence available for head and neck melano-
ma, particularly concerning melanomas of the exter-
nal auditory canal.

In our review, the majority of patients (11) underwent
lateral temporal bone resection, superficial parotidec-
tomy, and selective neck dissection, while 10 patients
underwent WLE and one patient WLE with neck dis-
section. Various studies have shown that local T re-
section, when performed correctly, enables accurate
disease staging and can achieve high rates of local
control 2. It is important to emphasize that these sur-
gical indications are based on data from other types
of cancers, such as squamous cell and basal cell
carcinomas, because there is a lack of literature on
HNM 2220 Currently, the gold standard treatment for
EAC melanoma involves surgical excision with clear
margins. However, there are no strict guidelines, as
demonstrated by our data, such as tumor size, tumor
Breslow thickness or Clark level, to definitively deter-
mine the optimal surgical approach between WLE or
extended resection to other regions, such as LTBR.
The surgical choice still primarily depends on the sur-
geon’s decision and patient characteristics.
According to our review, only four patients underwent
sentinel lymph node biopsy (SLNB). The current evi-
dence concerning the role of SLNB in head and neck
cases remains controversial. While lymph drainage in
trunk, arms, and leg regions is well-established and
reproducible, head and neck lymph drainage is rec-
ognized to be highly complex and variable®'. In a re-
cent study, Adigbli et al investigated the role of SLNB
in HNM 3% The authors discovered that patients with
HNM had significantly more positive LN hotspots and
LN groups detected on lymphoscintigraphy, compared
to other body regions. Additionally, they found that pa-
tients with a higher number of positive LN hotspots
experienced significantly higher recurrence rates and
lower median survival time. Kesmodel et al conducted
an investigation to determine whether there is a differ-
ence in overall survival between patients with HNM
who underwent SLNB and those who did not 3. They
found that there was no difference in overall survival
between the two groups. Therefore, there are still no
strict indications for performing SLNB in patients with
EAC melanoma.

Another topic of significant interest in the management
of HNM is the role of adjuvant therapy, such as radi-

otherapy (RT). Although melanoma has been demon-
strated to be radioresistant, some studies recommend
adjuvant radiotherapy for patients with risk factors such
as tumor location where achieving negative margins
may be challenging, desmoplastic tumor type, tumor
thickness, satellitosis, ulceration and positive or uncer-
tain margin status 34. RT appears to have a consistent
role in preventing locoregional recurrence. Adjuvant RT
is recommended for patients with high-risk factors for
regional recurrence, including extracapsular extension
and the number and size of affected lymph nodes 2. Be-
fore the approval of systemic therapy (ST) for stage Il
melanoma, studies suggested adjuvant RT for patients
with extra-nodal extension (ENE), lymph nodes larger
than 3 cm, involvement of multiple lymph nodes, recur-
rent disease or those who have undergone therapeutic
neck dissection . According to evidence presented by
Mansour et al, adjuvant RT may still play a significant
role in enhancing regional control in stage Il melano-
ma *. As of now, the decision to recommend RT should
be based on individual patient assessments, taking into
account their specific risk factors for local or regional
disease relapse.

Nowadays, systemic therapy involving immune check-
point inhibitors is gaining much popularity through
adjuvant treatment for HNM. Currently, ipilimumab,
nivolumab and pembrolizumab have gained FDA ap-
proval for adjuvant therapy for stage Il and greater
melanoma. They are checkpoints inhibitors and they
activate the immune system to treat melanoma ¥. As
systemic therapies, these recent molecules are de-
signed not only to control metastatic disease but also
to enhance overall survival for patients, even in ad-
vanced conditions. When analyzing our patient pop-
ulation, it is worth noting that only two patients 2 un-
dergo adjuvant immunotherapy. This limited utilization
can be attributed first to its recent development and
then to relatively short follow-up period available for
most patients.

Based on the data collected, the rare entity of EAC
melanoma has shown an overall survival rate of 50%
within 5 years. It is essential to note that this condition
is exceptionally rare and the available data are quite
heterogeneous, often relying on old case reports.
Therefore, it is crucial to interpret the estimated overall
survival within the historical context specific to each
case. Over the years, surgical and medical knowledge
has evolved, leading to significant improvements in
patient care and overall survival for this rare but lethal
disease.

The largest case series available for EAC melanoma
is the one by Appelbaum et al. 2, which includes 7 pa-
tients. In the future, it is advisable to gather data from
larger and more homogeneous cohorts to gain deeper
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insights and a better understanding of this condition.
As of now, with the currently available knowledge,
the primary treatment options for EAC melanoma are
based on surgery, with adjuvant radiotherapy or im-
munotherapy considered for advanced and selected
cases with high-risk features. It is important to keep in
mind the aforementioned limitations when considering
the estimated overall survival rate of 50% at 5 years.

Conclusions

EAC melanoma is an extremely rare malignant tumor
with limited evidence regarding the best available ther-
apeutic options. Surgical procedures such as WLE or
lateral temporal bone resection, including the resec-
tion of surrounding structures like the parotid gland for
larger lesions, followed by nodal dissection, should be
considered for all patients without distant metastases.
This approach is essential for accurate disease stag-
ing. Close and comprehensive follow-up, including
clinical and radiological assessments, is crucial due
to the high incidence of distant metastases.

As per the current state of knowledge, the overall sur-
vival rate remains quite low. EAC melanoma is char-
acterized by its aggressiveness and invasiveness,
posing a high risk of recurrence and distant spread,
which is further complicated by the complex anatomi-
cal region it involves.
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