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Abstract

Melanoma is a highly aggressive malignancy originating from melanocytes, characterized by its potential to
arise in various anatomic locations, both common and rare. The incidence of melanoma has been steadily
increasing globally, with variations in clinical presentation, tumor behavior, and prognosis depending on
the anatomical site involved. Understanding the diverse pathological spectrum of melanoma is critical for
optimizing diagnostic and therapeutic strategies.

This retrospective study provides a comprehensive analysis of melanoma tumor characteristics in 25
patients diagnosed and treated over a nine-year period at Meenakshi Mission Hospital. The study spans a
wide spectrum of anatomical sites, including both typical cutaneous locations, such as the thigh and arm,
and less common locations, such as the rectum, anal canal, esophagus, and glans penis.

The patient cohort, predominantly male (92%, n=23), had a median age of 64 years (range 32-81 years).
Tumor sizes varied from 1.2 cm to 5.1 cm, and ulceration was observed in all cases. Histologically, malignant
melanoma was the most frequent diagnosis, with subtypes such as balloon cell melanoma, spindle cell
melanoma, and superficial spreading melanoma also represented. Mitotic rates ranged from 5 to 22 mitoses
per 10 high-power fields (HPF), reflecting varying levels of tumor aggressiveness. Lymphovascular invasion
was noted in 12% of cases (n=3), highlighting the metastatic potential in some patients.

This study underscores the pathological diversity of melanoma, highlighting the importance of thorough
diagnostic evaluation and tailored therapeutic approaches. The findings contribute to a better
understanding of melanoma's clinical and tumor characteristics across both typical and atypical anatomical
sites, with implications for improving diagnostic accuracy and patient management.

Categories: Pathology, Oncology
Keywords: anatomic diversity, lymphovascular invasion, malignant melanoma, melanoma, non-cutaneous melanoma,
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Introduction

Melanoma is a malignant tumor of melanocytes that predominantly occurs in the skin but can also manifest
in various non-cutaneous sites. While cutaneous melanoma is well-recognized and studied, cases involving
atypical anatomical locations such as the rectum, anal canal, esophagus, and glans penis remain less well
understood [1,2]. These melanomas present significant diagnostic and therapeutic challenges due to their
rarity and the complex clinical presentations associated with these sites. Additionally, the heterogeneity of
tumor characteristics, including ulceration, mitotic rates, and the presence or absence of lymphovascular
invasion, further complicates the treatment and prognosis of these patients [3,4].

This study aims to provide a comprehensive retrospective analysis of melanoma cases diagnosed over a
nine-year period at a tertiary care center, with a focus on tumor characteristics across both typical
cutaneous and atypical non-cutaneous anatomical sites. By analyzing key factors such as tumor size,
ulceration, histological subtypes, and mitotic activity, we seek to contribute valuable insights into the
pathological diversity of melanoma. This data may inform clinical practice and facilitate a deeper
understanding of melanoma’s behavior across a spectrum of locations.

The study’s findings underscore the need for heightened awareness and early diagnostic approaches,
particularly for melanomas presenting in less common anatomical sites, where clinical suspicion may be
lower. A thorough understanding of the pathological spectrum of melanoma is essential for improving
patient outcomes, particularly in settings where non-cutaneous melanomas are encountered.

Materials And Methods
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Study setting and design

This retrospective study was conducted at Meenakshi Mission Hospital, a tertiary care center in Madurai,
India, over a nine-year period from March 2016 to August 2024. Data collection involved a systematic review
of clinical and pathological records of patients diagnosed with melanoma.

Study population

A total of 25 patients with confirmed histopathological diagnoses of melanoma, from both cutaneous and
non-cutaneous sites, were included in the study. Patients of any age or gender were eligible. The exclusion
criteria involved patients with incomplete medical records or without histopathological confirmation.

Inclusion criteria

Patients of any age and gender with a confirmed histopathological diagnosis of melanoma; Melanoma cases
from both cutaneous and non-cutaneous sites, regardless of stage at diagnosis; Patients with complete
medical records detailing clinical presentation, tumor characteristics, and histopathological findings;
Patients who provided informed consent for inclusion in the study.

Ethical considerations

Ethical approval was obtained from the Institutional Ethics Committee (IEC) of Meenakshi Mission Hospital,
Madurai. All patients gave informed consent, and the study adhered to the principles of the Declaration of
Helsinki. Patient anonymity was ensured by assigning unique identifiers and anonymizing all data.

Data collection

Data were retrieved from electronic medical records and histopathology archives, including: Demographics:
Patient age, sex, and family history of melanoma or skin cancer; Clinical Information: Date of diagnosis,
presenting symptoms, and anatomical site of melanoma; Tumor Characteristics: Tumor size, ulceration
status, histological subtype, Breslow depth, mitotic rate, and lymphovascular invasion; Histopathological
Analysis: Conducted using standard diagnostic criteria with immunohistochemical techniques for
confirmation when required.

Statistical analysis

Data were analyzed using SPSS software, version 25. Descriptive statistics summarized demographic and
tumor characteristics. Categorical variables were presented as frequencies and percentages, while
continuous variables were expressed as means or medians with interquartile ranges. Comparative analyses
were performed to assess differences between cutaneous and non-cutaneous melanomas regarding tumor
size, mitotic activity, and lymphovascular invasion.

Results

A total of 25 melanoma cases were analyzed over a nine-year period at Meenakshi Mission Hospital. The
patient population comprised mostly males (92%, n=23) and a minority of females (8%, n=2), with a median
age of 64 years (range: 32-81 years). Table I displays the patient demographics, clinical information, and
tumor characteristics in malignant melanoma of the first 13 patients in the study.
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Category Data Points

Age

Patient details

Date of Diagnosis

Anatomic Site of

Melanoma

Clinical

Information Symptoms at

Presentation

Family History of
Melanoma/Skin

Cancer

Tumor Size
(Maximum

Diameter in mm)

Ulceration (Y/N)

Histologic Type

Tumor

Characteristics

Breslow Depth (in

mm)

Mitotic Rate (Per

mm?)

Lymphovascular

Invasion (Y/N)

1. 2. 3.
64 53 43
M M M

06-06- 22-08-
3-4-2016

2016 2016
Rectum Rectum Rectum
Bleeding Bleeding Bleeding
per rectum  per rectum  per rectum
None None None
4.3cm 1.2cm 25cm
Y Y Y
Malignant ~ Malignant  Malignant
7M0HPF 5/10HPF 8/10HPF
N N N

4, 5. 6. iz 8. 9.

4 70 82 55 32 66

M M M M M F

05-11- 25-04- 26-10- 20-02- 06-07-
16-03-2017

2016 2017 2017 2018 2018

Anal canal Thigh Rectum Rectum Rectum Vagina
Blackish

Bleeding Bleeding Bleeding Bleeding Post-coital
discoloration of

per rectum perrectum  perrectum  perrectum  bleeding
skin with ulcer

None None None None None None

1.8cm 1.8cm 2cm 24cm 4cm 34cm

Y Y Y Y Y Y

Balloon
Spindle cell Malignant ~ Malignant ~ Malignant ~ Malignant

cell

melanoma

12/10HPF 5/10HPF 11/10HPF 7M0HPF 6/10HPF 8/10HPF

N Y N N N N

70

15-10-2018

Glans penis

Blackish
discoloration
of skin with

ulcer

None

2.8cm

Malignant

melanoma

6/10HPF

v

12-12-

2018

Anal canal

Bleeding

per rectum

None

3.2cm

Malignant

melanoma

10/10HPF

67

17-05-2019

Oral cavity

Blackish
discoloration
with

ulceration

None

1.9cm

Malignant

melanoma

71MOHPF

55

17-11-2019

Scalp

Blackish
discoloration
of skin with

ulcer

None

Malignant

melanoma

T2

8/10HPF

TABLE 1: Patient Demographics, Clinical Information, and Tumor Characteristics in Malignant
Melanoma of the First 13 Patients in the Study.

Table 2 displays the patient demographics, clinical information, and tumor characteristics in malignant
melanoma of the last 12 patients in the study.
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Category Data Points

Age

Patient details

Date of Diagnosis

Anatomic Site of

Melanoma

Clinical

Information Symptoms at

Presentation

Family History of
Melanoma/Skin

Cancer

Tumor Size
(Maximum Diameter

in mm)

Ulceration (Y/N)

Histologic Type

Tumor

Characteristics

Breslow Depth (in

mm)

Mitotic Rate (Per

mm?)

Lymphovascular

Invasion (Y/N)

14. 15. 16. 17 18. 19. 20. 21 22, 23,

65 56 45 66 7 76 62 72 64 56

M M M F M M M M M M

05-06- 17-08- 23-10- 04-03- 14-07- 17-08- 19-05- 22-05-
22-12-2023 05-03-2024

2021 2022 2022 2023 2023 2023 2024 2024

Nasal
Rectum Rectum Rectum Esophagus Analcanal  Arm Glans penis Rectum Anal canal
cavity

Blackish Blackish

Bleeding Bleeding Bleeding Nasal Bleeding Bleeding Bleeding

Dysphagia discoloration with discoloration of skin

perrectum  perrectum  per rectum mass per rectum perrectum  per rectum
ulceration with ulcer

None None None None None None None None None None

4.1cm 4.2cm 3.3cm 4.3cm 2.3cm 5.1cm 3.3cm 21cm 34cm 21cm

Y Y Y Y Y Y Y Y Y Y
Superficial

Malignant ~ Malignant ~ Malignant ~ Malignant ~ Malignant  Malignant Malignant ~ Malignant
spreading Malignant melanoma

melanoma  melanoma
melanoma
T2
12/10HPF 15/10HPF 11/10HPF 22/10HPF 16/10HPF 17/10HPF 71M0HPF 8/10HPF 10/10HPF 13/10HPF
N N N Y N N N N N N

06-06-

2024

Anal canal

Bleeding

per rectum

None

22cm

Malignant

melanoma

16/10HPF

25.

72

16-08-2024

Rectum and

anal canal

Bleeding per

rectum

None

Malignant

melanoma

7M0HPF

TABLE 2: Patient Demographics, Clinical Information, and Tumor Characteristics in Malignant
Melanoma of the Last 12 Patients in the Study.

Anatomic sites

The melanomas presented in a variety of anatomical sites: Rectum: nine cases (36%), anal canal: five cases

(20%), other non-cutaneous sites: esophagus, nasal cavity, oral cavity, and glans penis (16% collectively).

Cutaneous sites: Thigh, arm, and scalp (12% collectively)

Symptoms at presentation

The most common presenting symptom was bleeding per rectum, reported in 11 cases (44%). Other

symptoms included blackish discoloration with ulceration, post-coital bleeding, dysphagia, and nasal mass,

depending on the site of the melanoma.

Tumor Size

Tumor sizes varied from 1.2 cm to 5.1 cm in maximum diameter.

Ulceration

All 25 cases (100%) presented with ulceration.

Histologic Types

The predominant histologic type was malignant melanoma (88%, n=22) (Figures 1A-1C).
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FIGURE 1: Histopathology of Malignant Melanoma (H&E stain, 100x
magnification).

A) Image shows atypical melanocytes with nuclear pleomorphism, hyperchromasia, and prominent nucleoli; B)
Histopathology of malignant melanoma (H&E stain, 100x magnification), the image shows atypical melanocytes
with nuclear pleomorphism and prominent nucleoli. Tumor cells are arranged in nests with scattered brown
melanin pigment, typical of malignant melanoma; C) Histopathology of Malignant Melanoma (H&E stain, 400x
magnification). This high-power image highlights atypical melanocytes with nuclear pleomorphism and prominent
nucleoli. Scattered melanin pigment is evident within the tumor cells, consistent with malignant melanoma; D)
Immunohistochemistry of Malignant Melanoma (S-100, 400x magnification), E) Immunohistochemistry of
Malignant Melanoma (HMB-45, 400x magnification), F) Immunohistochemistry of Malignant Melanoma (Melan-A,
400x magnification)

Rare subtypes such as balloon cell melanoma, spindle cell melanoma, and superficial spreading melanoma
accounted for the remaining cases (Figures 2A-2B).

FIGURE 2: Histopathology of Rare Histologic Types of Melanomas.

A) Histopathology of balloon cell nevus showing nests of ballooned melanocytes with pale, vacuolated cytoplasm
(H&E stain, 400x magnification); B) Histopathology of spindle cell nevus showing fascicles of spindle-shaped
melanocytes with elongated nuclei and scant cytoplasm (H&E stain, 400x magnification).

Immunohistochemistry
The cases were positive for S100 (Figure /D), HMB 45 (Figure 1F), and Melan A (Figure 1F).

Mitotic Rates

Mitotic activity varied significantly among the cases, ranging from 5 to 22 mitoses per 10 high-power fields
(HPF).

Lymphovascular Invasion
Present in 12% of cases (n=3).

This study highlights the wide anatomical diversity of melanoma presentation, with a predominance in non-
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cutaneous sites like the rectum and anal canal. Despite this diversity, most tumors displayed aggressive
histopathological features, including ulceration and high mitotic activity.

Discussion

The findings from this nine-year retrospective study underscore the wide anatomical diversity of melanoma
and its pathological characteristics across both typical and atypical sites. Melanoma is typically considered a
cutaneous malignancy, with most studies focusing on its presentation in sun-exposed areas like the skin of
the limbs, back, and face [5]. However, this study demonstrates the significant occurrence of melanoma in
non-cutaneous sites, such as the rectum, anal canal, esophagus, and glans penis, which pose unique
diagnostic and therapeutic challenges due to their rarity and often delayed presentation [6,7].

One of the most notable findings of this study is the predominance of non-cutaneous melanomas, which
accounted for over 70% of the cases analyzed. The rectum and anal canal were the most commonly affected
non-cutaneous sites. These cases often presented with symptoms such as rectal bleeding, which can
resemble other gastrointestinal conditions, resulting in diagnostic delays. This observation is consistent
with other studies, such as those by Adinarayan et al. and Panda et al., which also report similar

findings [8,9]. The relatively high proportion of male patients (92%) in this cohort highlights the potential
influence of gender-related factors in the development of melanoma, particularly in non-cutaneous
locations. Research by Premi et al. and others has reported similar trends [10], though additional studies
with larger sample sizes are needed to investigate this further.

Tumor characteristics in this study revealed aggressive features in nearly all cases, with ulceration observed
in 100% of the tumors and high mitotic activity (ranging from 5 to 22 mitoses per 10 HPF) across the cohort.
Ulceration and mitotic rate are well-established prognostic factors in melanoma, correlating with a higher
risk of metastasis and poorer outcomes [11,12]. The high frequency of these aggressive features highlights
the need for vigilant monitoring and early intervention, even in atypical presentations of melanoma [13].

Lymphovascular invasion, although observed in only 12% of cases, further emphasizes the metastatic
potential of melanoma in non-cutaneous sites. Previous studies have shown that lymphovascular invasion
is a critical step in the metastatic process, leading to the spread of melanoma to regional lymph nodes and
distant organs. This is particularly concerning for patients with non-cutaneous melanomas, who may not
receive adequate screening or diagnostic workups due to the rarity of their presentations. For instance,
anorectal melanomas are known to have a higher propensity for distant metastasis, often leading to poor
prognoses [14].

Histologically, malignant melanoma was the most frequent diagnosis in this study, with rare subtypes such
as balloon cell melanoma, spindle cell melanoma, and superficial spreading melanoma also represented.
These histological variants have been noted to have varying prognostic implications. For instance, balloon
cell melanoma is often associated with a more indolent course, while spindle cell melanoma tends to be
more aggressive [15]. The presence of such subtypes highlights the histopathological diversity of melanoma,
underscoring the importance of accurate histological diagnosis to guide appropriate management.

The findings of this study underscore the critical need for heightened awareness and clinical suspicion of
melanoma, especially in non-cutaneous sites where it may present with atypical symptoms. Clinicians must
consider melanoma in the differential diagnosis of pigmented lesions or ulcerations in unusual anatomical
locations, such as the gastrointestinal or genitourinary tract. Given the aggressive nature of melanoma
observed in this cohort, early detection and timely intervention remain paramount in improving patient
outcomes.

This study also has important implications for public health and preventive medicine. While cutaneous
melanoma is closely associated with sun exposure, the etiology of non-cutaneous melanomas is less clear,
with potential links to genetic factors, chronic inflammation, and environmental exposures [16]. Future
research should focus on elucidating these risk factors to better inform screening and prevention efforts,
particularly for populations at higher risk for non-cutaneous melanoma.

Limitations

There are several limitations to this study that warrant consideration. First, the small sample size limits the
generalizability of the findings, particularly regarding the less common non-cutaneous melanoma subtypes.
Additionally, the retrospective nature of the study may introduce biases related to incomplete data
collection or inconsistent reporting in medical records. Finally, the study was conducted at a single tertiary
care center, which may not reflect the broader population trends seen in different geographic regions or
healthcare settings.

Conclusions

In conclusion, this study highlights the pathological spectrum of melanoma across both typical and atypical
anatomical sites, with a particular focus on non-cutaneous presentations. The high frequency of aggressive
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features, such as ulceration, high mitotic rates, and lymphovascular invasion, emphasizes the need for early
recognition and intervention in these patients. Increased awareness among clinicians, coupled with
improved diagnostic tools, will be key to enhancing outcomes for patients with melanoma, particularly those
with non-cutaneous involvement. Further research is needed to better understand the risk factors and
optimal management strategies for these rare but clinically significant melanomas.
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