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ABSTRACT

This is a case of malignant melanoma with rhabdomyosarcomatous differentiation presenting as a
conjunctival mass in a 50-year-old male. Melanoma cells were seen to react with desmin, myogenin and

vimentin, indicating rhrabdomyosarcomatous differentiation. This condition is very rare, with less than twenty
cases reported in the literature, which conftributes to the limitations in molecular characterization and
standard treatment protocols for this entity. This condition has an aggressive course with a poor prognosis.
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cases reported.? This is associated with a poor prognosis,
with distant metastases seen in most documented
cases.” This report describes a case of melanoma with
rhabdomyosarcomatous differentiation in a 50-year-old
male, presenting as a right conjunctival mass.

CASE

This is a case of a 50-year-old male who presented with a
right conjunctival mass. Two months prior to admission,
the patient noticed the development of a small, pigmented
mass in his right eye following the accidental scratching of
a pre-existing mole. The patient reported that this mole
had been present since childhood and had remained
unchanged in size and color over the years. However, in
the intervening months, the lesion began to increase in
size, prompting the patient to seek initial consultation
at a local hospital, followed by referral to our institution
for further evaluation. The patient was a farmer and had
an unremarkable family history and past medical history.

Physical examination revealed complete ptosis of the right
eye with reduced visual acuity (OD: 20/100, OS: 20/50),
and a visible pigmented mass located at the superior fornix
(Figure 1). There was no mass, ptosis, or restricted range
of motion in the extraocular muscles of the left eye. The
skin showed no pallor or suspicious lesions. Additionally,
no cervical lymphadenopathy was present. The rest of
the physical findings were unremarkable. The patient
was then admitted to our institution with the diagnosis of
“consider conjunctival melanoma.”
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Figure 1. Examination of the patient’s right eye reveals (A) a brown, fleshy, mass arising from the superior conjunctival fornix. (B) The
mass spreads along the superior palpebral conjunctiva, and (C) extends toward the posterior lid margin. It further protrudes outward,
reaching (D) the plica semilunaris and (E, F) the caruncle. (Yellow asterisks indicate the relative location of the mass.)

CT scan of the patient’s eye mass revealed an irregular, ill-
defined soft tissue lesion located at the right supraorbital
region anterior to the globe approximately measuring 0.95
x 1.1 x 1.4 cm. The patient then underwent exenteration
of the right eye, with an uneventful postoperative course.

The specimen submitted for pathology consists of the
entire right eye with attached periorbital cuff, muscle and
fascia that entirely measures 4.5 x 4 x 3 cm (Figure 2).
The optic nerve measures 0.2 x 0.3 cm. The cut section
of the eye reveals a tan, ill-defined mass (2 x 1.3 x 1.2 cm)
at the palpebral conjunctival area (Figure 3). The mass
is 2.2 cm from the optic nerve, 0.6 cm from the superior
margin, 2 cm from the inferior margin, and 0.2 cm from
the anterior margin.

Histologic examination of the eye mass shows nests of
atypical cells consisting of pleomorphic polygonal cells
with eccentric, hyperchromatic, vesicular nuclei and
large, prominent nucleoli. The cytoplasm is abundant and
eosinophilic with varying degrees of pigmentation visible.
Tumor cells are seen invading the stroma, and 10 mitotic
figures were seen per 10 high-power fields. Lymphovascular
invasion was not identified (Figure 4).

The biopsy was signed out as “consistent with malignant
round cell neoplasm, consider (1) melanoma, (2) rhabdo-
myosarcoma” with suggestions for immunohistochemistry
with myogenin, desmin, vimentin, S100, HMB-45, and
MART-1 for additional evaluation. No definitive post-
surgical plan was made pending final identification of
the malignancy, and the patient was lost to follow-up
after discharge.

Immunohistochemical examination of the specimen
was done, and the neoplastic cells showed diffuse
positivity for melanocytic markers S-100, and Melan A
(Figure 5). The neoplastic cells were also focally positive
for skeletal muscle markers myogenin, desmin and
vimentin (Figure 6), indicating rhabdomyosarcomatous
differentiation.
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Figure 2. Cut section of the patient’s exenteration specimen.
The mass is seen occupying the superior palpebral conjunctiva
(vellow asterisks).

Figure 3. A mass is seen at the palpebral conjunctival area of the
eye (yellow asterisk).
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Figure 4. (A) Low-power magnification (H&E, 100x) of the mass
shows clusters of tumor cells. (B) High-power magnification (H&E,
400x) shows polygonal cells with abundant eosinophilic cytoplasm
and pigmentation. (C) Low-power magnification (H&E, 100x)
shows stromal invasion. (D) and (E) High-power magnification
(H&E, 400x) reveals numerous mitotic figures (black circles).

Figure 5. Immunohistochemistry was diffusely positive for (A) S100 and (B) Melan-A.
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Unfortunately, the patient was lost to follow-up after
surgical management. The patient was then reported to
have expired 11 months after the diagnosis was made.

DISCUSSION

Melanomas can arise in extra-cutaneous regions including
the area in and around the eye. Conjunctival melanoma
originates from the melanocytes in the basal layer of the
conjunctival epithelium and accounts for about 5% of
all ocular melanomas.* This entity is distinct from uveal
melanoma despite both being referred to as “ocular
melanomas.” Melanomas in this area can occur at any part
of the conjunctiva, but often appear at sun-exposed areas
such as the bulbar conjunctiva.*® About 75% of cases arise
from precursor lesions such as primary acquired melanosis
(PAM) or a pre-existing nevus. The patient’s tumor arose
from a mole that had been present since childhood. De
novo cases occur in 15-25% of cases.* The differential
diagnosis for this tumor includes other melanocytic
lesions such as PAM, conjunctival nevus and acquired
melanoses, as well as malignancies such as pigmented
squamous cell carcinoma, uveal melanoma, or metastatic
melanoma from a cutaneous site.® The malignancies in
the differential diagnoses are ruled out as there are no
other body sites affected by a malignant tumor, as well as
the absence of other component tumor cells in the mass
(in the case of pigmented squamous cell carcinoma). The
distinction of melanomas from other melanocytic lesions
includes stromal invasion along with severe cytological and
architectural atypia exceeding those expected in a nevus
as essential criteria.” The prominent cytological atypia
in the examined specimens rules out any benign lesions
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Figure 6. Immunohistochemistry was focally positive for (A)
myogenin, (B) desmin and (C) vimentin, indicating rhabdomyo-
sarcomatous differentiation.

in the differential diagnosis and qualifies the tumor as a
malignancy as opposed to a nevus with atypical features.

The biopsy was initially signed out as “consistent
with malignant round cell neoplasm, consider (1)
melanoma, (2) rhabdomyosarcoma” with suggestions for
immunohistochemistry with myogenin, desmin, vimentin,
S100, HMB-45, and MART-1 for additional evaluation.
The presence of polygonal, eosinophilic cells in the
specimen prompted the testing for muscle markers to rule
out rhabdomyosarcoma.

This case of conjunctival mass on a 50-year-old male has
shown positivity for desmin, vimentin and myogenin on
the same area of tumor cells that has shown positivity for
melanocytic markers S100 and Melan-A. This is consistent
with the other documented cases of melanomas with
rhabdomyosarcomatous differentiation, where foci of
tumor cells were reactive to skeletal muscle markers (Table
1). Moreover, no other documented cases of melanomas
with rhabdomyosarcomatous differentiation have been
reported in the conjunctiva. This makes the current case
possibly the first of its kind to be reported.

It should be noted that a melanoma with rhabdomyo-
sarcomatous differentiation is distinct from a rhabdoid
melanoma. A rhabdoid morphology in a tumor is described
with features such as a polygonal shape, eccentric nuclei,
large nucleoli, and abundant eosinophilic cytoplasm con-
taining hyaline filamentous inclusions.®!* First described in
a variant of Wilms Tumor, rhabdoid differentiation has been
seen in other neoplasms and is thought to be a common
endpoint of dedifferentiation of a variety of tumors."”
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Table 1. Cases of malignant melanoma with rhabdomyosarcomatous differentiation

Clinical outcome
Underwent surgery + adjuvant radiotherapy. Treated with vemurafenib
with complete metabolic response. Small volume metastasis detected
after 12 months.
Underwent surgery + radiotherapy; developed chest metastasis and died
of disease 10 months after presentation.

Clinical Information IHC
59/M skin mass at anterior (+): Desmin, Myogenin,
abdominal wall with right axillary $100, HMB-45, Melan-A
lymph node metastasis
21/F submandibular mass
(not biopsied) and cervical
lymph node metastasis
90/M skin mass at the back of pinna

Reference
Reilly, et al.®

(+): Desmin, Myogenin,
MyoD1, S100, Melan-A

Gharpuay-Pandit,
etal.’

(+): Desmin, Myogenin,
MyoD1, S100, HMB45

Gharpuay-Pandit, Lesion was excised; Lost to follow-up.

etal.’

(-) Melan-A

Shenjere, et al.*® 67/F Skin mass at chest

(+); Desmin, myogenin, MyoD1, Underwent wide local excision; developed pulmonary metastasis; died of
S100, HMB-45, Melan-A

unrelated causes 2 years after diagnosis.

51/F Mucosal melanoma at cervix
with lymph node metastasis

Shenjere, et al.®®

(+): Desmin, Myogenin,
$100, HMB-45, Melan-A

Underwent surgery + adjuvant chemotherapy. Developed widespread
pelvic disease 10 months after surgery and considered for experimental
treatment. Alive with disease.

75/M skin mass behind right ear with
cervical lymph node metastasis

Antonoy, et al.?
5100, Melan-A

(+): Desmin, Myogenin,

Underwent wide local excision + chemotherapy. Developed chest
metastases and died of disease 7 months later.

Kuwadekar, 72/M scalp mass (+) Desmin, vimentin, Underwent wide local excision. Re-biopsy was done 4 months post-op.
et al.! myogenin (-) HMB-45, Melan-A Referred for external beam radiation therapy.
Campbell et al.*? 52/F upper back mass with axillary (+) Desmin, myogenin, Wide local excision + adjuvant chemotherapy. Died of disease 4 years after

lymph node and vertebral metastasis S-100, MART-1

diagnosis.

Gupta, et al.? 72/M left lateral scalp mass

(+) Desmin, Vimentin

Wide local excision + immunotherapy and radiation; currently with disease.

Baltres, et al.** 2/F congenital nevus at

lumbosacral region

(+) S-100, SOX10, HMB45, (+)
myogenin, myo-D1, desmin,

Complete surgical excision + adjuvant chemotherapy. Pulmonary and
hepatic metastases were found after treatment.

(+) hyperdiploidy with high-
level gain of chromosome 8

Tran, et al.** 96/M right forearm mass

desmin, Myo-D1

(+) S-100, HMB-45,

Complete surgical excision. On adjuvant radiation therapy 5 months after
excision.

Current case 50/M conjunctival mass

(+) Desmin, myogenin,

Exenteration, lost to follow up. Died 11 months after diagnosis.

vimentin, S-100, Melan-A

Despite similar appearances, a rhabdoid melanoma lacks
immunohistochemical markers for skeletal muscle (e.g.,
myogenin) and will only contain intermediate filaments
(e.g., vimentin, desmin)®'’. Melanomas can also undergo
transdifferentiation, in which a dedifferentiated melanoma
acquires heterologous elements.'® The loss of melanocytic
markers in a transdifferentiated melanoma can obscure
the diagnosis and may require molecular testing for
confirmation. While a definitive progression sequence of
malignant melanoma to produce rhabdomyosarcomatous
elements has not been characterized, a proposed progression
includes dedifferentiation of the melanoma and acquisition
of nonmelanocytic phenotypes'. Sarcomatoid melanoma
has been proposed as a “transition stage” of this tumor."

The lack of funds and the patient being lost to follow-up
has precluded molecular characterization of the current
case. The molecular pathogenesis of melanoma has
been extensively documented.!” The use of BRAF and
NRAS testing can be used to identify undifferentiated
melanomas.'® Conjunctival melanomas share similarities
with cutaneous and mucosal melanomas at the molecular
level, such as the presence of BRAF, NRAS, NFI and
KIT mutations.” Only about one-third of conjunctival
melanomas harbor a BRAF mutation, with the mutation
itself associated with sun-exposed sites and as a target
of therapy in primary and recurrent tumors*. NRAS
mutations are common in conjunctival nevi but are only
seen in 20% of conjunctival melanomas.* NRAS mutations
in conjunctival melanomas are associated with an increased
risk of metastasis and death.?” NFI/ mutations are present
in one-third of conjunctival melanomas but have no
association with clinicopathologic features or prognosis.*
Mutations in KIT are seen in conjunctival melanomas in
non-sun-exposed areas. Like NFI, no association has been
seen with KI/7 mutations and survival.*

Molecular markers sought as therapeutic targets for
conjunctival melanoma include BRAF, NRAS, NF1, KIT
and PD-1/PD-L1.%'%%! Other targets being explored for
therapy include enhancer of zeste homolog 2 (EZH2) and
the mTOR pathway.?!

Genetic studies specifically for melanomas with
rhabdomyosarcomatous differentiation showed features
shared with embryonal rhabdomyosarcoma, such
as a hyperdiploid genome and a high-level gain of
chromosome 8." An NRAS mutation and “shared genetic
alterations (loss of chromosome 1q31, amplification of
1q32, and gain of 12q23-qter)” has been found in both
the melanoma and rhabomyosarcomatous tumor cells in
two cases,'*?? suggesting a clonal relationship between the
two components. The rhabdomyosarcomatous cells were
also shown to express rhabdomyogenic RNA transcripts,
correlating with morphology and immunohistochemistry.'

Conjunctival melanoma by itself has a 10-year mortality
rate of 25-35%. Prognostic factors include a de novo
origin, non-bulbar conjunctival location, nodular growth,
multifocal location, and lymph node spread. Increased
mitotic rate, lymphatic invasion, and angiotropic metastases
microscopically are also negative prognostic factors.” The
presented case showed a non-bulbar conjunctival location
and a mitotic rate of 10 mitoses per 10 high-power fields,
but no lymphovascular invasion was identified.

Due to the paucity of cases, no standard treatment has been
formulated for melanomas with rhabdomyosarcomatous
differentiation. The cases documenting the disease
used a combination of wide excision of the tumor with
radiotherapy or immunotherapy (Table 1), with varying
results. Survival from the time of diagnosis ranged from
7 months® to 4 years'?. The presented case was lost to
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follow-up, and the patient expired 11 months after the
diagnosis was made. The disease remains to have a rapidly
progressive course with a poor prognosis. Most of the
documented cases rapidly developed distant metastases.?

CONCLUSION

This report discusses a case of malignant melanoma with
rhabdomyosarcomatous differentiation located in the
right conjunctiva of a 50-year-old male patient. Limited
literature review has shown the aggressive nature of the
entity in other locations, therefore, thorough examination
and testing to identify and document this entity is necessary.
Genetic studies have been performed but have limited value
in diagnosing the entity and are more useful in identifying
alterations targetable for immunotherapy. Due to its
rarity, there is a lack of clinical trials aimed at developing
standard treatment protocols, ultimately contributing to
lower survival rates.
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