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Malignant Melanoma of the Palpebral Conjunctiva in a Captive
Fallow Deer
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ABSTRACT: A case of malignant melanoma in
the conjunctiva of the eyelid of a captive 13-yr-
old female fallow deer (Dama dama) was stud-
ied. The black tumor that protruded to the pal-
pebral conjunctiva of the right lower eyelid
consisted of an infiltrative growth of melanin-
containing neoplastic cells with marked cyto-
logical atypia. The tumor involved the conjunc-
tiva of the right lower eyelid and infiltrated to
the conjunctival epithelial layer, but did not
reach the palpebral skin. Numerous mitotic fig-
ures and lymphatic invasions were observed.
This is a very rare case of a malignant mela-
noma arising from the palpebral conjunctiva in
a wild ruminant.

Key words: Case report, Dama dama, fal-
low deer, malignant melanoma, palpebral con-
junctiva.

Eyelid melanomas arise from haired
skin or palpebral conjunctiva. Melanomas
of the haired skin of eyelids, which are
rare in domestic animals other than dogs
(Wilcock, 1993), are almost invariably be-
nign and closely resemble benign mela-
nomas elsewhere in the skin (Wilcock,
1993). In contrast, melanomas arising in
the conjunctiva, which are very infrequent
compared to all other ocular melanomas,
are usually malignant (Pullery and Stan-
nard, 1990; Goldschmidt and Shofer, 1992;
Wilcock, 1993). Their relationship to eye-
lid melanomas seems analogous to mela-
nomas of the lip; those of the haired ex-
terior lip are benign and those of the
mucous membrane of the inside of the lip
are malignant (Wilcock, 1993). Conjuncti-
val melanomas have been reported in dogs
(Diters et al., 1983) and cats (Belkin, 1975;
Cook et al., 1985). In the eyelid melanoma
of a cat described by Cook et al. (1985),
the tumor had invaded the conjunctival
epithelium and deeper tissues. So, it arose
from the palpebral conjunctiva. Eyelid
melanomas of gray-skinned horses are re-

ported; these melanomas arose from
haired skin, not palpebral conjunctiva
(Fleury et al., 2000). Herein, we describe
a case of malignant melanoma in the pal-
pebral conjunctiva of a captive fallow deer
(Dama dama).

A 13-yr-old female fallow deer kept in
Gunma Safari park (Gunma Prefecture,
Japan; 36�24�N, 139�4�E) had a 1 cm black
tumor mass on the palpebral conjunctiva
of the right lower eyelid. Despite being re-
moved three times, the tumor recurred
and grew to a size of approximately 5 cm.
The center of the tumor was severely nec-
rotized. As the tumor grew, the right side
of the face was swollen and the deer’s ap-
petite decreased. Eventually the animal
collapsed and was euthanatized by an
overdose of pentbarbital (pentobalbital so-
dium salt, Nacalai tesque, Kyoto, Japan;
100 mg/kg body weight given intravenously).

A complete necropsy was performed
immediately after death. The necropsy re-
vealed a 10 cm tumor on the right eyelid.
The tumor protruded to the palpebral
conjunctiva (Fig. 1). The overlying con-
junctiva was severely ulcerated. The globe
was oppressed by the tumor mass, but in-
vasion of the tumor was not observed. The
mass was black, firm, and lobulated on the
cut sections (Fig. 1), with prominent cen-
tral necrosis. The palpebral skin was intact.
No metastatic lesions were observed in any
of the other organs examined.

Organs were collected and fixed in 10%
neutral buffered formalin. Paraffin sec-
tions from major organs (liver, spleen,
heart, kidneys, lungs, pancreas, stomach,
small intestine and large intestine) and the
right eyelid tumor were cut at 5 �m, and
were stained with hematoxylin and eosin.
The serial sections of the tumor also were
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FIGURE 1. Marginal part of eyelid with tumor.
Formalin-fixed sample. The tumor mass was black
and firm. The tumor protruded to the palpebral con-
junctiva (arrows) and ruptured. The palpebral skin
and meibomian glands (arrowhead) were intact. Bar
� 1 cm.

FIGURE 2. The tumor contained cells with a
modest amount of black melanin. Anisokaryosis was
marked and large bizarre nuclei (arrow) were scat-
tered throughout. There were also numerous mitotic
figures (arrowheads). HE stain. Bar � 50 �m.

stained with Masson’s trichrome, Fontana-
Masson stain and the bleaching method
(potassium permanganate-oxalic acid
method) for melanin pigment (Orchard,
1999). Samples of formalin-fixed tumor
tissue were fixed with 1% osmium tetrox-
ide (Nissin EM, Tokyo, Japan) and, after
being dehydrated in a series of graded eth-
anols, were embedded in Luveak R (EMS,
Washington, Pennsylvania, USA). Ultra-
thin sections were cut and double-stained
with uranyl acetate and lead citrate, and
examined with an electron microscope (H-
8100, Hitachi Ltd., Tokyo, Japan) at 75 KV.

Microscopically, the tumor consisted of
an infiltrative growth of melanocytic tumor
cells. The tumor cells contained various
amount of black-brown melanin pigment,
which turned black under the Fontana-
Masson stain, and were colorless when

treated with the bleaching method. The
tumor involved the conjunctiva of the right
lower eyelid and some neoplastic cells in-
filtrated to the conjunctival epithelial layer.
Moreover, neoplasm had infiltrated to the
orbicularis oculi muscles but had not
reached the palpebral dermis. The tumor
cells tended to be arranged in alveolar for-
mations, and irregular branching strands
of fine connective tissue which turned blue
with Masson’s trichrome stain were visible.
In some areas, neoplastic spindle cells dis-
played an interwoven pattern (Fig. 2).
There were frequent invasions of the tu-
mor into lymphatic vessels (Fig. 3). The
tumor showed prominent central necrosis
and severe infiltration of neutrophils in the
eyelids and subcutaneous tissue of the
right side of the face. The tumor cells var-
ied in shape from cuboidal to fusiform and
showed prominent pleomorphism. Nuclei
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FIGURE 3. Lymphatic invasion of tumor. Mela-
notic neoplasm cells invaded the lymphatic vessel (ar-
rowheads). Bar � 100 �m.

varied from ovoid to fusiform, depending
upon the cytoplasmic morphology. Aniso-
karyosis was marked and large bizarre nu-
clei were scattered throughout (Fig. 2).
Numerous mitotic figures were observed
at the rate of 10–20/10 high power fields
(HPF).

Ultrastructurally, there were numerous
highly electron-dense melanosomes in the
cytoplasm of the neoplastic cells. These
melanosomes varied from 200 to 600 nm
in diameter, and immature melanosomes
consisting of laminal components were
scattered throughout the cytoplasm.

The criteria used for distinguishing be-
nign from malignant melanotic neoplasms
are based on the anatomic location and cy-
tological features of tumors in dogs (Gold-
schmidt and Shofer, 1992). Grossly, the
present tumor protruded from the inside
of the eyelid, and the palpebral skin was
intact. Moreover, with the histopathologi-

cal examination, despite the invasion of the
tumor, it did not associate with the pal-
pebral skin. Therefore, we considered that
the tumor arose from the conjunctiva of
the eyelid. There was much cytological
and nuclear atypia in this case, and lym-
phatic invasions were frequent. The mi-
totic index is used as a prognostic criteria
in canine melanoma (Bostock, 1979). Ma-
lignant melanomas have increased num-
bers of mitotic figures (�3/10 HPF)
(Goldschmidt and Shofer, 1992). In our
deer melanoma case, numerous mitotic
figures were observed. Therefore, this
deer palpebral melanoma was diagnosed
as malignant. In the uveal tract, corneo-
scleral junction, and the conjunctiva me-
lanocytes are found. Melanoma of these
structures have been reported in various
domestic animals (Belkin, 1975; Diters et
al., 1983; Dietz et al., 1986; Patnaik and
Mooney, 1988; Wilcock, 1993). However,
fewer cases of melanomas arising from pal-
pebral conjunctiva have been reported. To
our knowledge, there are no existing re-
ports of melanocytic tumors in deer or
other wild ruminants which makes the
present case a very rare occurrence.
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