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ABSTRACT

Mammary tumors are exceptionally uncommon in horses, whereas melanomas are frequently observed in gray horses. Limited
information is available regarding the treatment options and corresponding success rates for such cases. This case report aims to
describe the surgical treatment of a malignant melanoma in a gray mare. A 5-year-old dark gray mare weighing 440 kg was referred to
Kafkas University Animal Health Education Research and Practice Hospital due to a slowly growing pigmented mass located in her right
peri-mammary region. Detailed clinical examination and lung X-ray did not reveal any specific metastatic findings. Ultrasonography (USG)
and Doppler examination showed an oval solid hypoechoic mass with a well-defined hyperechoic margin and limited vascularization.
Surgical extraction of the mass was successfully performed under inhalation anesthesia. Histopathological examination of the removed
tumoral mass revealed numerous spindles or epithelioid-shaped neoplastic cells containing large brownish-black granular melanin
pigments in their cytoplasm, which were widely distributed throughout the mass. This case demonstrates that careful post-operative
monitoring can lead to successful outcomes in the surgical management of rare conditions such as mammary gland melanoma/
carcinomas in mares. However, further studies are needed to conduct long-term follow-ups of survival rates.

Keywords: Mare, Melanoma, Surgical treatment.

INTRODUCTION

Melanomas are cutaneous tumors originating from pigment-
producing melanocytes. In horses, melanomas have a prevalence
of 4-15% and are among the most commonly diagnosed tumors
in horses with gray hair (1, 2). Although many melanocytic lesions
initially appear as slow-growing or benign, a significant number
of them develop malignant features over time, increasing local
invasiveness and constituting a risk of systemic metastasis (1, 3).
Melanoma in horses is a common neoplasm, particularly in older
horses with a genetic predisposition resulting from mutations
in specific regulatory genes, which creates challenges in tumor
treatment planning (4, 5). Although tumor extirpation by surgical
excision has long been considered the mainstay of treatment
for localized melanoma, it is difficult to obtain complete and
oncological safe resection margins in areas with anatomically
specific challenges such as the perianal region, tail, and mammary
glands, resulting in high local recurrence rates (1, 6).

It is generally accepted that the diagnosis of melanocytic
tumors in horses can be established reliably from macroscopic
appearance and clinical findings. Reported case studies and
retrospective studies show that promising results have been
obtained with surgical methods, but they also present some
challenges. In one reported case, a mare underwent resection

for an intraocular neuroepithelial tumor followed by evidence of
metastatic mammary carcinoma, suggesting that in multifactorial
cases, surgical intervention on a tumor at a single anatomical
site may sometimes not adequately control recurrences (7). In
addition to surgery, innovative techniques provide important
complementary approaches to enhance the efficacy of treatment
when complete excision is technically challenging. Moreover,
the integration of precise imaging modalities such as three-
dimensional ultrasonography into preoperative planning has
contributed to improved surgical results by ensuring a more
accurate definition of tumor margins (6, 8). Although some studies
have focused on topical treatments or intratumorally administered
chemotherapeutics, surgical intervention remains the primary
treatment modality when total resection is possible (2, 9).

In the present case report, the application of the surgical
excision approach in treating melanoma in the mammary region of
amare, including the determination of resection margins supported
by preoperative planning and modern imaging techniques, as well
as post-operative care and follow-up after diagnosis, is considered
in detail.
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CASE HISTORY

This case summarizes the clinical diagnosis and treatment of a
tumorous mass in a 5-year-old, 440 kg, gray-skinned mare that
was brought to the Kafkas University Animal Health Education,
Research, and Training Hospital and was diagnosed with a
pigmented mass in the right mammary region. The anamnesis
reported that the mass had started as a small lump over the last 10
months and had grown slowly, but recently reached a size larger
than the palm. It was determined that the mare was regularly
monitored. Its general condition and feed consumption were
normal. There were no issues, such as a decline in body condition
or respiratory problems. The mass caused the animal to experience
restlessness and anxiety due to its constant contact with its hind
limbs and abdominal area, and a decrease in work performance as
it was used as a work animal.

Clinical and ultrasonographic examination

In general, clinical examination determined that the patient’s
overall condition and attentiveness to the environment were
normal. The vital signs (respiration, pulse, body temperature) were
within physiological limits, and the hair coat was normal. In the
detailed clinical examination and thoracic radiography, no specific
metastatic findings were observed. Clinical inspection revealed a
single solid mass in the right mammary area, larger than the palm,
with irregular contours and dense black pigmentation on the
surface facing the ground (Figure 1a-b). On palpation, the mass
was found to have a hard structure connected to the skin of the
right mammary lobe and to penetrate subcutaneously, originating
from a specific region. No other mass was found in the region.

Figure 1: Clinical appearance of an irregular tumoral lesion in the
mammary gland (a-b).

Ultrasonographic (USG) and Doppler examination revealed an
oval, solid, hypoechoic mass with a well-defined hyperechoic
border and poor vascularization (Figure 2).

Figure 2: B-mode ultrasonography of the tumoral mass from
different directions and hyperechoic capsule (a-b, dark blue
arrows).
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Surgical treatment

The preoperative clinical examination of the case revealed
normal cardiovascular and respiratory values (pulse rate 37
bpm, respiratory rate 12/min). Pre-anesthesia was induced with
detomidine hydrochloride (Dormosedan®, 20 ug/kg IV, Zoetis
Animal Health, Florham Park, NJ) for about 10 minutes, and the
mare was restrained by the Berlin method and placed on the
operation mat. After sedation, rapid induction was achieved
with ketamine hydrochloride (Ketasol 10%, 2 mg/kg IV, Interhas,
VetViva Richter GmbH, Austria) in the pre-induction phase. An
endotracheal tube was administered, and general anesthesia
was maintained with sevoflurane (Sevoflurane-Baxter, Baxter
Healthcare Corp., Puerto Rico, USA) inhalation anesthesia. After
standard surgical procedures were performed, the tumor was
extirpated by controlled dissection of the mass, whose borders
were determined by clinical and USG examinations. Subsequently,
the subcutaneous connective tissue was closed using an absorbent
suture (PGLA, 0, 2/0 Trusynth Healthium Medtech, India) to
minimize tissue gaps. Finally, the operation was completed with
a simple continuous suturing technique to preserve the aesthetic
and functional integrity of the skin (Figure 3a-b).

Figure 3: Surgical procedure (a-b) and post-operative scar region at
3 months (c, arrowheads).

Meloxicam 0.6 mg/kg, IV (Maxicam, Sonavel Tirkiye) was used as
an analgesic for post-operative pain management, and 10,000 U
benzyl penicillin procaine/day and 10 mg dihydrostreptomycin/kg,
IM (Reptopen, Ceva Animal Health, France) were administered for
5 days for broad-spectrum prophylactic treatment. Nitrofurazone
(Furacin 0.2%, Sanofi Turkiye) was applied topically to prevent
infection at the incision site. At the end of the three-month clinical
follow-up, the patient had recovered with no complications (Figure
3c), and no recurrence was found in the tumor resection area or
other parts of the body during the post-operative follow-up period.

Histopathological diagnosis

In the prepared tissue (Figure 4a), the tumoral lesions taken from
the mare were fixed in 10% formaldehyde solution, and after
routine tissue follow-up procedures, 5-micron-thick sections were
prepared from the paraffin blocks obtained, and Hematoxylin
& Eosin staining was performed. Neoplastic cells containing
intensive, large, brownish-black granular melanin pigments in their
cytoplasm were observed spread over a large area of the tumoral
mass (Figure 4b). There was a significant nuclear-to-cytoplasmic
ratio, heterogeneous nuclei, and sometimes multiple mitotic
figures. Furthermore, the band-like arrangement of melanoma
cells in the dermis layer was determined to be an essential
criterion for confirming the diagnosis and also indicates the
tumor’s invasive potential and tendency to infiltrate surrounding
tissues. Accompanied by these histopathological findings, the
diagnosis was confirmed by supporting the classical melanoma
histomorphology, and the intensity of melanin pigmentation
provided certainty to the diagnosis.
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Figure 4: Macroscopic section of the tumor (a), histopathologic
observation of neoplastic cells (b, thick white arrow).

DISCUSSION

It was reported that melanocytic tumors constitute 6-15% of all
equine cutaneous tumors and 34% of total neoplasms in horses
(10). Statistical analyses reveal that there is a marked predisposition
to the formation of melanocytic tumors (EMT: Equine Melanocytic
Tumors) especially in horses with gray hair (63.27%, P < 0.01) and
the prevalence of the most malignant EMT types is significantly
increased in horses over 15 years of age (70%, P < 0.05). These
tumors may be benign in the beginning, but data from the
literature suggest that all EMTs have the potential to undergo a
malignant transformation and even develop distant metastases
(11). A black color characterizes EMTs, but (especially high-grade
anaplastic melanomas) may range from pale pink to white or
marble-like in color. In addition to the more common occurrence of
EMT in gray horses, these tumors can also develop in other horses.
Typical areas of localization include the ventral side of the tail,
perianal region, perineum, external genitalia, parotid gland region,
mammary gland, periocular region, and lips (3, 10, 12, 13). The
presented case was a gray-brown mare; the anatomical location
of the mass and clinical findings were evaluated, resulting in a
preliminary diagnosis of melanoma, consistent with the literature
information.

Equine melanomas account for approximately 15% of all
cutaneous neoplasms; however, theirincidence increases sharplyin
gray hair horses, where progressive hair loss is often accompanied
by the gradual appearance of multiple melanocytic masses that
grow, coalesce, and sometimes undergo malignant transformation,
highlighting the critical need for lifelong dermatologic monitoring
and early intervention (14, 15, 16, 17). Although congenital lesions
are rare in young horses, melanoma development begins around
6 years of age, when graying of the coat starts, and this risk can
be as high as 80% in gray horses over 15 years of age (17, 18, 19).
Furthermore, the clinical course of melanoma in horses is slower
thanin other species, such as humans and dogs, with lower rates of
invasion and metastasis (20, 21, 22, 23, 24). Moreover, the effects
of the time factor on the clinical course of equine melanomas have
been clearly demonstrated. The observed 11.2-fold increase in
tumor size over time (25) and an increase in the number of tumors
carried by each horse (26) suggest that patients may require more
invasive and challenging surgical techniques in the event of late
intervention. Accordingly, late intervention results not only in the
growth of the current tumor but also in an increased risk of new
lesions appearing in the future. Similarly, a review of the clinical
course of EMT has demonstrated that early diagnosis and surgical
excision significantly reduce the risk of progressive invasive
complications and distant metastasis by preventing an increase
in tumor size and tumor number. Surgical excision of tumors
located in the perianal, perirectal, and ventral surface of the tail
has been reported to be locally curative, and recurrence has been
emphasized to be minimal (6, 27). Furthermore, the simultaneous
presence of two rare tumors affecting the eye and mammary gland,
intraocular neuroepithelial neoplasm and metastatic mammary
carcinoma, which are diagnosed in horses in a short period (e.g.
within 9 months), reveals the vital importance of early intervention
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and points out that post mortem and immunohistochemical (IHC)
evaluations provide diagnostic certainty (6, 7 ,28).

In the presented case, the pigmented mass, initially
appearing as a small lump in the right mammary region, developed
significantly over time, causing the animal to become restless
and negatively affecting its work performance. In the light of
clinical, ultrasonographic, and Doppler examinations, the lesion
was demarcated and its malignant potential was considered low.
The surgical operation was performed meticulously following
standard procedures from preoperative preparations to anesthesia
administration, from controlled dissection to at least 2 cm
additional removal of surrounding tissue, and this approach is in
line with the treatment options reported by Groom and Sullins
(6), where systemic effects are rarely observed and local control
is achieved.

Veterinary pathologists have had difficulty accurately
predicting the biological behavior of EMT using existing
classification systems for many years; therefore, the combined
evaluation of clinical staging and histopathological classification
has become indispensable in providing prognostic information
(10, 13, 19, 25, 29, 30, 31). Histopathologic examination of the
tissue samples, stained with hematoxylin and eosin, revealed the
classic features of the tumor tissue, including intense melanin
pigmentation, spindle or epithelioid cellular morphology, a high
nuclear-to-cytoplasmic ratio, and a band-like cellular distribution.
These findings confirm the invasive potential of the tumor and
its tendency to infiltrate surrounding tissues, which are critical in
clarifying the diagnosis and determining prognosis (32).

In the presented case, early surgical treatment, USG-guided
excision of the tumor within clearly defined surgical margins,
and careful management of appropriate anesthesia and post-
operative care protocols resulted in a significant improvement
in the patient’s clinical prognosis. No recurrence was observed
at the excision site during the three-month follow-up period.
Histopathological evaluations confirmed the classical melanoma
features of the tumor, demonstrating its invasive potential and
indicating that early intervention is successful in these neoplasms.
These results, which are in line with the literature data, support that
the progressive complications of equine melanomas and the need
for invasive surgery can be minimized with timely and correctly
planned intervention. Thus, by providing reliable, evidence-based
advice to horse owners, veterinarians can take important steps
in preserving patients’ quality of life and working performance
through early diagnosis and surgical excision (6, 25, 26, 27, 33).

Itis believed that melanoma cases can be effectively controlled
through a surgical approach, and the difficulties and recurrence
rates reported in the current literature can be reduced with the use
of appropriate techniques and a multidisciplinary methodology.
However, long-term follow-up is required to determine survival
rates.
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