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CA S E R E PORT

Metastatic extradural melanoma of the lumbar spine in a cat
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Abstract

A 7-year-old neutered male Domestic shorthair cat, with a 1.5-year history of left

eye enucleation secondary to a diffuse iris malignant melanoma, was evaluated for

progressive onset of pelvic limb paresis and ataxia with severe thoracolumbar hyper-

aesthesia and dysorexia. Neurological examination localised a lesion to the T3–L3

spinal cord segments.Magnetic resonance imaging of the thoracolumbar spine showed

awell-definedextradural T1-weightedhyperintensenon-contrast-enhancingmass, ini-

tially suggesting a potential haemorrhagic component. Exploratory surgery revealed a

brownish extradural lumbar mass. Histologic examination concluded to a melanoma,

most probably metastatic given the animal’s previous medical history. This report

highlights the importance of collecting a complete medical history, which can help in

obtaining a preliminary differential diagnosis in cats with clinical signs of myelopa-

thy. Although the location of this metastasis is particularly unusual both in human

and veterinary medicine, making optimal treatment challenging for neurosurgeon, our

increased understanding of immune and tumour cell biology during the past decade is

likely to improve the future treatments of felinemelanoma and its metastases.
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1 INTRODUCTION

Diffuse iris melanoma is the most common primary intraocular neo-

plasm in cats (Sandmeyer et al., 2017). Many factors are involved

in the pathogenesis of melanoma, including environmental, genetic

and immunological factors (Calado et al., 2014), which can make the

biological behaviour of feline ocular melanoma variable. Despite this

variability and uncertainty, various macroscopic and histological crite-

ria for this type of melanoma have been developed in an attempt to

provide some prognostic value (Wiggans et al., 2016).

Metastases of diffuse iris melanoma to the central nervous system

have been very uncommonly reported in cats and exclusively in the

brain. In human medicine, metastases most often involve the brain

through optic nerve invasion; when they involve the spinal cord, they

are mostly located in the vertebra, intradural space or intramedullary
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region (Gokaslan et al., 2000; Ishii et al., 2010; Sun et al., 2013). Epidu-

ral metastases are extremely rare (Peters et al., 2015). Consequently,

the optimal management of such ametastasis is challenging.

Thepresent report describes a case of a delayedmetastatic extradu-

ral melanoma of the lumbar spine in a cat, which is a very rarely

expected location, both in human and veterinary medicine. To the best

of our knowledge, this is the first report of such diffuse iris melanoma

metastasis and its management in a cat.

2 CASE HISTORY

A 7-year-old castrated male Domestic shorthair cat was presented to

the neurology department for evaluation of a 3-week history of pro-

gressive pelvic limb ataxia and paraparesis with severe thoracolumbar
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spinal pain. The cat was inappetent over the previous few days. He

was kept indoors and had no history of trauma. Before referral, the cat

was treated with prednisolone and cefalexin, which provided transient

improvement. No abnormalities were observed in blood analysis (bio-

chemistry and complete blood count) or in survey radiographs of the

spine.

One and a half years earlier, the cat had the left eye enucleated fol-

lowing the development 1 year earlier of freckles on the iris of this eye

complicated by a glaucoma. On histological analysis, the iris was thick-

ened up to 3 mm by a circumferential, non-encapsulated and poorly

defined tumour proliferation, which infiltrates and replaces the ciliary

bodies and extends into the sclera in the limbus region. Some groups

of tumour cells came into close contact with the wall of the capillar-

ies of the sclera. Cell density was high, with tumour cells ranging from

fusiform to rounded, with granular, pale eosinophilic cytoplasm, con-

taining brownish to blackish granules in more than 80% of cytoplasm.

Anisocytosis and anisokaryosis were moderate, but the mitotic index

washigh: therewereup to6mitosesper field andmore than20mitoses

in 10 consecutive high-power (×400magnification) fields. A few atypia

characterised by plurinucleation, karyomegaly and nuclear indenta-

tion are noted. These findings confirmed the diagnosis of diffuse iris

malignant melanoma, with histological grade qualified as advanced

according to the classification of Kalishman et al. (1998). Stagingwork-

up which included thoracic radiographs was negative for metastasis at

that time.

At the time of presentation to our hospital, physical examination

revealed a rectal temperature of 102.6◦F. Other vital parameters

were within normal limits. No micturition disorder was reported. The

urinary bladder was small and flexible on abdominal palpation. Neu-

rological examination revealed a mild pelvic limb ataxia associated

with an ambulatory paraparesis. Postural responses in the pelvic limbs

were decreased, but the patellar reflex, cranial tibial reflex and with-

drawal reflex were normal in both limbs. Severe spinal hyperpathia in

the thoracolumbar area was noted. The remainder of the neurolog-

ical examination, including cranial nerves assessment, thoracic limbs

postural responses and myotatic reflexes, was within normal limits.

Based upon these findings, the lesion was localised to the T3–L3 spinal

cord segments. Differential diagnoses included inflammatory (infec-

tious and non-infectious), neoplastic, vascular and less likely traumatic

or degenerative spinal cord diseases.

Further imaging of the spinal cord using magnetic resonance

(MRI, Vantage Orian, 1.5T; Canon Medical Systems) was performed

under general anaesthesia. Imaging included T2-weighted (T2W), T1-

weighted (T1W), and short tau inversion recovery (STIR) sequences

in all three planes, then repeated T1W sequences following contrast

administration (Gadoteridol [Pro Hance, Bracco] 0.5 mmol/mL, intra-

venous injection of 0.2 mL/kg). A relatively well-defined mass, which

appears moderately T2W heterogenously hypointense (Figure 1a,b)

and T1W hyperintense without contrast enhancement (Figure 1c,d),

was identified in the dorsal portion of the vertebral canal. The mass

had a wide base of contact with the vertebral laminae surrounding

the L3–L4 disc space, consistent with an extradural compressive lesion

of the spinal cord. The mass occupied approximately 60% of the ver-

tebral canal cross-section causing attenuation of the epidural fat and

subarachnoid space and deformation/compression of the spinal cord.

It focally extended into the left L3–L4 foramen (Figure 1c). No con-

comitant modification of bony structures in contact with the lesion

or extension of the lesion from the adjacent paravertebral muscula-

ture was observed. The distal aspect of the nerve root appeared to

be symmetrically thickened compared to the contralateral one. Pri-

mary interpretation of the magnetic resonance findings included a

haematoma or a neoplastic process with a haemorrhagic component

(angioma, hamartoma, metastasis, less likelymeningioma or peripheral

nerve sheath tumour).

Lumbar cerebrospinal fluid (CSF) tap revealed a slight elevation

of total nucleated cell count (19 leukocytes/µL, reference <5 leuko-

cytes/µL) characterised by a predominance ofmononuclear cells, espe-

cially lymphocytes, and a protein concentration of 51mg/dL (reference

<45mg/dL). No tumour cells were identified in the CSF sample.

The day after diagnosis, a left hemilaminectomy at the third and

fourth lumbar vertebrae was performed to remove the compres-

sive lesion (Figure 2). The cat was premedicated with midazolam

(0.2 mg/kg intravenous [IV]), induced with propofol (3 mg/kg IV),

and was intubated and maintained on isoflurane with oxygen. Mor-

phine (0.2 mg/kg IV) was administered for intraoperative analgesia,

and amoxicillin/clavulanic acid (20 mg/kg IV) was administered for

perioperative antibiotic therapy. Hemilaminectomy revealed a brown,

friablematerial located in the dorsolateral aspect of the epidural space

compressing the underlying spinal cord and infiltrating the adjacent

laminae and pedicles of the third and fourth lumbar vertebrae on the

left side. As much material as possible was removed. The spinal cord

had a normal macroscopic appearance following removal of themass.

Postoperative medical treatment consisted of pain medication

(buprenorphine [Buprecare, Axience] 20 µg/kg IV every 8 h for

1 day and gabapentin 10 mg/kg orally every 8 h), non-steroidal anti-

inflammatory drugs (meloxicam [Metacam, Boehringer] 0.1 mg/kg PO

once a day for 5 days), antibiotic therapy (amoxicillin/clavulanic acid

[Synulox, Zoetis] 12.5 mg/kg orally every 12 h for 10 days) and phys-

iotherapy three times a day. The catwas ambulatorywith a persistence

of mild back pain on the fourth postoperative day and was discharged

from the hospital.

Tissues from the mass were submitted for histopathological exam-

ination and bacteriology. Histological evaluation revealed a dense

malignant tumoral proliferation with no sign of healthy tissue. The

cells were round to spindle shaped and formed lobules and bun-

dles (Figure 3). Cytonuclear atypia (plurinuceate, peripheral chromatin

reinforcement, karyomegaly, nuclear indentation) and an abundant

eosinophilic cytoplasm occasionally containing a small amount of glob-

ular brown to black pigment (melanin) were characteristic cellular

features observed (Figure 4). The mitotic index was 2 per field (×40

magnification) and anisocytosis and anisokaryosis were moderate. No

anaerobic or aerobic bacterial growthwas detected in the culture.

Histologic findings confirmed a spinal cord compression at the level

of the third and fourth lumbar vertebrae secondary to an extradural

malignantmelanoma,most likely consistentwithmetastasis of the pre-

vious diffuse iris malignant melanoma given the animal’s history, the
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F IGURE 1 Sagittal T2-weighted image of the cat’s lumbar spinal cord showing slightly hypointense and heterogeneousmass (arrowheads) in
the dorsal portion of the vertebral canal at the level of the L3–L4 intervertebral space (a). Transverse T2-weighted image at the level of the L3–L4
intervertebral disc showing themoderately heterogenous hypointense extradural mass (b). Transverse T1-weighted image at the level of the
L3–L4 intervertebral disc showing the hyperintensemass extending within the left L3–L4 foramen (arrow); there is nomodification of the
vertebral laminae in contact with this mass (c). Transverse T1-weighted images showing no significant contrast enhancement after injection of
contrast product (d).

F IGURE 2 Surgical decompression, before (left) and after (right) mass removing. Note the brownish appearance of themass (white arrow).

high metastatic risk of the primary tumour, the unusual tumour site

and less differentiated appearance of the metastasis compared with

the primary tumour site with decrease in cell pigmentation.

The cat was in good general condition with resolution of clinical

signs until 3 months after surgery, when he started again to develop

episodes of back pain, which transiently improved with administration

of analgesics.

Sixmonths after the surgery, the catwas presentedwith respiratory

difficulties due to extensive numerous pulmonarymetastases detected

on thoracic radiography. No further treatment was performed and the

owner humanely elected euthanasia.

3 DISCUSSION

Diffuse iris melanoma is by far the most common primary intraocular

neoplasm in cats (Kayes et al., 2022; Sandmeyer et al., 2017). It is

known to be locally infiltrative with high metastatic rates (19%–63%)

with a preference for distant organs such as the liver, lungs, spleen,

lymph nodes and kidneys (Dubielzig, 2016; Ionascu et al., 2012; Pigatto

et al. 2010; Planellas et al., 2010; Wiggans et al., 2016), in addition

with unusual locations including radial head and proximal diaphysis

(Planellas et al., 2010) and wider dissemination throughout multiple

organs suggesting cavitary, lymphatic and haematogenous spread
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F IGURE 3 Histological section of the extradural mass revealing a
densemalignant tumoral proliferation resting on a thin fibrovascular
stroma, with cells organised in lobules (arrows) and bundles
(arrowheads) (haematoxylin and eosin staining×100).

F IGURE 4 Histological section of the extradural mass showing
round to spindle-shaped cells, with an abundant eosinophilic
cytoplasm rarely containing a small amount of globular brown to black
pigment consistent withmelanin (arrows) (haematoxylin and eosin
staining×200).

(Calado et al., 2014). However, it may take 3 years before clinical signs

of metastatic disease become evident (Kalishman et al., 1998; Stiles

2013).

Various macroscopic and histological criteria of the primary dif-

fuse iris melanoma provide some prognostic value. The presence of

a secondary glaucoma (Kalishman et al., 1998), local tumour invasion

such as extrascleral or choroidal extension, necrosis within the neo-

plasm (Gelatt et al.,2021) or high mitotic index with a cut-off value

given as >7 mitoses in 10 high-power (×400) fields (Wiggans et al.,

2016) were found to be associated with an increased rate of metas-

tasis (Kayes et al., 2022). However, contrasting with previous reports,

a recent study of 47 enucleated eyes with a diagnosis of feline dif-

fuse iris melanoma (Wiggans et al., 2016) did not show an association

between scleral venous plexus penetration and metastatic rate. In our

case, although the choroid did not appear to be invaded and no tumour

necrosis was visualised, the secondary glaucoma and the high mitotic

index suggested a high risk of metastasis.

Metastasis of iris melanoma to the central nervous system has

uncommonly been reported in cats, andonly very rarely reported in the

brain through optic nerve invasion (Dubielzig et al., 2010; Gelatt et al.,

2021). In humanmedicine,metastasis of uvealmelanoma to the central

nervous system is rare and most often involves the brain (Abdellatief

et al., 2016; Lindegaard et al., 2006). The precise rate has not been

documented yet. The prevalence of spinal melanoma metastases from

any primary cause is estimated by clinical studies to be 2.4% (Patchell

et al., 2005; Spiegel et al., 1995). Human spinal melanoma metas-

tases are most commonly located in the vertebra, intradural space or

intramedullary region (Gokaslan et al., 2000; Ishii et al., 2010; Sun et al.,

2013). Epidural metastases are extremely rare (Peters et al., 2015),

which makes this case report particularly interesting, showing a loca-

tion of iris melanoma metastasis in a cat already very rarely expected

in human medicine. In a retrospective study of 53 dogs with a diagno-

sis ofmalignantmelanoma, 20 showedmetastases involving the central

nervous system, with 75% to the cerebrum and 15% to the spinal cord

(Razmara et al., 2022).

MRI is the preferred imaging method for the diagnosis of spinal

tumours, due to its high soft-tissue resolution capabilities allowing clas-

sification of these tumours as extradural, intradural-extramedullary or

intramedullary, which is very useful for their characterisation (Besalti

et al., 2016). MRI of melanocytic tumours does not consistently show

a homogeneous pattern. The MRI T1W signal depends on the pres-

ence of melanin, acute or chronic intratumoral haemorrhages and fat

deposits (Sun et al., 2013). Hyperintensity on T1W nervous system

images is not specific for haemorrhage and may also be seen with

melanin, high protein, flow artefacts or paramagnetic effects (e.g., due

to manganese) (Mai, 2018). The expected signal pattern for melanoma

metastasis is T1W hyperintense, T2W hypointense, associated with

signal void on T2*W images because of the combined paramagnetic

effects of melanin and haemorrhagic changes commonly present with

these lesions (Mai, 2018). The percentage of melanin-containing cells

correlates with signal intensity (Atlas et al., 1987).

Once spinal melanoma metastases are diagnosed, median overall

survival ranges between 2.9 and 5.9 months in human medicine (Sellin

et al., 2015; Spiegel et al., 1995; Stewart et al. 1978). Regarding the

poor prognosis, palliation is the primary treatment objective. Surgical

resection and radiotherapy are mainstays of treatment and indicated

to preserve neurological function. Even though the existing literature

on the role of surgery for spinal melanoma metastasis is limited in

human medicine and even more so in veterinary medicine where the

animals are mostly euthanised (Besalti et al., 2016), some prognos-

tic factors have been developed for human patients who underwent

spinal surgery for metastatic melanoma. Diagnosis of spinal metasta-

sis after prior diagnosis of systemicmetastasis, presenceof progressive

systemic disease at the moment of spine surgery or a total spinal dis-

ease burdenof≥3vertebral levelswere factors significantly associated

withworse overall survival (Sellin et al., 2015).Our patient had positive

prognostic factors with a single site of spinal metastasis, not following

an old site of metastases; however, an extension work-up at the time

of surgery is missing and could have been interesting to give us a more

precise idea of the future prognosis.
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Even though optimal treatment remains under debate and no single

treatment modality has proven fully effective for the management of

spinal metastatic melanoma (Caruso et al., 2015; Zheng et al., 2023),

recent advances of immunotherapy and targeted therapies over the

past two decades offer encouraging results. The majority of human

metastaticmelanomaswere described to harbour the BRAFV600 muta-

tion, making the use of antibodies and BRAF-kinase inhibitors, such as

vemurafenib, dabrafenib and trametinib, a novel therapeutic strategy

formetastaticmelanoma (Bollag et al., 2012; Kaufman et al., 2013; Kim

& Cohen, 2016). In BRAF mutation-negative metastatic melanoma, a

KIT mutation testing should be performed because the probability of

a KIT mutation is higher in these subgroups (Lyle & Long, 2013). The

use of cytotoxic T-lymphocyte antigen-4 inhibitors such as ipilimumab

or tyrosine kinase inhibitors such as imatinib in KIT mutation-positive

human patients has shown some efficacy (Lawrence et al., 2012; Lyle

& Long, 2013; O’Day et al., 2010). However, the benefit of these

therapeutic advances in the metastatic spinal melanoma population is

unclear (Davies et al. 2017; Goldberg et al., 2016;Margolin et al., 2012;

Zheng et al., 2023). The best treatment approach appears to require

combined therapies with aggressive surgical andmedical management

to maximise median survival (Caruso et al., 2015; Ralli et al. 2020;

Rustagi et al., 2019).

A recent study ofmutation analysis and gene expression profiling of

ocular melanomas in cats (O’Day et al., 2010) demonstrates that com-

mon mutations found in human melanomas are not present in feline

tumours. Gene expression analysis revealed, for example, a significant

upregulation of KIT as well as a downregulation of BRAF in feline

ocular melanomas, which highlights the potential of KIT as target for

adjunctive therapy in feline ocular melanomas as it seems to harbour

a potential target gene as in human patients (Rushton et al., 2017).

The use of imatinib in KIT mutation tumours, like in mast cell tumours,

has shown favourable clinical responses with tolerable toxicity in dogs

and cats (Bonkobara, 2015), which may provide to this molecule a

promising therapeutic option in the treatment of felinemelanomawith

a KIT mutation; further clinical studies are needed, more specifically

regarding gene expression in felinemetastatic melanoma.

4 CONCLUSION

Due to the late onset of clinical signs in relation to the initial appear-

ance of the ocular melanoma and the epidural location of the lesion

on MRI images, a metastatic melanoma was not initially suspected in

the present case. The atypical and uncertain biological behaviour of

melanoma should lead us to consider melanoma metastases in the dif-

ferential diagnosis of acute and/or chronic myelopathies in cats even

several years after enucleation for treatment of diffuse iris malignant

melanoma, especially when the initial histopathologic characteristics

suggest a highmetastatic risk.

Even though no single treatmentmodality has proven fully effective

for melanomas and its metastasis and the prognosis is still poor, our

increased understanding of immune and tumour cell biology during the

past decade is likely to improve our future treatments of this condition

in cats.

AUTHOR CONTRIBUTIONS

Sabrina Fert: Conceptualisation; investigation; writing—original draft.

Pablo Rivier: Supervision; writing—review and editing. Laura Bon-

donny: Investigation; writing—review and editing. Laurent Cauzinille:

Writing—review and editing.

ACKNOWLEDGEMENTS

The authors thank Dr. Alexandra Nicolier (DVM, dipl. ECVP) and Dr.

Anne Girard-Luc (DVM, dipl. ECVP) for their histopathological assess-

ment. Also, sincere thanks to Dr. Clément Baudin (DVM, dipl. ECVDI)

for the interpretation of the MRI images. Then, many thanks to Dr.

Gary Spodnick (DVM, dipl. ACVS) for his proofreading. No source(s) of

support declared in the form of grants, equipment or drugs.

CONFLICT OF INTEREST STATEMENT

The authors declare no conflicts of interest.

FUNDING INFORMATION

This case report received no external funding.

ETHICS STATEMENT

All relevant legal and ethical requirements have been met regarding

the human treatment of the animal. Owners’ consent and confidential-

ity were respected.

DATA AVAILABILITY STATEMENT

The data that support this case report are available from the corre-

sponding author upon request.

ORCID

Sabrina Fert https://orcid.org/0000-0002-2396-1301

PEER REVIEW

The peer review history for this article is available at https://publons.

com/publon/10.1002/vms3.1248.

REFERENCES

Abdellatief, A., Pulido, J. S., Bartley, G. B., Salomao, D. R., & Quinn, T. A.

(2016). Uveal melanoma extension to the optic chiasm. Retinal Cases and
Brief Reports, 10(1), 1–5.

Atlas, S. W., Grossman, R. I., Gomori, J. M., Guerry, D., Hackney, D. B.,

Goldberg, H. I., Zimmerman, R. A., & Bilaniuk, L. T. (1987). MR imag-

ing of intracranial metastatic melanoma. Journal of Computer Assisted
Tomography, 11(4), 577–582.

Besalti, O., Caliskan, M., Can, P., Vural, S. A., Algin, O., & Ahlat, O. (2016).

Imaging and surgical outcomes of spinal tumors in 18 dogs and one cat.

Journal of Veterinary Science, 17(2), 225–234.
Bollag, G., Tsai, J., Zhang, J., Zhang, C., Ibrahim, P., Nolop, K., & Hirth, P.

(2012). Vemurafenib: The first drug approved for BRAF-mutant cancer.

Nature Reviews Drug Discovery, 11, 873–886.
Bonkobara,M. (2015). Dysregulation of tyrosine kinases and use of imatinib

in small animal practice. The Veterinary Journal, 205(2), 180–188.
Calado, A., Silva, T., Santos, C., Figueira, A. C., Praday, J., & Canavarro, I.

(2014). Diffuse irismelanomawith atypicalmetastatic behaviour in a cat.

Journal of Comparative Pathology, 150(1), 114.
Caruso, J. P., Cohen-Inbar, O., Bilsky, M. H., Gerszten, P. C., & Sheehan, J.

P. (2015). Stereotactic radiosurgery and immunotherapy for metastatic

spinal melanoma.Neurosurgical Focus, 38, E6.

https://orcid.org/0000-0002-2396-1301
https://orcid.org/0000-0002-2396-1301
https://publons.com/publon/10.1002/vms3.1248
https://publons.com/publon/10.1002/vms3.1248


2398 FERT ET AL.

Davies, M. A., Saiag, P., Robert, C., Grob, J. J., Flaherty, K. T., Arance, A.,

Chiarion-Sileni, V., Thomas, L., Lesimple, T., Mortier, L., Moschos, S. J.,

Hogg,D.,Márquez-Rodas, I., Del Vecchio,M., Lebbé, C.,Meyer, N., Zhang,

Y., Huang, Y., Mookerjee, B., & Long, G. V. (2017). Dabrafenib plus tram-

etinib in patients with BRAF(V600)-mutant melanoma brain metastases

(COMBI-MB): A multicentre, multicohort, open-label, phase 2 trial. The
Lancet Oncology, 18(7), 863–873.

Dubielzig, R. R. (2016). Tumors in domestic animals. JohnWiley & Sons.

Dubielzig, R., Ketring, K., McLellan, G., & Albert, D. (2010). Veterinary ocular
pathology: A comparative review. Elsevier Saunders.

Gelatt, K. N., Gilger, B. C., & Kern, T. J. (2021). Veterinary ophthalmology (Vol.
28).Wiley-Blackwell.

Gokaslan, Z. L., Aladag, M. A., & Ellerhorst, J. A. (2000). Melanoma

metastatic to the spine: A review of 133 cases. Melanoma Research, 10,
78–80.

Goldberg, S. B., Gettinger, S. N., Mahajan, A., Chiang, A. C., Herbst, R. S.,

Sznol, M., Tsiouris, A. J., Cohen, J., Vortmeyer, A., Jilaveanu, L., Yu, J.,

Hegde, U., Speaker, S., Madura, M., Ralabate, A., Rivera, A., Rowen, E.,

Gerrish, H., Yao, X., . . . Kluger, H. M. (2016). Pembrolizumab for patients

withmelanomaor non-small-cell lung cancer and untreated brainmetas-

tases: Early analysis of a non-randomised, open-label, phase 2 trial. The
Lancet Oncology, 17(7), 976–983.

Ionascu, I., Dinescu, G., & Anca, C. C. (2012). Iris melanoma in cats. Scien-
tific Works - University of Agronomical Sciences and Veterinary Medicine,
Bucharest Series C, VeterinaryMedicine, 58, 81–88.

Ishii, T., Terao, T., Komine, K., & Abe, T. (2010). Intramedullary spinal cord

metastases of malignant melanoma: An autopsy case report and review

of the literature. Clinical Neuropathology, 29, 334–340.
Kalishman, J. B., Chapell, R., Flood, L., & Dubielzig, R. R. (1998). A matched

observational study of survival in catswith enucleation due to diffuse iris

melanoma. Veterinary Ophthalmology, 1, 25–29.
Kayes, D., & Blacklock, B. (2022). Feline uveal melanoma review: Our cur-

rent understanding and recent research advances. Veterinary Sciences,
9(2), 46.

Kaufman, H. L., Kirkwood, J. M., Hodi, F. S., Agarwala, S., Amatruda,

T., Bines, S. D., Clark, J. I., Curti, B., Ernstoff, M. S., Gajewski, T.,

Gonzalez, R., Hyde, L. J., Lawson, D., Lotze, M., Lutzky, J., Margolin,

K., McDermott, D. F., Morton, D., Pavlick, A., . . . Atkins, M. B. (2013).

The Society for Immunotherapy of Cancer consensus statement on

tumour immunotherapy for the treatment of cutaneous melanoma.

Nature Reviews Clinical Oncology, 10, 588–598.
Kim, A., & Cohen, M. S. (2016). The discovery of vemurafenib for the treat-

ment of BRAF mutated metastatic melanoma. Expert Opinion on Drug
Discovery, 11, 907–916.

Lawrence, D., McDermott, D. F., Hamid, O., Weber, J. S., Wolchok, J. D.,

Richards, J., Amin, A., Benett, K., Balogh, A., & Hodi, F. S. (2012). Ipili-

mumab (Ipi) expanded access program (EAP) for patients (pts) with stage

III/IVmelanoma: Safety data by subgroups.Annals of Oncology,23, ix368.
Lindegaard, J., Isager, P., Prause, J. U., & Heegaard, S. (2006). Optic nerve

invasion of uveal melanoma: Clinical characteristics and metastatic

pattern. Investigative Ophthalmology & Visual Science, 47(8), 3268–3275.
Lyle, M., & Long, G. V. (2013). Diagnosis and treatment of KIT-mutant

metastatic melanoma. Journal of Clinical Oncology, 31, 3176–3181.
Mai,W. (2018).Diagnostic MRI in dogs and cats. Taylor & Francis Group.

Margolin, K., Ernstoff, M. S., Hamid, O., Lawrence, D., McDermott, D.,

Puzanov, I., Wolchok, J. D., Clark, J. I., Sznol, M., Logan, T. F., Richards, J.,

Michener, T., Balogh, A., Heller, K. N., & Hodi, F. S. (2012). Ipilimumab in

patients with melanoma and brain metastases: An open-label, phase 2

trial. The Lancet Oncology, 13(5), 459–465.
O’Day, S. J., Maio, M., Chiarion-Sileni, V., Gajewski, T. F., Pehamberger,

H., Bondarenko, I. N., Queirolo, P., Lundgren, L., Mikhailov, S., Roman,

L., Verschraegen, C., Humphrey, R., Ibrahim, R., de Pril, V., Hoos, A., &

&Wolchok, J. D. (2010). Efficacy and safety of ipilimumab monother-

apy in patients with pretreated advanced melanoma: A multicenter

single-arm phase II study. Annals of Oncology, 21, 1712–1717.

Patchell, R. A., Tibbs, P. A., Regine, W. F., Payne, R., Saris, S., Kryscio,

R. J., Mohiuddin, M., & Young, B. (2005). Direct decompressive sur-

gical resection in the treatment of spinal cord compression caused

by metastatic cancer: A randomised trial. The Lancet, 366, 643–

648.

Peters, B., Peters, R., De Praeter, G., & Vanhoenacker, F. (2015). Epidural
metastatic melanoma. Eurorad. European Society of Radiology.

Pigatto, J. A. T., Hunning, P. S., De Almeida, A. C. V. R., Pereira, F. Q., De

Freitas, L. V. R. P., Gomes, C., Schiochet, F., Rigon, G. M., & Driemeier,

D. (2010). Diffuse iris melanoma in a cat. Acta Scientiae Veterinariae, 38,
429–432.

Planellas, M., Pastor, J., Torres, M. D., Pena, T., & Leiva, M. (2010). Unusual

presentation of ametastatic uvealmelanoma in a cat.VeterinaryOphthal-
mology, 13, 391–394.

Ralli, M., Botticelli, A., Visconti, I. C., Angeletti, D., Fiore, M., Marchetti, P.,

Lambiase, A., de Vincentiis, M., & Greco, A. (2020). Immunotherapy in

the treatment of metastatic melanoma: Current knowledge and future

directions. Journal of Immunology Research, 2020, Article 9235638.
Razmara, A.M.,Wittenburg, L. A., Al-Nadaf, S., Toedebusch, R. G., Meyers, F.

J., & Toedebusch, C.M. (2022). Prevalence and clinicopathologic features

of canine metastatic melanoma involving the central nervous system: A

retrospective analysis and comparative review. Frontiers in Oncology, 12,
Article 868004.

Rushton, J. G., Ertl, R., Klein, D., & Nell, B. (2017). Mutation analysis and

gene expression profiling of ocular melanomas in cats. Veterinary and
Comparative Oncology, 15, 1403–1416.

Rustagi, T., Yener, U., Blakaj, D., Kenda, K., & Mendel, E. (2019). Long-term

survival after brain and spine metastasis in malignant melanoma.World
Neurosurgery: X, 125, 164–169.

Sandmeyer, L. S., Leis, M. S., Bauer, B. S., & &Grahn, B. H. (2017). Diagnostic

ophtalmology. The Canadian Veterinary Journal, 58(7), 757–758.
Sellin, J. N., Gressot, L. V., Suki, D., St Clair, E. G., Chern, J., Rhines, L. D.,

McCutcheon, I. E., Rao, G., & Tatsui, C. E. (2015). Prognostic factors influ-

encing the outcome of 64 consecutive patients undergoing surgery for

metastatic melanoma of the spine.Neurosurgery, 77(3), 386–393.
Spiegel, D. A., Sampson, J. H., Richardson,W. J., Friedman, A. H., Rossitch, E.,

Hardaker, W. T., Jr., & Seigler, H. F. (1995). Metastatic melanoma to the

spine. Demographics, risk factors, and prognosis in 114 patients. Spine,
19, 2141–2146.

Stewart, W. R., Gelberman, R. H., Harrelson, J. M., & Seigler, H. F. (1978).

Skeletal metastases of melanoma. Journal of Bone and Joint Surgery, 60,
645–649.

Stiles, J. (2013). Feline ophthalmology. In K. N. Gelatt, B. C. Gilger, & T. J.

Kern (Eds.), Veterinary ophthalmology (pp. 1477–1559).Wiley-Blackwell.

Sun, L., Song, Y., & Gong, Q. (2013). Easily misdiagnosed delayed metastatic

intraspinal extradural melanoma of the lumbar spine: A case report and

review of the literature.Oncology Letters, 5(6), 1799–1802.
Wiggans, K. T., Reilly, C. M., Kass, P. H., &Maggs, D. J. (2016). Histologic and

immunohistochemical predictors of clinical behavior for feline diffuse

iris melanoma. Veterinary Ophthalmology, 19, 44–55.
Zheng, D. X., Soldozy, S., Mulligan, K. M., Levoska, M. A., Cohn, E. F., Finberg,

A., Alsaloum, P., Cwalina, T. B., Hanft, S. J., Scott, J. F., Rothermel, L. D., &

Nambudiri, V. E. (2023). Epidemiology, management, and treatment out-

comes of metastatic spinal melanoma.World Neurosurgery: X, 18, Article
100156.

How to cite this article: Fert, S., River, P., Bondonny, L., &

Cauzinille, L. (2023). Metastatic extradural melanoma of the

lumbar spine in a cat. VeterinaryMedicine and Science, 9,

2393–2398. https://doi.org/10.1002/vms3.1248

https://doi.org/10.1002/vms3.1248

	Metastatic extradural melanoma of the lumbar spine in a cat
	Abstract
	1 | INTRODUCTION
	2 | CASE HISTORY
	3 | DISCUSSION
	4 | CONCLUSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGEMENTS
	CONFLICT OF INTEREST STATEMENT
	FUNDING INFORMATION
	ETHICS STATEMENT
	DATA AVAILABILITY STATEMENT

	ORCID
	PEER REVIEW

	REFERENCES


