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Case Report
Successful Treatment of Cutaneous Squamous Cell Carcinoma in a Captive
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Reptiles are popular exotic pets and green iguanas (Iguana iguana) are amongst the top ten most popular rep-
tiles. Here we describe a captive 8-year-old female green iguana that was referred for treatment of a non-
healing, discharging lesion on the side of the body. The lesion was surgically excised and histopathological
analysis revealed an epidermal proliferation of neoplastic keratinocytes, with focal infiltration through the
basement membrane, into the underlying superficial dermis. Marked dysplastic changes, characterized by
multifocal dyskeratosis and keratin pearl formation were also noted. A diagnosis of cutaneous squamous cell
carcinoma (SCC) was made. Two years later, the iguana has shown no signs of recurrence. This is the first
report of successful treatment of cutaneous SCC in a green iguana and contributes to the limited knowledge
of cutaneous neoplasms in green iguanas.

© 2021 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/)
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Introduction

Reptiles are one of the most popular exotic pets,1 with the largest
reptile consumer markets present in the United States of America
and Europe, where a combined total of over 9 million reptiles are
kept as pets.2 Green iguanas (Iguana iguana) are one of the top ten
most popular reptiles,2 and are commonly found in captivity as pets
or zoo and/or wildlife park exhibits due to their calm disposition and
bright colors. The green iguana is a large, diurnal, arboreal, mostly
herbivorous lizard that ranges over a large geographic area, with its
native range extending from southern Mexico to the Caribbean to
central Brazil, Bolivia, and Paraguay.3

Amongst the reptile species, lizards have a similar incidence of
neoplastic disease as snakes, turtles, and tortoises, although one ret-
rospective study found that iguanas and chameleons had a lesser
prevalence than monitors, skinks, agamids, and geckos (3.4%-3.9% vs.
7.7%-9.9%, respectively).4-5 The most commonly reported single neo-
plasia of lizards is lymphoma.4,6 Squamous cell carcinoma (SCC), typi-
cally occurring in the skin or oral cavity, is a malignant tumor that has
been reported in several lizard species.4-6 Similar to other species,
SCC in lizards is commonly slow growing and shows local invasion
but rarely metastasizes, with surgical excision frequently being cura-
tive if excision is complete.6 There has been a report of a cutaneous
SCC in a green iguana as part of a retrospective review of neoplasms
of captive lizards in the United Kingdom over a 10-year period,7 how-
ever, there have been no case reports detailing the presentation of
the lesion, its histopathological features, treatment and outcome
with long-term follow up. The case detailed here is the first detailed
case report of SCC in a green iguana, which presented as a non-heal-
ing wound and was successfully treated with surgical excision.
Case History

An 8-year-old female green iguana living at the Lory Park Zoo and
Owl Sanctuary in Midrand, South Africa had a lesion on her left flank
for approximately 2 years. In the space of a few weeks the lesion had
started to increase in size and was noticeably protruding with a
serous discharge and no indication of healing. The iguana was
restrained and a regional anesthetic block was performed using 2%
lignocaine locally infiltrated around the lesion (1 mg/kg, Pfizer South
Africa, Sandton, South Africa). Meloxicam was administered intra-
muscularly (0.2 mg/kg, Petcam, Cipla Medpro Ltd, Bellville, South
Africa) and the »0.5 cm diameter lesion was then surgically excised
with a 0.5 cm margin. The lesion was placed into 10% buffered forma-
lin and the wound was closed with vertical mattress sutures using
synthetic absorbable monofilament surgical suture material (Mono-
syn 3/0, Braun Surgical S.A. Northriding, South Africa).

The lesion was sent for histopathological analysis. H&E-stained sec-
tions of the tissue sample revealed an epidermal proliferation of neo-
plastic keratinocytes, with multifocal infiltration through the basement
membrane, into the underlying superficial dermis (Fig 1). Also noted
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Fig 1. Iguana iguana, cutaneous squamous cell carcinoma. Epidermal proliferation of neoplastic keratinocytes, with surface erosion and multifocal infiltration through the basement
membrane, into the underlying superficial dermis. Haemorrhage is also present. H&E. Bar = 50 mm.
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were marked dysplastic changes, characterized by multifocal dyskerato-
sis and the formation of small keratin pearls (Fig 2). The neoplastic cells
were pleomorphic, varying from predominantly spindyloid to epitheli-
oid, with predominantly round to oval nuclei, finely stippled chromatin
and one to two prominent central nucleoli. The cytoplasm of the neo-
plastic cells was moderate in volume and eosinophilic, with relatively
distinct cytoplasmic borders and prominent intercellular bridges. The
mitotic rate was low, with only four mitoses observed in the eight avail-
able high-power fields. In areas, the epithelial surface was eroded and
was associated with mild heterophilic and lymphocytic inflammatory
cell infiltrates in both the neoplastic tissue and superficial dermis. The
histologic findings confirmed a diagnosis of squamous cell carcinoma.
The tumor extended approximately 250 mm into the tissue samples
that were examined, however, all the surgical margins (approximately
5 mm) were clear of tumor as assessed histologically.

Three months after surgery the iguana became anorexic and
showed signs of lethargy. Blood was taken for analysis and showed a
mild leukopaenia (2.08£ 109/L; reference interval for Iguana iguana
is 2.5 � 28.9£ 109/L), however haematocrit, uric acid, calcium and
phosphate levels were all within reference ranges (Supplementary
Table 1). Radiography revealed radiopaque shapes in the caudal
abdomen. The iguana was subsequently anesthetized and explor-
atory ventralceliotomy performed, in which eggs were found and a
diagnosis of follicular stasis was made, which is a common reproduc-
tive problem in captive female lizards.8 The eggs were removed and
the iguana made a full recovery. At the time of surgery, no regrowth
of the primary tumor, metastasis or abnormalities in relation to the
tumor were seen. At two years post-excision, although the iguana
was not displaying any clinical symptoms, blood samples were taken
and radiography was performed (using methods detailed above) to
check for any signs of tumor re-growth or metastasis. The blood
results were all within normal ranges (Supplementary Table 1) and
no abnormalities or evidence of metastases were detected on the
radiographs (Fig 3A-B). There was also no signs of re-growth of the
primary mass, with only the scar from the surgical excision being vis-
ible (Fig 3C).

Discussion

SCCs are primarily found in the skin, subcutis, and oral cavity of
affected reptiles, usually presenting as a visual mass if the lesion is on
the skin or as inanition if the lesion is in the oral cavity.6 The tumors
may present as a raised, proliferative lesion (varying from a firm pla-
que to a cauliflower-shaped lesion that is often ulcerated) or an erosive
lesion (ranging from a shallow crusting lesion to a deep ulcer).9 The
diagnosis is typically based on the histological characteristics of nests
and infiltrative cords of poorly differentiated squamous cells, that can
form central cores of compressed, laminated keratin (“keratin pearls”)
or premature keratinization of individual cells (“dyskeratosis”).4 All of
these features were observed in the case presented here.

SCC in reptiles commonly displays local invasion and metastatic
spread is rare. To-date, case reports describing metastatic SCC have
only been found in a diamondback rattlesnake (Crotalus adaman-
teus),10 a saltwater crocodile (Crocodylus porosus)11 and two



Fig 2. Iguana iguana, cutaneous squamous cell carcinoma. Multifocal dyskeratosis (arrows) and keratin pearl formation (dashed circles). H&E. Bar = 20 mm.
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loggerhead sea turtles (Caretta caretta).12 The treatment options for
SCC in dogs and cats typically include surgery and/or cryosurgery
and radiotherapy, although other treatments have included photo-
dynamic therapy, chemotherapy, or combination therapies.9, 13-14

In contrast, surgical excision remains the most commonly reported
therapy for SCC in reptiles, with no recurrence if excision is com-
plete.6 Our results are consistent with this finding, in that clear exci-
sion margins were achieved and at 2 years post-surgery there is no
evidence of recurrence. Other successful treatments for reptiles
with SCC have included photodynamic therapy (intravenous injec-
tion of chloro-aluminum sulfonated phthalocyanine 48 hours prior
to irradiation with 675-nm light) for a South American boa constric-
tor (Constrictor constrictor)15 and surgery followed by electroche-
motherapy (intratumoral administration of bleomycin followed by
trains of biphasic electric pulses) in a yellow-bellied slider (Tra-
chemys scripta scripta).16 In contrast, application of Imiquimod 5%
cream (an immune response modifier) to a central bearded dragon
(Pogona vitticeps)17 and radiation therapy (2 doses of 10Gy) on a
Madagascar ground boa (Acrantophis madagascariensis)18 were not
successful in controlling the tumor.

The cause of SCC in dogs and cats, similar to that for humans, is
primarily to exposure to UV light, however, other risk factors
include papillomavirus infection, environmental exposures (ciga-
rette smoke and tobacco) and genetic predisposition.9, 13-14 In con-
trast, factors predisposing to tumor development in reptiles are
not fully understood; genetic predisposition, hormone profile
alterations, viruses and solar radiation have all been suggested as
possible factors.6 For example, papillomavirus DNA has been
detected in a SCC from a Dumeril's boa (Acrantophis dumerili),19

and solar radiation may play a role, with artificial ultraviolet light
exposure being implicated in a higher incidence of chromatophor-
omas in captive reptiles.20 The green iguana in this case report
lives in an indoor enclosure measuring 2.5£ 2.5£ 3 m3 with free
access to a 125 watt Ultraviolet (UV) fluorescent bulb (Exo Terra,
Montreal, Canada) and a 160 watt UV light bulb (Exo Terra) for
nine hours per day, with one hour access to the outdoor enclosure
depending on climatic conditions. During the summer months, she
lives in a natural mesh enclosure for the entire period unless the
temperature decreases below 19°Celsius.
Conclusion

This case report characterizes a rare cutaneous SCC affecting
the flank of a green iguana. Histopathological analysis revealed
an epidermal proliferation of neoplastic keratinocytes, with focal
infiltration into the underlying superficial dermis. The tumor was
surgically removed and there has been no sign of recurrence and/
or any clinical symptoms 2 years later. This case report demon-
strates that a differential diagnosis for a non-healing wound in
lizards is cutaneous SCC, and that SCC may be successfully treated
with surgical excision.



Fig 3. Iguana iguana, A 2 years after surgical removal of cutaneous squamous cell carcinoma. (A, B) Radiographs of the green iguana showing no abnormalities or evidence of metas-
tases. (C) Photograph of the green iguana showing scarring at the site of the lesion (dashed circle) but no signs of recurrence of the tumor.
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