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ABSTRACT. We present the case of a squamous cell carcinoma developed in a pre-existing solar keratosis of the trunk in a white-
haired Dogue Argentino. Deep pyoderma along with exfoliative erythroderma were the initial clinical findings. Several months
after the diagnosis of solar keratosis, the dog presented with multiple nodules and ulcers on the flank and abdomen and the
diagnosis of malignancy was confirmed microscopically.
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IMEPIAHWH. ITopovotdeton Vo TeQLoTaTiis oxavOorUTTAQIXOU ROQRIVIOUATOS TTOU AVOTTUYONKE 08 TEOVTAQYOVOM OXTLVL-
%1} ®eQATWON GTOV 20U oxUAOL QUM|S Dogue Argentino. Ou 0Qyég deQUATIRES AMMOLDOTELS T QUTES THS £V T™ BAOEL TTVKIdOVG
OeQUOTITLONG RO TS ATTOPOMIWTIXYS EQUB0dEQUING. MeQroUg UHveS UeTd TV a1 SLdyvwaon TS aXTVIXNG XEQATWOONG, TO
Cado mpoorouiotre te TOAMUTAG OTIOL0L ®OL ENRY) OTOUS REVEMVES KoL TNV HOLMOXT] XD, LE TV LoToafoloywrt| eEETaon Tmv
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INTRODUCTION

\olar keratosis is an actinic damage of epidermal
\Jkeratinocytes, developing mainly in the fair
coloured skin of animals, as the result of repeated
exposure to direct or reflected sunlight (Scott et al.
2001). Ultraviolet B (UVB) seems to be the most
phototoxic type of solar radiation inducing dimeriza-
tion of pyrimidine bases and cross-linking in DNA,
which overwhelm possible repair mechanisms along
with the production of carcinogenic substances and
oncogenes (Affolter 1997). Although UVB radiation
damage can be extremely heterogeneous at a mole-
cular level, there are specific morphological cutaneous
changes related to it: erythema, dyskeratosis of
keratinocytes, elastosis and malignant transformation
(Dunstan et al. 1998). The lesions of canine solar
keratosis develop over the nose and pinnae, with the
trunk and extremities being last affected (Scott et al.
2001). Deep pyoderma (bacterial furunculosis) has
rarely been reported as a complication of canine solar
keratosis of the trunk (Mason 1997). There are only a
few reports in the veterinary literature concerning the
development of squamous cell carcinoma on solar
keratosis lesions.

A case of solar keratosis of the trunk complicated
with deep pyoderma is presented in a white coloured
Dogue Argentino that progressively transformed into
squamous cell carcinoma.

CASE HISTORY

An 8 year old, intact female, Dogue Argentino was
referred to a dermatology private practice because of
painful, pruritic, crusted and erythematous skin lesions
of approximately 8-week duration, that were located
mainly on the ventral and lateral thoracic wall and the
abdomen. No treatment had been given to the dog. On
physical examination, apart from regional lympha-
demomegaly (prescapular) noticed, there were
multiple, painful, alopecic and crusted erythematous
lesions discharging a sanguinopurulent exudate con-
fined to the non-corouled regions of the skin. Some
areas with exfoliation and erythema were also present.
The affected areas were hard in consistency and
thickened. The differential diagnosis included deep
bacterial pyoderma, complicated demodicosis, subcu-
taneous and systemic mycosis, erythema multiforme,
autoimmune disease, epitheliotropic lymphoma and
leishmaniosis. Skin scrapings, imprints from exudative

crusted lesions, skin biopsies and blood sample for
leishmania serology were obtained from the dog. The
results were negative for Demodex canis (skin
scrapings) and IFA antibodies for leishmania (blood),
while cytology revealed numerous degenerated
neutrophils with phagocytosed cocci along with lower
number of macrophages and lymphocytes. Cephalexin
was prescribed at the dose of 20 mg/Kg/BID, per os for
at least 4 weeks along with chlorexidine shampooing
twice weekly, pending the histopathology results. The
later consisted of an irregular hyperplasia, dysplasia
and parakeratosis of the epidermis, with focal but
severe keratinocyte vacuolation of stratum spinosum.
The slightly eosinophilic dyskeratotic cells were
observed throughout the epidermis. Overall, the
dyskeratosis resulted in mild to moderate architectural
distortion of the epidermis. The basement membrane
appeared intact with no invasion of the dermis by
atypical squamous epithelial cells (Figures 1, 2). A mild
pyogranulomatous infiltrate was present in the
superficial dermis. In the mid dermis there were
neutrophilic nodules with variable numbers of
macrophages and other mononuclear cells and free
hair shafts at their centre (Figure 3). Subsequently, the
diagnosis of solar keratosis complicated by the deep
pyoderma was made. On follow up examination, there
was a significant improvement of deep pyoderma
lesions at 3 weeks after the initiation of the treatment.

The precancerous nature of the disease was
pointed out to the owner with the notion to avoid the
sunbathing of his animal and to give cephalexin for 3-4
more weeks (pyoderma) and acitretin for the actinic
keratosis itself. Despite the progressive improvement of
deep pyoderma, the owner sought a second opinion,
where the diagnosis of atopic dermatitis was
subsequently made and prednisolone was prescribed
at the dose of 0.5mg/Kg, BID, per os. The dog was
readmitted to our practice for re-evaluation, 8 months
since the initial presentation. At this time, an
enlargement of the popliteal lymph nodes along with
multiple ulcerative plaque like to nodular lesions with
erythema, erosions and crusting were noticed. The
lesions were confined to lightly pigmented areas of the
skin over the flank, abdomen and the extremities, the
pigmented areas were found to be unaffected (Figure
4). Differential diagnosis would include squamous cell
carcinoma (SCC) or other cutaneous neoplasms, as
well as infectious and sterile granulomas. Microscopic
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Figure 1. Epidermal
hyperplasia, dysplasia and
parakeratosis along with a
mild pyogranulomatous
infiltrate in the superficial
dermis are observed
suggestive of solar kera-
tosis in the skin biopsies of
a white-haired Dogue
Argentino (H-E, x 400).
Ewova 1. ITapamoeitan
vrepmAaoia, Suamhaoio
RO TUQUAREQATOON TNG
emdeQuidag Ke 1ma Tvo-
1ORULOPOTOON dtiinon
TOV ETLTOATG (0Q{OV, OTOL-
xela evoewmTLnd axTLVIXIG
“EQATWONG, 0€ Loyl
d€puarog Aevrot yodua-
tog Dogue Argentino (H-
E, x 400).

Figure 2. Epidermal hyper-
plasia, vacuolar degenera-
tion of spinous layer kerati-
nocytes and mixed cell
perivascular and lichenioid
infiltrate of the upper
dermis. The granular layer
seems to be lost, while it is
obvious that the basement
membrane is intact and
there is no infiltration of
the dermis with atypical
squamous epithelial cells
(H-E, x 400).

Ewodva 2. Yrepmhaoia g
emdeUIdAG, #EVOTOTOLM-
NG enpUMon TV REQUTL-
VORUTTAQMV TG aravOm-
™ OToLRAdUS O TEQLALY-
yELHY ®o AeymvoeLdig
ruttaQw} duinon wxrto
THITOV 070 EMUTOMS XGOLO.
H zonuaddng otolfdada
PaiveTaL Vo €YEL ATole-
otel, eV EIVaL TEOPAVES
ot m Paown ueupodvn ei-
VoL AVETOPT ®o OeV VITAQ-
xeL dujnomn tov yopiov
oITd ATV HEQATLVORVTTO-
oa (H-E, x 400).
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Figure 3. In the mid dermis there
were neutrophilic nodules with
variable numbers of macrophages
and other mononuclear cells and
free hair shafts at their centre in an
arca of a ruptured hair follicle
(H-E, x 400).

Ewova 3. 210 néoo x0oL0, maQot-
oMmray olideig dindnoes ad ov-
JeTEQOQPLAL, HOrQOPAYQ Ko Gl
HOVOTHON VA ®UTTAQA RAOMS KAl
elev0gp0 OTELEYM TWV TOUYWV OTO
®EVTQO TOVG OE TEQLOXN UE ONEN TOV
Buhdnov tov towdv (H-E, x 400).

Figure 4. Mild erythema,
with ulcerated plaque-like
lesions and shallow
ulcerations with or
without crusting, which
were mostly confined to
white and lightly
pigmented areas of the
inguinal skin in an adult
Dogue Argentino with
SCC secondary to solar
keratosis.

Ewdva 4. "Hmo egubnpa
ue eEelnmpéveg mhaneg
na oNd €hnn ue 1 xwolg
eQelrideg, vatd ®HELO AO-
YO otig AeVRES M ehapod
XOWUATIOUEVES TEQLOYES
Tov OEQUATOS TS BovPw-
Vi xHeag og evijxo
Dogue Argentino ue SCC
o€ €00(POG URTIVIRNG HE-
odTmwong.
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Figure 5. Touching preparation
smear from an ulcerated
plaque: Abnormal
keratinocytes with marked
vacuolated and pyknotic nuclei
as well as vacuolated and pale
blue to gray cytoplasm are
observed thus presenting
cytological characteristics of
malignancy (Haemacolor stain,
x 1000).

Ewova 5. Xpoouévo evrimmpua
and eEelnmwuévn Thdna: Atvmo
UEQUTLVORVTTALQU UE HEVOTO-
TO{WOoN ROL THRVWOT) TOV TVON-
va, xa0g ROL KEVOTOTOLMON
HOL AVOLUTS WITAE TTROG PaLd
KOWUATLOUG TOV KUTTAQOTA-
OUOTOG, YOQURTNOLOTIHA OV~
Botd pe nanofOewa (xowaon
Haemacolor, x 1000).

. -

examination of stained touching preparation smears
from ulcers and ulcerated plaques was suggestive of
malignancy due to the presence of abnormal keratino-
cytes with marked vacuolated and pyknotic nuclei as
well as vacuolated and pale blue to gray cytoplasm
(Figure 5). Furthermore, fine needle aspiration
cytology of the popliteal lymph nodes, revealed
numerous atypical epithelial squamous cells among the
lymphocytes. Wedge biopsies from the affected areas
were obtained, processed routinely and stained with
hematoxylin-eosin. A pootly differentiated malignant
squamous cell carcinoma was subsequently diagnosed.
It was consisted of solid nests of cords of severely
atypical squamous cells with basophilic cytoplasm,
hyperchromatic nuclei, high mitotic rate and frequent
atypical mitoses. Individual dyskeratotic keratinocytes
were also present (Figures 6a, 6b).

The final diagnosis of squamous cell carcinoma
secondary to actinic keratosis with regional metastasis
was made. The owner refused any further treatment
and elected the euthanasia solution for his animal.

DISCUSSION

Deep pyoderma is an unusual complication of
solar keratosis, which is the result of chronic actinic
damage to keratinocytes of the follicular infundibulum
thus predisposing to furunculosis (Mason 1997, Thrke
2004). In the sunny areas of the planet, pyoderma

secondary to solar damage is usually underdiagnosed
(Ihrke 2004). In our case the diagnosis was made at the
initial admittance of the animal, but therapy was
delayed because of the misdiagnosis made by local
practitioner to whom the case had been referred.
Exfoliative erythroderma lesions confined to white
areas of the skin were the characteristic clinical sign
favoring the diagnosis of photodermatitis, although
autoimmune skin disease, erythema multiforme,
leishmaniasis and epitheliotropic lymphoma could not
be outright rouled-out. In the subsequent skin biopsies
the histopathological picture confirmed the clinical
impression of solar radiation damage and actinic
keratosis (Gross et al. 1992, Scott et al. 2001).
Corticosteroid administration has been proposed as a
systemic treatment for solar keratosis (Rosenkrantz
1993), but it was non-effective in our case, though
given to control the supposed atopic dermatitis. The
suggested treatment with acitretin has been shown to
be quite effective for the treatment of canine solar-
induced preneoplastic lesions, at the dose of 1mg/Kg,
twice daily, for 2 to 3 months (Marks et al. 1992).

The development of SCC occurs most frequently
in a pre-existing solar keratosis in veterinary patients
(Hargis et al. 1977, Madewell et al. 1981, Nikula et al.
1992, Rosenkrantz 1993, Scott et al. 2001). Ultraviolet
radiation is supposed to alter the immune system, most
probably by a 20% to 50% decrease of epidermal
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Figure 6a and 6b. Poorly differentiated squamous cell carcinoma with well visualized cellular atypia and foci of keratinization (H-E, x
1000).

Ewdva 6a ot 6p. AdtagpoQomointo anavOoruttaoind ®aorivipua ne evddxror ®uttaoinny atvria nou eotieg vepatvoroinong (H-E,

x 1000).

Langerhans cells (Thiers et al. 1984). Since these cells
are potent antigen presenting cells in the epidermis,
those changes modify greatly the local immune
response and cell kinetics that along with keratinocyte
damage could contribute to malignancy. The majority
of SCC in dogs are well-differentiated and with low
metastatic potential (Gross et al. 1992, DeVico et al.
1994). However, the SCC of our dog fulfilled the
cytopathological criteria of poorly-differentiated
neoplasm (Garma-Avina 1994). At the time of
diagnosis the metastasis to regional lymph nodes had
already been established. It is unknown whether
malignant transformation of the solar keratosis could
be prevented by acitretin administration at the initial
stage of the disease. At that state of the disease,
cryosurgery, electro surgery, hyperthermia, laser
therapy and radiotherapy could be used instead.
However, the owner refused any further treatment and
asked to have his dog euthanized.

Solar keratosis was diagnosed in 36.6% of 991
beagle dogs in the study of Nikula et al (1992). The
combination of solar keratosis with SCC has also been
reported in cats, horses and other mammals (Mason
1997, Campbell et al. 1987). Morphologic and histo-
pathological features of canine and human solar
keratosis are similar, with two exceptions. Solar
elastosis (coarse, fragmented, wavy and basophilic
elastic fibers) is not easily produced in dogs. Second,
abnormal pigmentary accumulations noted in humans
have not been observed in dogs. In both species solar
keratosis is considered precancerous and metastasis of
SCCis rare (Hargis and Thomassen 1979).

The clinician should always suspect solar keratosis
and SCC whenever exfoliative erythroderma, pyo-
derma, masses, erosions and ulcers are confined to
white areas of the skin, especially in animals that live
in places with sunny climate. ¥

JOURNAL OF THE HELLENIC VETERINARY MEDICAL SOCIETY 2008, 59(1)
TTEPIOAIKO THE EAAHNIKHE KTHNIATPIKHX ETAIPEIAX 2008, 59(1)



70

E.TTAITAAOTTANNAKHZ, B. KONTOZ, K. #PATKIA

REFERENCES -

BIBAIOT'PA®IA

Affolter V (1997) Mechanism of cancer development and metastasis.
Proceedings of the 14th Annual Congress of ESVD-ECVD,
September 5-7, Pisa, Italy, pp 93-98

Campbell GA, Gross TL and Adams R (1987) Solar clastosis with
squamous cell carcinoma in two horses. Vet Pathol, 24: 463-464

De Vico G, Agrimi U and Maiolino P (1994) Nucleolar size and mitotic
index in basal cell carcinomas (BCC) and squamous cell
carcinomas (SCC) of canine skin. Zentralbl Veterinarmed A, 41:
76-79

Dunstan RW, Credille KM and Walder EJ (1998) The light and the
skin. In: Advances in Veterinary Dermatology, vol.3, Eds
Kwochka, Willemse and Tscharner, Butterworth-Heinenmann,
Oxtord, UK, pp 3-35.

Garma-Avina A (1994) The cytology of squamous cell carcinomas in
domestic animals. J Vet Diagn Invest, 6: 238-246

Gross TL, Thrke PJ and Walder EJ (1992) Actinic keratosis and
squamous cell carcinoma In: Veterinary Dermatopathology. A
macroscopic and microscopic evaluation of canine and feline skin
disease, Mosby Year-Book, St. Louis, MI, USA, pp 330-341

Hargis AM, Thomassen RW and Phemister RD (1977) Chronic
dermatosis and cutaneous squamous cell carcinoma in the beagle
dog. Vet Pathol, 14: 218-228

Hargis AM and Thomassen RW (1979) Animal model: solar
dermatosis (keratosis) and solar dermatosis with squamous cell
carcinoma. Am J Pathol, 94(1): 193-196

Ihrke PJ (2004) Challenges in the management of canine decp
pyoderma. Proceedings of the 5th World Congtress of Veterinary
Dermatology, August 25-28, Vienna, Austria, pp 8-15.

Madewell BR, Conroy JD and Hodgkins EM (1981) Sunlight-skin
cancer association in the dog: a report of three cases. J Cutan
Pathol, 8: 434-443

Marks SL, Song MD, Stannard AA and Power HT (1992) Clinical
evaluation of etretinate for the treatment of canine solar-induced
squamous cell carcinoma and preneoplastic lesions. J Am Acad
Dermatol, 27: 11-16 -

Mason K (1997) Actinic dermatosis in dogs and cats. Proceedings of
the 14th Annual Congress of ESVD-ECVD, September 5-7, Pisa,
Italy, pp 67-72

Nicula KJ, Benjamin SA, Angleton GM, Saunders WJ and Lee AC
(1992) Ultraviolet radiation, solar dermatosis and cutaneous
neoplasia in beagle dogs. Radiat Res, 129: 11-18

Rosenkrantz WS (1993) Solar dermatitis In: Griffin, Kwochka and
MacDonald Current Veterinary Dermatology, Mosby Year-Book,
St. Louis, MI, USA, pp 309-315

Scott DW, Miller WH and Griffin CE (2001) Solar Dermatitis and
squamous cell carcinoma In: Muller & Kirk’s Small Animal
Dermatology, 6th edition, W.B. Saunders Co, Philadelphia, PA,
USA, pp 1073-1258

Thiers BH, Maize JC, Spicer SS and Cantor AB (1984) The ctfect of
aging and chronic sun exposure on human Langerhans cell
populations. J Invest Dermatol, 82(3): 223-226.

JOURNAL OF THE HELLENIC VETERINARY MEDICAL SOCIETY 2008, 59(1)
ITEPIOAIKO THE EAAHNIKHE KTHNIATPIKHX ETAIPEIAX 2008, 59(1)


http://www.tcpdf.org

