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Abstract

A seven-year-old female mixed-breed dog was diagnosed with an uncommon histological variant of squamous cell
carcinoma (SCC) with lymph node metastases. Therefore, the objective of this report was to describe the gross and
microscopic findings of this uncommon SCC histological variant. Fine-needle aspiration cytology of the mass revealed a
squamous cell carcinoma. On necropsy, the submandibular region revealed nodular, multifocal to coalescing, ulcerated
masses with firm and fluctuant areas. Furthermore, enlarged submandibular and cervical lymph nodes with loss of normal
architecture suggestive of metastasis were present. A definitive diagnosis of submandibular acantholytic squamous cell
carcinoma was made upon histopathological evaluation. This variant is rare in humans and animals.
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Introduction

Squamous cell carcinoma (SCC), also known as
epidermoid cell carcinoma, is a malignant epidermal
tumour with squamous differentiation (7). It is common in
cats, cattle, horses and dogs (2, 3, 7, 14) and relatively
uncommon in sheep, goats, and pigs (5, 17, 21).

Microscopically, there are several subtypes of
SCC that include well-differentiated, poorly differentiated,
acantholytic, spindle cell, and verrucous (7, 16).
Specifically, acantholytic squamous cell carcinoma
(ASCC), also known as pseudoglandular carcinoma, is an
uncommon histological variant of SCC (12, 13) (7). In
humans, this variant is rare, but it has been reported in the
oral cavity (9, 13), nasal cavity (1, 9), vulva (6), palate (9),
maxilla (19), cecum (10) and breast (11). ASCC is also
rare in animals, with only a few reports that have described

ASCC in the mammary region (8) and oral cavity of dogs
(4). Thus, the purpose of this report is to describe the gross
and microscopic characteristics of submandibular
acantholytic squamous cell carcinoma with metastases in a
female dog.

Case report

A seven-year-old, mixed-breed, intact female dog
with light brown fur, exhibiting abnormal behavior, and a
clinical history of swelling of the submandibular region
and face was referred to the Veterinary Hospital of the
Center of Agricultural Sciences and Engineering at the
Federal University of Espirito Santo (HOVET-CCAE-
UFES), campus of Alegre - ES, Brazil. The owner reported
that two verrucous nodules had been present in the
submandibular region of the dog, since six years of age.
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Following a year of progression, the lesions became
ulcerated with concomitant haemorrhagic exudate. The
animal had a history of exposure to the sun while in dorsal
or lateral recumbency. There was no history of
dermatopathies or complaints associated with systemic
diseases.

Clinical examination of the animal revealed
lethargy, dysphagia, hyporexia, facial edema and
multifocal to coalescent, ulcerated nodules in the
submandibular region (Fig. 1A) suggestive of malignant
neoplasia. To confirm the hypothesis, fine-needle
aspiration cytology (FNAC) of the submandibular region
was performed, and the aspirated material was sent to the
Animal Pathology Laboratory at HOVET-CCAE-UFES.

The cytological samples were fixed with methanol
and stained with Giemsa stain (Laborclin, Parana, Brazil).
Microscopic analysis revealed oval to polyhedral cells with
moderate anisocytosis and basophilic cytoplasm, with
some cells showing vacuolization close to the nucleus,
discrete emperipolesis, nuclei with loose chromatin, and
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prominent nucleoli. Furthermore, rare mitotic figures and a
high number of neutrophils were observed (Fig. 1B). The
cytological findings were indicative of squamous cell
carcinoma. Due the unfavorable prognosis, the owner
opted for the dog euthanasia.

On necropsy, gross findings included multifocal
to coalescent, firm, ulcerated nodules in the submandibular
region with fluctuant areas, purulent exudate (Fig. 2A) and
a fetid odor. The mandibular molar teeth were absent, and
there was displacement of the incisor teeth with softening
of those teeth. Edema was present in the dorsal cervical
region, as was subcutaneous edema of the right and left
lateral maxilla. Submandibular and cervical lymph nodes
were enlarged and edematous, with a loss of normal
architecture and whitish discoloration, suggestive of
metastasis (Fig. 2B). Moderate diffuse pancreatic

congestion, moderate congestive splenomegaly, moderate
pulmonary edema with diffuse congestion and moderate
bilateral renal congestion were present.
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Figure 1. Gross necropsy (A) and cytology (B) of the submandibular region of a female dog with acantholytic squamous
cell carcinoma. A. Multifocal to coalescent, ulcerated nodules with purulent and haemorrhagic exudate of the
submandibular region. B. Fine-needle aspirate demonstrating oval to polyhedral cells with moderate anisocytosis, basophilic
cytoplasm, a nucleus with loose chromatin, moderate anisokaryosis, and large numbers of neutrophils. Giemsa staining. Bar

= 68.89 um.

Samples of the submandibular and cervical
nodules and the submandibular lymph nodes were
collected for histopathological evaluation. The samples
were fixed in 10% buffered formalin and subsequently
processed for paraffin embedding, sectioned at 4 pm, and
stained with haematoxylin and eosin stain (HE stain). The
animal’s head underwent a radiographic examination that
revealed no bone infiltration by the neoplasia.

On microscopic examination, a fragment of fur-
covered skin demonstrated moderate focally extensive

acanthosis and severe focally extensive ulceration.
Furthermore, the dermis exhibited non-delimited and
infiltrative neoplastic epithelial proliferation, forming
predominantly alveolar formations delimited by round or
oval to polyhedral neoplastic cells with marked
pleomorphism. These formations contained individual or
clustered acantholytic or dyskeratotic cells. The neoplastic
cells exhibited severe anisocytosis; nuclei that were round,
oval or elongated; moderate anisokaryosis with
predominantly loosely aggregated chromatin; and
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prominent nucleoli. Pronounced multifocal emperipolesis,
rare Keratin pearls and three to four mitotic figures per high
field magnification were observed, including atypical
mitotic figures and a marked multifocal neutrophilic

5

Discussion

ASCC is a rare neoplasm in animals and humans
(4, 6, 9, 20). Therefore, the clinical and epidemiological
characteristics of this tumor are not well-known.

The animal of the present study had a history of
prolonged exposure to the sun while in dorsal and lateral
recumbency, thereby receiving a large load of ultraviolet
(UV) radiation. This observation offers a probable
aetiology for the neoplasia, since known risk factors for
SCC include prolonged exposure to sunlight (UV),
depigmented areas of skin, and an absence or scarcity of
hair (16).

In the present case, the SCC was classified as
belonging to the acantholytic subtype. The microscopic
findings observed in the present case are compatible with
those observed in other reports, where the histological
characteristics observed included the formation of

inflammatory infiltrate (Fig. 3A and 3B). Furthermore, the
cervical and submandibular lymph nodes exhibited
evidence of metastasis on microscopic examination (Fig.
3C and 3D).

Figure 2. Macroscopy of the submandibular'region (A) and submandibular lymph nodes (B) of a female dog with
acantholytic squamous cell carcinoma. A. Multifocal to coalescent, ulcerated nodules in the submandibular region. B.
Enlarged submandibular lymph nodes with whitish discolouration and loss of normal architecture (asterisks).

pseudoglandular to pseudocystic structures delimited by a
layer of neoplastic cells containing individual or clustered
acantholytic or dyskeratotic cells (6) or cell debris (19).

Due to the rarity of ASCC, the metastatic
behavior of this subtype is unknown. However, it is known
that SCC has greater potential for invasiveness than for
metastasis, and in cases where metastasis occurs, the most
common sites are the regional lymph nodes (16). Two of
the cases of ASCC reported in the veterinary literature to
date have not reported evidence of metastasis (4, 8), while
one case had features consistent with lymph node
metastasis (20). In the current report, we observed invasive
behavior as well as metastasis of the neoplasia to the
regional submandibular lymph nodes, with an increase in
size and an alteration of the normal cellular architecture.
Thus, to the best of our knowledge, the present study is the
second reported case of metastatic ASCC.
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Figure 3. Histologic pattern of the ulcerated nodules in the submandibular region (A and B) and the cervical (C) and
submandibular (D) lymph nodes of a female dog with acantholytic squamous cell carcinoma. A. Submandibular region
biopsy with dermis containing neoplastic epithelial proliferation forming alveolar structures delimited by round or oval to
polyhedral neoplastic cells containing individual or clustered acantholytic or dyskeratotic cells. HE. Bar = 137.80 pm. B.
Submandibular region biopsy with evidence of the alveolar structure containing individual or clustered acantholytic or
dyskeratotic cells, nuclei ranging from round or oval to elongated with predominantly loose chromatin, and prominent
nucleoli, as well as a neutrophilic inflammatory infiltrate. Inset demonstrates the detail of the acantholytic and dyskeratotic
cells. HE. Bar = 68.90 um. C. Cervical lymph node biopsy with metastasis (M) and remnants of lymphoid tissue (*). HE.
Bar = 137.80 um. D. Submandibular lymph node biopsy with metastasis (M) and remnants of lymphoid tissue (*). HE. Bar
=137.80 um.

References 3. Chandrashekaraiah GB, Rao S, Munivenkatappa BS,

Mathur KY. Canine squamous cell carcinoma: a

1. Alhumidi A. Acantholytic squamous cell carcinoma review of 17 cases. Braz J Vet Pathol. 2011;4(2):79-

arising in a nevus sebaceous: a case report. Int J
Health Sci (Qassim). 2013;7(3):343-6.

Bilgic O, Duda L, Sanchez MD, Lewis JR. Feline oral
squamous cell carcinoma: clinical manifestations and
literature review. J Vet Dent. 2015;32(1):30-40.

86.

Cushing T, Barnard S, Fleis R, Peters R.
Pseudoangiomatous squamous cell carcinoma in the
oral cavity of a dog. J Vet Diagn Invest.
2010;22(2):299-302.

Brazilian Journal of Veterinary Pathology. www.bjvp.org.br . All rights reserved 2007.


http://bjvp.org.br/wp-content/uploads/2018/04/v11-n1-4.pdf
http://www.bjvp.org.br/

10.

11.

12.

13.

14.

15.

16.

17.

18.

Silva, et al.; Metastatic submandibular acantholytic squamous cell carcinoma in a dog. 23
Braz J Vet Pathol, 2018, 11(1), 19 — 23
DOI: 10.24070/bjvp.1983-0246.v11i1p19-23

Gibbons PM, Lamb L, Mansell J. Presentation,
treatment, and outcome of squamous cell carcinoma in
the perineal region of 9 goats. Can Vet J.
2015;56(10):1043-7.

Giordano G, D’adda T, Merisio C, Gnetti L. Vulvar
acantholytic squamous carcinoma: a case report with
immunohistochemical and molecular study. Int J
Gynecol Pathol. 2005;24(3):303-6.

Goldschmidt MH, Hendrick MJ. Tumor of the skin
and soft tissues. In: Meuten DJ, editor. Tumors in
domestic animals. 4th ed. lowa: lowa State Press;
2002. p. 45-117.

Grandi F, Monteiro LN, Fernandes TR, Salgado BS,
Rocha NS. What is your diagnosis? Cutaneous mass in
the mammary region of a dog. Vet Clin Pathol.
2011;40(1):101-2.

Gu X, Jiang R, Fowler MR. Acantholytic squamous
cell carcinoma in upper aerodigestive tract:
histopathology, immunohistochemical profile and
epithelial mesenchymal transition phenotype change.
Head Neck Pathol. 2012;6(4):438-44.

Juki¢ Z, Ledinsky I, Ulamec M, Ledinsky M, Kruslin
B, Tomas D. Primary acantholytic squamous cell
carcinoma of the cecum: a case report. Diagn Pathol.
2011;6:1-5.

Kamra HT, Gadgil PA, Chaware SA, Kanade UA.
Acantholytic variant of squamous cell carcinoma of
breast: a rare case report. Ecancermedicalscience.
2011;5(214):1-5.

Kerawala CJ. Acantholytic squamous cell carcinoma
of the oral cavity: A more aggressive entity? Br J Oral
Maxillofac Surg. 2009;47(2):123-5.

Kusafuka K, Ebihara M, Ishiki H, Takizawa Y, lida Y,
Onitsuka T, Takakuwa R, Kasami M, Ito I, Kameya T.
Primary adenoid squamous cell carcinoma of the oral
cavity. Pathol Int. 2006;56(2):78-83.

Lucena RB, Rissi DR, Kommers GD, Pierezan F,
Oliveira-Filho JC, Macédo JT, Flores MM, Barros CS.
A retrospective study of 586 tumours in Brazilian
cattle. J Comp Pathol. 2011;145(1):20-4.

Luff J, Rowland P, Mader M, Orr C, Yuan H. Two
canine papillomaviruses associated with metastatic
squamous cell carcinoma in two related basenji dogs.
Vet Pathol. 2016;53(6):1160-3.

Mauldin EA, Peters-Kennedy J. Integumentary
System. In: Maxie MG, editor. Jubb, Kennedy &
Palmer’s Pathology of Domestic Animals, 6th ed.
Philadelphia: Elsevier; 2016. p. 509-798.

Méndez A, Pérez J, Ruiz-Villamor E, Garcia R,
Martin MP, Mozos E. Clinicopathological study of an
outbreak of squamous cell carcinoma in sheep. Vet
Rec. 1997;141(23):597-600.

Newkirk KM, Hendrix DV, Anis EA, Rohrbach BW,
Ehrhart EJ, Lyons JA, Kania SA. Detection of
Papillomavirus in equine periocular and penile
squamous cell carcinoma. J Vet Diagn Invest.
2014;26(1):131-5.

19.

20.

21.

Ozgursoy OB, Tulunay O, Muz SE, Aslan G, Kucuk
B. Acantholytic squamous cell carcinoma of the
maxilla: unusual location and aggressive behavior of a
rare histologic variant. Ear Nose Throat J.
2013;92(9):E22-E24.

Romanucci M, Malatesta D, Marinelli A, Di Lorenzo
P, Salda LD. Aural carcinoma with chondroid
metaplasia at metastatic sites in a dog. Vet Dermatol.
2011;22(4):373-7.

Swenson J, Carpenter JW, Ragsdale J, Kuroki K,
Ketz-Riley C, Brinkman E, Cole G. Oral squamous
cell carcinoma in a Vietnamese pot-bellied pig (Sus
scrofa). J Vet Diagn Invest. 2009;21(6):905-9.

Brazilian Journal of Veterinary Pathology. www.bjvp.org.br . All rights reserved 2007.


http://bjvp.org.br/wp-content/uploads/2018/04/v11-n1-4.pdf
http://www.bjvp.org.br/

