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Spontaneous Cutaneous Squamous Cell
Carcinoma in a Sooty Mangabey (Cercocebus atys):
A Case Report

Pablo R Morales,” Anapatricia Garcia, Fawn R Stroud, and Katherine S Paul

An adult sooty mangabey (Cercocebus atys) with a solid mass arising from the skin of the dorsolateral cervical area was pre-
sented to the veterinary clinical staff. Grossly, the mass was firm, elongated, ulcerated at the tip, and measured 2.7 x 2.0 X 2.3 cm.
It was surgically excised and then submitted for histopathologic evaluation. On histopathology, this tumor was composed of
irregular masses and cords of neoplastic squamous epithelial cells that invaded the dermis and subcutis, often undergoing
keratinization and forming numerous keratin pearls. On the basis of these histologic findings, the mass was diagnosed as
a squamous cell carcinoma. Additional tests, including hematologic evaluations and radiographic views of the abdominal,
thoracic, and cervical areas, were normal. Sections of the tumor were analyzed by electron microscopy and showed no evi-
dence of viral particles. To the authors’ knowledge, this is the first reported case of a spontaneous cutaneous squamous cell

carcinoma in a sooty mangabey.

Abbreviation: SCC, squamous cell carcinoma

Spontaneous malignant tumors in nonhuman primates
are relatively rare. The most frequently reported neoplasms
in these species are carcinomas, with the digestive system
being the most commonly affected organ system. Squamous
cell carcinomas (SCCs) are malignant neoplasms that usu-
ally arise from the skin and stratified squamous epithelial
cells of all body openings, and SCCs have been recognized
frequently in most of the domestic animal species. In nonhu-
man primates SCCs in the oral cavity, 3181929313437 stomach,36
esophagus,?* lung, 481526 cervix,'12%8 gkin,?® vagina, and
penis?®3241 of various species of macaques (Macaca spp.) have
been reported, with most of these lesions originating in areas
of mucocutaneous junctions. Reported sites of SCCs in nonhu-
man primates other than macaques include the perineal skin
of hamadryas baboons (Papio hamadryas),'” the stomach of an
orangutan (Pongo pygmaeus),® a bronchogenic carcinoma in
a Sykes monkey (Cercopithecus mitis),* the face of an African
green monkey (Cercopithecus pygerythrus),® the epidermis of
a white-lipped tamarin (Saguinus fuscicollis),?® the oral and
nasopharyngeal areas of a marmoset (Callithrix spp.),>?! and
the oral cavities of squirrel monkeys (Saimiri sciurus),>>*% a
capuchin monkey (Cebus apella),'® and a black-faced spider
monkey (Ateles chamek).” In the present report we describe a
spontaneous squamous cell carcinoma originating from the
skin on the dorsolateral aspect of the neck of a sooty mangabey
(Cercocebus atys).

Case Report
History. The subject of this case report was born in April 1993
at the Lawrenceville, GA, field station of the Yerkes National Pri-
mate Research Center, a facility accredited by the Association for
the Assessment and Accreditation of Laboratory Animal Care,
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International, and had been maintained in an indoor-outdoor
compound since birth. It was fed a commercial primate diet
(Monkey Chow /Purina No. 5, Ralston Purina, St Louis, MO),
supplemented with fresh fruits and water ad libitum, and was
assigned to an AIDS core study at the Primate Center. All uses
and procedures were approved and in accordance with the In-
stitutional Animal Care and Use Committee (IACUC) of Emory
University. On 17 February 2004, this 11-y-old, 8.4-kg, castrated
male mangabey was presented to the veterinary clinical staff
for the main complaint of a growth and some blood staining
around the neck (Figure 1).

During physical examination, this animal appeared com-
pletely normal except for a mass arising from the skin on the left
dorsolateral cervical area. Grossly, the mass was firm, elongated,
ulcerated at the tip and measuring 2.7 x 2.0 x 2.3 cm (Figure
2). Blood samples were obtained for hematologic evaluations
including complete blood counts, serum chemistries, and bac-
terial culture; all these results were unremarkable. Lateral and
ventrodorsal radiographic views of the abdominal, thoracic, and
cervical areas were taken and showed no evidence of metastasis
to any internal organs. The mass was surgically removed by
wide excisional biopsy, in accordance with routine surgical
procedures. These included aseptic technique, induction of
anesthesia with an intramuscular dose of tiletamine-zolaz-
epam (4 mg/kg) followed by endotracheal intubation, and
maintenance within an appropriate anesthetic plane by using
inhaled isoflurane (1%). After removal, the mass was placed in
10% neutral buffered formalin and sent to the Department of
Pathology at the Yerkes Main Center (Atlanta, GA). Recovery of
the animal after surgery was uneventful. Postoperative treatment
included buprenorphine (0.01 mg/kg 3 times daily) for 24 h and
ceftriaxone (25 mg/kg once daily) for 7 d.

The follow-up plan for this animal includes an annual physi-
cal examination (at the same time for routine surveys), complete
blood counts, serum chemistries, and radiographs of the affected
area, chest, and abdomen. The most recent evaluation (Febru-
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Figure 1. Photograph showing the ulcerated mass, localized at the
dorsolateral neck area.

Figure 2. A closer photograph of the mass measuring 2.7 X 2.0 X 2.3 cm
prior surgical removal.

ary 2005) revealed no physical signs of tumor local recurrence,
with radiographic views and blood results remaining essentially
unremarkable.

Pathologic findings. Fixed tissues were trimmed, routinely
processed, embedded in paraffin, sectioned at 5 um, and
stained with hematoxylin and eosin for histopathologic evalu-
ation. Histologic evaluation of the mass revealed irregular
cords and masses of epithelial cells that proliferated and
invaded the dermis and occasionally the subcutis (Figure 3).
These neoplastic cells were round to oval and had centrally
located vesicular, round nuclei with abundant eosinophilic
cytoplasm (Figure 3, insert). The neoplastic cells often under-
went keratinization forming keratin “horn pearls.” In addition
there were variable numbers of intercellular bridges (prickle
cells or desmosomes). The presence of these keratin pearls
and intercellular bridges are characteristic histopathologic
findings in well-differentiated SCCs. Mitotic figures for this
tumor were infrequent: 0 to 2 per high-power field. Evidence
of invasion to the blood vessels was not noted; however, the
neoplastic cells extended to 2 of the surgical margins. On the
basis of these histologic findings, the mass was diagnosed as
a cutaneous SCC. In addition, sections of this tumor were ex-
amined by electron microscopy, but no viruses, viral particles,
or noteworthy findings were present.

Figure 3. High magnification of the mass. Note the severe acanthosis
of the epidermis with endophytic proliferation of island and cords of
neoplastic squamous cells. Also note the dermis containing keratin

pearls (arrows). Hematoxylin and eosin; scale bar, 100 um.

Discussion

SCCs have been recognized in and considered the most
common form of carcinoma in several species of domestic
animals."14?2 As with most neoplasms, the etiology of these
tumors is undefined; although most arise without antecedent
cause, prolonged exposure to sunlight is considered a major
predisposing factor for their origin in many species. Humans
and white cats show a strong correlation existing between
the development of SCC and chronic exposure to ultraviolet
light;?® SCCs develop about 13 times more frequently in white
cats than in other cats and usually arise from the pinnae and
frontal ridges and on eyelids. In dogs, those with autoimmune
disorders or nasal depigmentation and breeds with lightly pig-
mented skin and short coats appear to be more predisposed to
develop this type of tumor in association with prolonged solar
injury. In humans, when this type of tumor originates from the
epidermis, the term ‘epidermoid carcinoma”is commonly used,
and the name ‘Bowen disease’ is used in human dermatopa-
thology to describe patients with one or more SCCs in situ.4
Solar induction is the most common predisposing cause for this
condition, but viral induction, especially by papillomaviruses,
also is important.?’

A retrospective study in dogs demonstrated papillomavirus
structural antigens in 5 of 9 canine SCCs,40 suggesting this virus
has an etiologic component in the origin of these neoplasms
for this species as well. In addition, SCCs occurred at the injec-
tion site of a live canine oral papilloma virus vaccine in some
dogs.5 Many cats with Bowen disease have been recognized;
affected cats were old, did not have lightly pigmented skin or
coats, and presented with multiple, variable pigmented hyper-
keratotic plaques, especially on the head, neck, shoulder area,
and forelimbs. In large animals such as cattle and horses, ‘solar
keratosis,” which consists of focal processes of lichenification,
hyperkeratosis, and erythema, often precedes the development
of SCCs. For both bovines and equines, breeds with white hair
and poorly pigmented skin are commonly affected by these
carcinomas, with occurrence anywhere on the body but usually
around nonpigmented, poorly haired areas near mucocutaneous
junctions, particularly in the eyelids, lips, nose, and external
genitalia.!

Spontaneous tumors in nonhuman primates other than ma-
caques are infrequently reported, possibly due to the relatively
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short lifespan of monkeys maintained in primate facilities.
Only a few cases of SCC originating from the skin have been
reported,'”?333 and only 1 of these showed a possible correla-
tion between the development of the tumor and exposure to
sunlight.? Papillomaviruses have been associated with these
carcinomas in nonhuman primates because these viruses were
isolated and characterized from a lymph node metastasis of a
primary penile SCC found in a rhesus macaque.'®'” Along with
solar exposure, nonhealing fight wounds and the use of chemical
disinfectants have previously been suspected as predisposing
factors in a case report involving 2 hamadryas baboons housed
in a captive troop.l” Chemicals such as n-methyl-N-nitrosourea
have been implicated in nonhuman primates as a potential
carcinogen, persistently producing SCCs in the digestive tract,
mostly of the esophagus.?

In mangabeys, only 2 isolated cases of neoplasms have been
reported in the past, a hepatoma in a sooty mangabey® and a
uterine myosarcoma in a black mangabey (Cercocebus aterri-
mus).*3 Here we report the 1st case of a spontaneous squamous
cell carcinoma in the skin of a sooty mangabey. Possible etiolo-
gies that we considered for this particular case include viruses
(specifically papillomaviruses) and some environmental events
or factors that can act as preneoplastic or neoplastic condition-
ers. Potential environmental factors include direct contact of
cleaning chemical disinfectants with the affected area, chronic
irritation due to nonhealing skin wounds from fighting with
other animals in the compound, and especially exposure to
solar or ultraviolet light, based on the fact that these animals
spend most of the day in the outside area of these compounds.
Electron microscopy was performed to identify a possible viral
association, but no viruses or viral particles were found. This
animal did not have any previous events of trauma from fight-
ing wounds, according to his clinical history and experimental
records; however, small unreported injuries in the past cannot
be completely omitted or ruled out. In addition, it has long
been assumed that stages of initiation, promotion, and progres-
sion of SCC in humans and domestic animals are influenced
by 1 or more genetic factors. The confirmed appearance of this
type of carcinoma in a sooty mangabey elucidates the need
to identify all possible causes and initiating factors, circum-
stances that may act as intensifying factors, and, finally, viable
treatment options.

References

1. Aiello SE, editor. 1998. The Merck veterinary manual, 8th ed.
Hoboken (NJ): John Wiley & Sons. p 689-691.

2. Beniashvili DS, Aleksandrov VA, Bardadze KI, Bespalov VG,
Petrov AS, Sartaniia MS. 1992. Esophageal tumor induction in
monkeys. Voprosy Onkologii [Article in Rusian with abstract in
English] 38:458—464.

3. Betton GR. 1984. Spontaneous neoplasms of the marmoset (Calli-
thrix jacchus). Oral and nasopharyngeal squamous cell carcinomas.
Vet Pathol 21:193-197.

4. Brack M, Schwartz P, Heinrichs T, Schultz M, Fuchs E. 1996.
Tumors of the respiratory tract observed at the German Primate
Center, 1978-1994. ] Med Primatol 25:424-434.

5. Bregman CL, Hirth RS, Sundberg JP, Christensen EF. 1987.
Cutaneous neoplasms in dogs associated with canine oral papil-
lomavirus vaccine. Vet Pathol 24:477—487.

6. Clark JD, Olsen RE. 1973. Hepatoma in a mangabey (Cercocebus
atys). Vet Pathol 10:89-93.

7. Cran JA. 1969. An epithelial tumour occurring in the jaws of
a black-faced spider monkey. Oral Surg Oral Med Oral Pathol
27:494-498.

8.

11.

12.

13.

14.

15.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Squamous cell carcinoma in a sooty mangabey monkey

Crocker TT, Chase JE, Wells SA, Nunes LL. 1970. Preliminary
report on experimental carcinoma of the lung in hamsters and
in a primate. In: Nettesheim P, Hanna MG Jr, Deatherage JW Jr,
editors. Morphology of experimental respiratory carcinogenesis.
Oakridge (TN): US Atomic Energy Commission Symposium Series
21. p 317-328.

. Fincham JE, van Rensburg SJ, Kriek NPJ. 1982. Squamous cell

carcinoma in an African green monkey. Vet Pathol 19:450—453.

. Grana D, Mareso E, Gomez E. 1992. Oral squamous cell carcinoma

in capuchin monkeys (Cebus apella): report of two cases. ] Med
Primatol 21:384-386.

Hertig AT, MacKey JJ. 1973. Carcinoma in situ of the primate
uterus: comparative observations on the cervix of the crab-eating
monkey, Macaca fascicularis, the endometrium of a chimpanzee, Pan
troglodytes, and on similar lesions in the human patient. Gynecol
Oncol 1:165-183.

Hisawa FL, Hisawa FL Jr. 1958. Spontaneous carcinoma of the
cervix in a monkey (Macaca mulatta). Cancer 11:810-816.
Hubbard GB, Wood DH, Fanton JW. 1983. Squamous cell carci-
noma with metastasis in a rhesus monkey (Macaca mulatta). Lab
Anim Sci 33:469-472.

Jones HC, Hunt RD, editors. 1983. Veterinary pathology, 5" ed.
Philadelphia: Lea & Febiger. p 1109-1111.

Kaspareit J, Friderichs-Gromoll S, Buse E, Korte R. 2000. Spon-
taneous squamous cell carcinoma of the lung in a cynomolgus
monkey—a case report [abstract]. In: Primates in biomedical
research: diseases and pathology; 2000 Nov 8-9; German Primate
Center. Goettingen (DE): 2nd Goettingen Symposium; 2000.

. Kloster BE, Manias DA, Ostrow RS, Shaver MK, McPherson SW,

Rangen SR, Uno H, Faras AJ. 1988. Molecular cloning and char-
acterization of the DNA of two papillomaviruses from monkeys.
Virology 166:30—40.

Knightly FA, Lamberski N, Harmon BG, Latimer KS. 1996. Squa-
mous cell carcinoma of the perineal skin in two hamadryas baboons
(Papio hamadryas). Annual Conference Proceedings American
Association of Zoo Veterinarians; 1996 Nov 3-8; Puerto Vallarta
(Mexico): American Association of Zoo Veterinarians. p 500-502.
Kollias G Jr, Taylor E, Park R. 1975. Treatment of squamous cell
carcinoma involving the buccal pouch in a crab-eating macaque.
J Am Vet Med Assoc 167:664—666.

Krylova RI, Kantariia PM. 1976. Spontaneous malignant tumors
of the oral cavity in monkeys from the Sukhumi animal nursery.
Voprosy Onkologii [Article in Russian with abstract in English]
22:99-102.

Lynch PJ. 1982. Warts and cancer: the oncogenic potential of hu-
man papilloma virus. Am ] Dermatopathol 4:55-60.

McIntosh GH, Giesecke R, Wilson DE, Goss AN. 1985. Spontane-
ous nasopharyngeal malignancies in the common marmoset. Vet
Pathol 22:86-88.

Michioka T, Takeshima N, Tsunaga N, Suminami Y, Nawata S,
Kato H. 1994. Expression of squamous cell carcinoma antigen, a
serine protease inhibitor, in the integument of vertebrates: pos-
sible role in stratification of epidermis. Acta Histochem Cytochem
27:435-440.

Migaki G, DiGiacomo R, Garner FM. 1971. Squamous cell car-
cinoma of the skin in a rhesus monkey (Macaca mulatta): a case
report. Lab Anim Sci 21:410-411.

Miller WH Jr. 1995. Epidermal dysplastic disorders of dogs and
cats. In: Bonagura JD, Kirk RW, editors. Kirk’s current veterinary
therapy XII: small animal practice. Philadelphia: WB Saunders. p
597-599.

Montesdeoca D, Roberts J, Donnell TM. 1992. Asymmetry of the
face of a squirrel monkey: squamous cell carcinoma of the oral
cavity. Lab Anim 21:18, 20-21.

Morin ML, Renquist DM, Allen AM. 1980. Squamous cell
carcinoma with metastasis in a cynomolgus monkey (Macaca
fascicularis). Lab Anim Sci 30:110-112.

Morris TH. 1994. A further case of squamous cell carcinoma in the
oral cavity of a squirrel monkey. ] Med Primatol 23:317-318.
Muller GH, Kirk RW, Scott DW. 1989. Neoplastic diseases. In:
Small animal dermatology, 4th ed. Philadelphia: WB Saunders. p
854-857.

http://prime—pdf—watermark.prime—prod.pubfactory.comﬁ 2025-02-25



Vol 45, No 2
Journal of the American Association for Laboratory Animal Science
March 2006

29.

30.

31.

32.

33.

34.

35.

Nakabura S, Sakakibara I, Ono E, Shibata S, Michishita M, Ishii
Y, Kobayashi R, Takahashi K, Yoshikawa Y. 2000. Squamous cell
carcinoma of the oral cavity in an infant cynomolgus monkey. Exp
Anim 49:225-228.

Ohgaki H, Hasegawa H, Kusama K, Sato S, Kawachi T, Masui M,
Tanabe K, Kawasaki I, Hiramatsu H, Saito K. 1984. Squamous cell
carcinoma found in the cardiac region of the stomach of an aged
orangoutang. Gann: Japanese Journal of Cancer Research [Article
in English] 75:415-417.

Ono E. 1996. Squamous cell carcinoma in the oral cavity of a cy-
nomolgus monkey. TPC News 15:18-19.

Ostrow RS, McGlennen RC, Shaver MK, Kloster BE, Houser D,
Faras A]J. 1990. A rhesus monkey model for sexual transmission of
a papillomavirus isolated from a squamous cell carcinoma. Proc
Natl Acad Sci U S A 87:8170-8174.

Richter CB, Buyukmihci N. 1979. Squamous cell carcinoma of the
epidermis in an aged white-lipped tamarin (Saguinus fuscicollis
leucogenys). Vet Pathol 16:263-265.

Sasaki T, Hirokawa M, Usizima H. 1961. A spontaneous squa-
mous cell carcinoma of the lower jaw in Macaca mulatta. Primates
3:82-87.

Sasseville VG, Pauley DR, Spaulding GL, Chalifoux LV, Lee-Par-
ritz D, Simon MA. 1993. A spontaneous squamous cell carcinoma
of the oral cavity in a squirrel monkey (Saimiri sciurus). ] Med
Primatol 22:272-275.

36.

37.

38.

39.

40.

41.

42.

43.

44.

Schmitz HC, Weishaupt D, Borel N, Padberg B, Burki K. 2004.
The use of ultrasound and computed tomography for the diagnosis
of a squamous cell carcinoma of the oesophago-cardial region of
the stomach in a rhesus monkey. Lab Anim 38:92-97.

Steiner PE, Kluver H, Brunschwig A. 1942. Three carcinomas of
the tongue in two monkeys. Cancer Res 2:704-709.

Sternberg SS. 1961. Carcinoma in situ of a cervix in a monkey
(Macaca mulatta). Am ] Obstet Gynecol 82:96-98.

Suleman MA, Tarara R, Mandalia KM, Weiss M. 1984. A sponta-
neous bronchogenic carcinoma in a Sykes monkey (Cercopithecus
mitis stuhlmani). ] Med Primatol 13:153-157.

Sundberg JP, Junge RE, Lancaster WD. 1984. Inmunoperoxidase
localization of papillomaviruses in hyperplastic and neoplastic
epithelial lesions of animals. Am J Vet Res 45:1441-1446.
Sundberg JP, Reichmann ME. 1990. Animal models of human
disease: venereal papilloma and squamous cell carcinoma. Comp
Pathol Bull 22:2-3.

Thorgeirsson UP, Dalgard DW, Reeves J, Adamson RH. 1994.
Tumor incidence in a chemical carcinogenesis study of nonhuman
primates. Regul Toxicol Pharmacol 19:130-151.

Tschirch W, Jorga W. 1995. Uterine myosarcoma in a black
mangabey (Cercocebus aterrimus). Erkrankungen der zootiere
37:99-102.

Zhang HX. 1992. Esophageal cancer in rhesus monkeys from the
Thailand Mountain area. A preliminary report. Zhonghua Zhong
Liu Za Zhi 14:411-413.

40

http://prime-pdf-watermark.prime-prod.pubfactory.com/ | 2025-02-25



