
Eccrine adenocarcinoma of the footpads in 2 cats
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Abstract Adenocarcinoma of sweat glands of the footpads was diagnosed in 2 cats. Clinical signs
included lameness and swelling of multiple digits. Pulmonary metastasis was detected in one
case. Diagnosis was based on histopathological and immunohistochemical findings. Eccrine ade-
nocarcinoma should be included in the differential diagnosis of footpads lesions in aged cats.

Resume- Adenocarcinome des glandes eccrines des coussinets plantaires chez 2 chats. Un
adenocarcinome des glandes sudoripares des coussinets plantaires a ete diagnostique chez 2 chats.
Les signes cliniques comprenaient de la boiterie et de l'enflure de plusieurs doigts. Des metastases
pulmonaires ont ete detectees dans un cas. Le diagnostic s'est base' sur des observations
histopathologiques et immunohistochimiques. Les adenocarcinomes des glandes eccrines devraient
faire partie du diagnostic differentiel des lesions des coussinets plantaires chez les chats ages.

(Traduit par docteur Andre Blouin)
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Case 1
An 11-year-old, male, domestic shorthair cat was

first seen with the presenting complaint of left
hindlimb lameness of 2 weeks' duration. On physical
examination, the paw was painful and radiographs
showed a fracture of the 3rd phalanx (PIII) in the
3rd digit. The digit was amputated, but histological
examination was not performed. A month later, the cat
was presented again, due to limping on the right hind
limb. A physical examination revealed a painful paw and
radiographs showed a degenerating/moth eaten appear-
ance of the distal portion of PIII on the 1st digit. The toe
was amputated and submitted for histopathological
examination. Ten days later, the cat was euthanized
because of progressive weight loss. Postmortem exam-
ination revealed an off-white firm nodule, measuring
1 cm in diameter, in the cranioventral lobe of the lung.
Gross examination of the cut surface of the decalci-
fied toe revealed a tan, soft-tissue mass extending from
the foot pad into the bone. On microscopic examination,
neoplastic cells were seen to be arranged in tubules, clus-
ters, and acini. These cells inflltrated the dermis (Figure 1)
and extended into the phalangeal bone. Tumor cells
were ovoid with a round, prominent nucleus and ill-
defined cytoplasmic borders. Squamous metaplasia was
observed in some areas and mitotic figures were numer-
ous (> 5 per 40X field). Histological examination of the
lung revealed neoplastic cells of similar characteris-
tics to those seen in the footpad. Neoplastic cells were
not seen in the other tissues examined, including regional
lymph nodes. A diagnosis of eccrine adenocarcinoma of
sweat glands of the footpads with metastasis to the
lung was made.

Figure 1. Footpad, Case 1. Neoplastic proliferation of mod-
erately anaplastic epithelial cells arranged in variably sized
tubular structures that readily infiltrate the underlying tis-
sues; bar = 300 pm. Inset: Positive staining of tumor cells with
AEl/AE3 immunoperoxidase stain; bar = 100 pm.

Department of Pathology and Microbiology, Atlantic Veterinary
College, University of Prince Edward Island, Charlottetown,
Prince Edward Island CIA 4P3 (Fuentealba, Illanes);
Department of Veterinary Microbiology, Western College
of Veterinary Medicine, University of Saskatchewan,
Saskatoon, Saskatchewan S7N OWO (Haines).
Address correspondence and reprint requests to Dr. I. Carmen
Fuentealba.

Figure 2. Third phalanx, Case 2. Neoplastic infiltration of the
marrow spaces. Inset: Positive staining of tumor cells with
CAM 5.2 immunoperoxidase stain; bar = 100 pm.

Case 2
The 3rd and 4th digits from the right hind limb of a
8-year-old, male, domestic shorthair cat were submitted
for histological examination. The cat was presented
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with a complaint of a 1-week-long lameness in the
right hind limb. On physical examination, the 3rd and
4th digits of the right hind limb were swollen. Bacterial
pododermatitis was suspected and the cat was admin-
istered 22.7 mg of enrofloxacin, ql2h for 8 d. Five days
after the beginning of the treatment, the owners indicated
that there had been no improvement and that the disease
was apparently spreading. Three days later, the cat was
examined and the 2nd and 3rd digits on left hind foot, and
2nd digit on both front feet were swollen and painful.
Due to the rapid progression of the condition and absence
of infectious etiologic agents, as evidenced by negative
impression smears and aspirates, an autoimmune disease
was suspected and the cat was given prednisone in a
decreasing and alternate dose regime (5.7 mg, ql2h
for 5 d, then 5.7 mg, q24h for 5 d, and then every other
day for 5 d). After 12 d of steroid therapy, there was no
improvement, the cat was unable to walk, and the own-
ers elected euthanasia. Permission for necropsy exam-
ination was refused, but the 3rd and 4th right hind digits
were submitted for histological examination. The decal-
cified sections of digits exhibited neoplastic proliferation
of highly anaplastic epithelial cells, arranged in irreg-
ularly shaped tubules embedded in a prominent fibrous
connective tissue stroma. Neoplastic tubules readily
infiltrated the underlying tissues, including bone (Figure 2).
Tubular structures contained occasional cellular debris
and were lined by 2 or more layers of cuboidal to
columnar pleomorphic epithelial cells. Neoplastic cells
had large, round to oval, euchromatic nuclei (up to 3-fold
anisokaryosis), prominent nucleoli, and a moderate
amount of pale basophilic cytoplasm with indistinct
cell borders. Mitotic figures were common. A diagnosis
of eccrine adenocarcinoma of sweat glands of the foot-
pads was made.

Paraffin-embedded tissues from the affected digits in
both cases and the neoplasm detected in the lung in
Case 1 were submitted for immunohistochemical exam-
ination to confirm the histological diagnosis. Immuno-
peroxidase staining by the avidin-biotin complex method
(1) revealed that the neoplastic cells in the digits
(Figure 1, inset) and in the lung stained positive with a
cocktail of 2 monoclonal antibodies AE1/AE3 (Hybritech
Inc., San Diego, California, USA), which detects both
low and high molecular weight cytokeratins. A wide vari-
ety of epithelial structures in the skin, including apocrine
glands, stratified squamous epithelial cells, and inner root
sheaths, are stained by AE1/AE3 (2). Tissues were also
stained with a monoclonal antibody CAM 5.2 (Becton
Dickenson, Franklin Lakes, New Jersey, USA), which
recognizes the simple epithelia expressing the cytokeratin
pair 8/18 or 19 w. Neoplastic cells stained positive
with CAM 5.2 (Figure 2, inset). Both apocrine glands and
the inner root sheath of hair follicles are stained by
CAM 5.2 (2). Thus, in order to distinguish inner root
sheath from apocrine glands, an antibody that detects
cytokeratin pairs 1/5 and 10/11 (34BE12, Enzo Biochem,
Farmingdale, New York, USA) was used (2). There
was faint staining in some areas of the tumor, specifically
within the cells lining neoplastic ducts, whereas the
inner root sheath and stratified squamous epithelial
cells stained darkly. The location and the histological and
immunocytochemical characteristics of the tumor in

these 2 cases are consistent with a diagnosis of adeno-
carcinoma arising from the eccrine sweat glands of
footpads.
Neoplasms of eccrine sweat glands are extremely

rare in dogs and cats (3,4). Eccrine adenomas and ade-
nocarcinomas have been observed in dogs, whereas
eccrine sweat gland tumors are usually malignant in
cats (3). The scarcity of eccrine neoplasms in dogs and
cats can be explained by the fact that eccrine sweat
glands are few in number compared with apocrine sweat
glands. In contrast, eccrine sweat glands are abundant in
humans, in whom more than 15 categories of eccrine
tumors have been described (4). In cats, eccrine sweat
glands are small and tightly coiled and are found only in
the footpads (5). They consist of a layer of cuboidal to
columnar epithelial cells and a layer of fusiform myoep-
ithelial cells; the excretory duct opens directly into the
surface of the footpad (6). These glands secrete when the
cat is hot or frightened, causing damp footprints (7). In
contrast, apocrine sweat glands are distributed through-
out the haired skin, they are located deep to the sebaceous
glands and open through excretory ducts into the canal
of the hair follicle, superficial to the opening of the
sebaceous duct (6). Apocrine glands are present in the
interdigital spaces but not in the footpads or the planum
nasale (6).

Eccrine carcinoma appears as a poorly defined swelling
of the footpad and digit. Lesions may affect multiple toes
and ulceration is common (3,4). Lysis of phalangeal
bone, such as that seen in Case 1, is generally observed
radiographically (4). Eccrine carcinomas are highly
aggressive; although rapid metastasis to lymph nodes has
been mentioned as a common outcome (3,4), examina-
tion of regional lymph nodes in Case 1 did not reveal
metastasis.

Differential diagnoses of eccrine adenocarcinoma
include nail bed squamous cell carcinoma and kera-
toacanthoma (4). Melanoma, mast cell tumors, osteosar-
coma, lymphosarcoma, and hemangiosarcoma can also
occur in the digits (3). Additionally, squamous cell
carcinoma affecting more than one digit (7) and metas-
tases of primary lung tumors to the digits have been
reported in cats (8-11). Specific types of primary lung
tumors capable of producing metastases to the foot-
pads have been identified as squamous cell carcinoma
(8), bronchial gland adenocarcinoma (10), and bronchial
carcinoma (1 1).
The possibility of a primary lung tumor with metas-

tasis to the digits was considered in Case 1, but no
evidence of a respiratory origin was detected in the
neoplastic cells by using routine histological or immuno-
histochemical procedures. Pseudostratified ciliated
epithelium has been demonstrated in the digits and
within the lumina of digital arterioles in cases of primary
bronchial carcinoma, supporting the assumption that
the neoplasm originated in the lungs and metastasized via
direct arterial embolism to the digits and other sites
(1 1). The presence of metastases of primary pulmonary
malignant tumors in the digits has been interpreted as a
reflection of the substantial vascularity of the feline
foot pads that is required to facilitate heat loss (9). An
interesting feature of some cases of primary pulmonary
neoplasm with metastasis to the digits is that the cats are
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presented with a complaint of lameness, multiple digi-
tal swelling, or fixed exsheathment of the claws, before
the appearance of signs related to the lung lesion (9,11).
The morphological characteristics of the neoplastic

cells in the digits in the cases described here were con-
sistent with those of eccrine adenocarcinoma; how-
ever, the definitive diagnosis was achieved by using
immunocytochemical techniques. Immunohistochemical
detection of carcinoembryonic antigen, which is normally
present in eccrine duct and luminal cuticle, can also
be used to distinguish eccrine adenocarcinoma from
squamous cell carcinoma (4). The faint staining of the
cells lining neoplastic ducts obtained by using anti-
body 34BE 12 may be due to the fact that this antibody
stains the duct-lining cells, whereas other epithelial
cells remain unstained (12). It is also possible that there
are slight differences in the immunoreactivity of eccrine
glands compared with apocrine glands. Although both
apocrine and eccrine glands function by merocrine
secretion (6), they have a different embryologic ori-
gin. Eccrine sweat glands develop in fetal life from
cords of cells that grow downward from the epithe-
lium of the dermal ridges, whereas apocrine sweat
glands arise as an epithelial bud growing from the side
of a hair follicle (6).
Due to the rapid progression of the disease, neoplasia

was not suspected in either case described here. Both cats
were presented with a complaint of lameness in one
limb, and within less than a month, multiple digits were
swollen and painful, and the cats were unable to walk,
which prompted their owners to request euthanasia.

Neoplastic disease, including pulmonary and eccrine
gland carcinomas, although not common, should be
included in the differential diagnosis in middle-aged and
aged cats presented with lameness and painful swelling
of multiple digits. In addition to histopathologic exam-
ination, immunohistochemical techniques are often
necessary to differentiate between primary eccrine ade-

nocarcinomas of the foot pads and metastatic pulmonary
carcinomas.

Acknowledgments
We thank Drs. Leigh Ann Egan and Glen Duizer for sub-
mitting these cases. cvi

References
1. Haines DM, Chelack BJ. Immunohistochemical staining procedures

on formalin-fixed paraffin-embedded tissues for diagnostic pathol-
ogy. J Vet Diagn Invest 1991;3:101-112.

2. Peaston AE, Higgins RJ, Naydan DK, Sokol KA. Evaluation of
commercially available antibodies to cytokeratin intermediate
filaments and laminin in normal cat pinnae. J Vet Diagn Invest
1992;4:306-31 1.

3. Scott DW, Miller WH, Griffin CE. Muller and Kirk's Small
Animal Dermatology, 5th ed. Philadelphia: WB Saunders,
1995:42,1019,1022.

4. Gross TL, Ihrke PJ, Walder EJ. Veterinary Dermatopathology.
St. Louis: Mosby, 1992:396.

5. Strickland JH, Calhoun ML. The integumentary system of the cat.
Am J Vet Res 1963;24:1018-1029.

6. Fawcett DW. Bloom and Fawcett, a Textbook of Histology,
12th ed. New York: Chapman and Hall, 1994:548-550.

7. Brown PJ, Hoare CM, Rochlitz I. Multiple squamous cell carci-
noma of the digits in two cats. J Small Anim Pract 1985;26:
323-328.

8. Scott-Moncrief JC, Elliot GS, Radovsky A, Blevins WE. Pulmonary
squamous cell carcinoma with multiple digital metastases in a cat.
J Small Anim Pract 1989;30:696-699.

9. Moore AS, Middleton DJ. Pulmonary adenocarcinoma in three cats
with non-respiratory signs only. J Small Anim Pract 1982;23:
501-509.

10. Meyer A, Hauser B. Lungentumor mit ungewochnlicher
Metastasierung bei einer Katze, ein Falbericht. Schweiz Arch
Tierheilkd 1995; 137:54-57.

11. May C, Newsholme SJ. Metastasis of feline pulmonary carcinoma
presenting as multiple digital swelling. J Small Anim Pract
1989;30:302-3 10.

12. Frisman DR, Taylor CR. Immunohistology of the skin: melanoma,
intermediate filament. In: Taylor CR, Cote RJ, eds. Immuno-
microscopy: A Diagnostic Tool for the Surgical Pathologist.
2nd ed. Philadelphia: WB Saunders, 1994:318-341.

INDEX OFAVEIIE

hy ! :::::::::::i:::::::::_.... ... .. ...

INDEXIDES A CURS.

Anit6Ah E-nterprl0C:eh.:: 42....s..Aiml.eat.Lb.....s.Lt .2
Bayer, Inc .ara............ay..Seatanne * b; 6

Benson Medical industrile,Incc. .P.f.. Ani.mal..l...t..h,.l.. 3 *357
Clark.V.359,!otcru.....Smith..nsura.ce..r..............422Clark. Cages, Inc s 0 | @@e*.*ffiw@ss.397 ^:Practice One Mllanagement.Consultats_..Z.9t.424

Dent Gas .4............. ..................................4 R.s..rcar ....e . .. . . . . . . .... 422
Dr. Dav.d. ...........A..................... chrg louh Aniln Health In . . ..372,375

EffectiVet.'..* ....4.24 .*rv.Ni.onal asing & R ta Ltd...424
Hlil'$ PZ N >a lnc ~~~~~.".., ...... ................... w .4.2"0Gallnt Cusmtm'Laortore ...; ....., Terry A. Jco . .423

~~~~~~~~~~~~~~~~~~-" 1' ............. .. .... ......... _.".3..... =40-;

Hill's Pet -Nutritibon na.da:........ ...........3 4
tchI ....................... TceCn.f...4

idealCnatren tei ......423 Thomell Corporation...... 422
Wnoatis VeiriH Manag.em.ffnt.....System(M:................o.ThundrayD. V rq mf ...422

...ab......... .. U. -Io Sas w .....n............
MapleHillEmbryos ...~~~~~~. ... ..Ultrasonic..Services Ltd.::. ...422

The participation of adsulaeis in the (:J is an Indication of lheircommitent La s rt de ennonceura d 4e lapOUf Ifnemn Mort
to the adaneent of vetennaiy medcine in Canada. We encouragecur U. hs inddee weit*inai au Cana NIa vos enowgone h prenr
reders to give their prodctan services appropdlate consideration. -Ed. _ da hura utcutrls. o6pt-IfDL

.n ......... ....... ..

Can~~~ ~ ~~~~~~~~~...Vet Ji Voum 41,e May" 200 403


