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Introduction
Apocrine gland anal sac adenocarcinoma (AGASACA) 
is a malignant neoplasm arising from the secretory epi-
thelium of the anal sac. While AGASACA in dogs repre-
sents 2% of all skin and subcutaneous tumors, it is 
exceedingly rare in cats.1,2 Typical metastatic patterns in 
both species include spread to regional lymph nodes 
and, in advanced disease, other visceral organs and the 
lungs. This case describes a novel clinical presentation 
and metastatic pattern for feline AGASACA.

Case description
A 15-year-old female spayed domestic shorthair cat was 
presented for evaluation of a 7 day history of hyporexia 
and inappropriate elimination outside of the litter box. No 
straining to defecate or urinate was reported. Historically, 
the cats had cystoliths successfully managed with dietary 
modification and, at the time of presentation, was being 
treated with itraconazole for dermatophytosis.

On physical examination, the cat showed signs of 
discomfort upon abdominal palpation. The bladder 
was approximately 4 cm × 3 cm and the cat leaked 
urine when lifted. A focal region of erythema lateral to 
the right anal gland was identified. There was no pal-
pable mass, and a rectal examination was not per-
formed. On neurological examination, the cat was 
ambulatory with mild paraparesis and a crouched 
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pelvic limb posture. Proprioceptive positioning was 
normal in the thoracic limbs and absent in the pelvic 
limbs. There was reduced tone in both pelvic limbs 
with bilateral reduction of the patellar reflex and pelvic 
limb withdrawal reflex. Anal tone was absent, the per-
ineal reflex was reduced and the tail was flaccid with 
no voluntary movement. There was marked hyperes-
thesia on lumbosacral palpation. These neurological 
deficits were consistent with a L4–Cd myelopathy.

Based on these findings, the following differential 
diagnoses were considered: neoplasia (eg, lymphoma, 
meningioma, metastatic disease); trauma (eg, interverte-
bral disc disease); infectious/inflammatory disease (eg, 
viral [feline infectious peritonitis, feline leukemia virus], 
protozoal [toxoplasmosis] or immune-mediated); an 
ischemic myelopathy (secondary to occult heart disease 
or systemic hypertension) or multifactorial.

The following diagnostic tests were performed for 
systemic evaluation: venous blood gas analysis, com-
plete blood count, chemistry panel, total thyroxine, uri-
nalysis with cytospin cytology, urine culture and an 
abdominal ultrasound. Significant blood work findings 
included an elevated total calcium (13.6 mg/dl), normal 
ionized calcium and mild elevations in phosphorus, 
magnesium, sodium, albumin and aspartate transami-
nase (AST). Urinalysis and cytospin cytology revealed 
increased epithelial cells but no overt evidence of infec-
tion or neoplasia. Abdominal ultrasound showed sev-
eral hyperechoic splenic nodules, a moderately distended 
urinary bladder, an enlarged pancreas with heterogene-
ous cyst-like nodules and regional lymphadenopathy  
as follows: hypogastric (6.9 mm), medial iliac (left:  
3.9 mm; right: 5.4 mm) and ileocolic (2.8 mm) (Figure 1). 

Lymphadenopathy was ultrasonographically defined as 
changes in either lymph node diameter or echotexture.

The diagnostic findings, clinical progression and dif-
ferential diagnoses were reviewed with the owner, and 
radiographs of the lumbosacral spine, pelvis and urinary 
system were recommended. Fine-needle aspirates to fur-
ther characterize the ultrasonographic changes to the 
spleen and pancreas were discussed as ancillary diag-
nostic tests. Given the cat’s clinical deterioration and 
concerns for systemic disease, the owners elected 
humane euthanasia with necropsy.

On gross necropsy, the right anal sac was effaced and 
expanded by a 1.5 cm diameter firm, white, multilobu-
lated mass. Both medial iliac lymph nodes were diffusely 
enlarged, firm and tan-colored, with loss of corticomed-
ullary distinction on cut surface. No masses were found 
in other organs, and the remaining lymph nodes were 
unremarkable on gross examination. Dissection of the 
pelvis and sectioning of the spinal canal revealed no 
grossly evident lesions.

Histopathological examination of hematoxylin and 
eosin-stained slides of the right anal sac mass revealed 
an infiltrative, unencapsulated, multilobulated neo-
plasm of polygonal cells arranged in cords and islands 
with rare tubule formation (Figure 2). Neoplastic cells 
had a moderate amount of eosinophilic cytoplasm and a 
single round-to-ovoid nucleus with stippled chromatin. 
Anisocytosis and anisokaryosis were moderate to 
marked. Mitoses were frequent and occasionally bizarre 
(Figure 2). A similarly appearing population of neoplas-
tic cells effaced approximately 60% of each medial iliac 
lymph node. Similar pleomorphic cells infiltrated into 
the soft tissues and between the epineurium and peri-
neurium of a nerve adjacent to the right medial iliac 
lymph node (Figure 3). These cells also surrounded and 
compressed individual nerve bundles and nerve roots 
located within the S3–Cd4 vertebrae (Figure 4). Affected 
nerve fibers frequently had dilated myelin sheaths.

Standard immunohistochemistry (IHC) for epithelial 
(wide-spectrum cytokeratin [WSCK], Z0622, Rb poly-
clonal antibody 1:1000 [Agilent; Dako]), T-cell (CD3ε, 
MCA1477T, Rt monoclonal antibody [mAb] 1:600 [Bio-
Rad]) and B-cell (CD79a, CST, 96024, Rb mAb 1:300) 
markers was performed on the anal sac mass, metastatic 
lymph nodes and perineural tissues to further character-
ize the neoplastic cells according to the IHC protocol 
described by Painter et al.3 All neoplastic cells were posi-
tive for WSCK and negative for CD3 and CD79a, con-
firming the diagnosis of multifocal metastatic carcinoma 
of the anal sac (Figure 4).

Discussion
This case demonstrates multiple novel findings, broad-
ening our understanding of a rarely documented  
disease in cats. Specifically, the clinical presentation, 

Figure 1 Ultrasonographic image of the right medial iliac 
lymph node: the parenchyma was hypoechoic and rounded; 
diameter measured 5.4 mm; histopathology confirmed the 
presence of metastatic disease in both medial iliac lymph 
nodes
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acute neurological deterioration and atypical metastatic 
pattern provide insight into the biological behavior of 
feline AGASACA.

Cats with AGASACA typically present with signs of 
local disease, such as perianal ulceration or discharge.4 
The erythematous tissue adjacent to the right anal sac 
found on physical examination is consistent with previ-
ous case descriptions, and necessitates thorough palpa-
tion of the perineal region. Atypical findings warrant 
further investigation via a rectal examination and, if  
present, a fine-needle aspirate of abnormal tissue. 
Documented cases of affected cats presenting with sys-
temic signs are rare, and the acute neurological deterio-
ration in this case is distinct.5 Notably, a similar clinical 
progression has been reported in cats with spinal lym-
phosarcoma but not AGASACA.6

Anal sac adenocarcinomas are locally invasive with 
reported metastatic rates being variable depending on 
the study in both dogs and cats. A retrospective study of 

64 cats diagnosed with AGASACA documented a rela-
tively low metastatic rate of 16%; however, complete 
tumor staging was not performed in each case. Prognosis 
was poor, with a reported median survival time of 3 
months, and overall survival rates of 19% and 0% at 
years 1 and 2, respectively. More than 3/4 cats were 
euthanized owing to worsening clinical signs associated 
with local disease.4 A more recent case series docu-
mented metastatic disease in 60% (n = 3/5) of cats, with 
the sub-lumbar lymph nodes and lungs affected.7 
Although the metastatic potential may be decreased rel-
ative to dogs, these results indicate it is important to 
stage cats at the time of diagnosis.

The atypical metastatic pattern demonstrated in this 
case is another distinguishing feature. Perineural metas-
tasis of AGASACA is rare in dogs and has never been 
confirmed in cats. In dogs, two studies have described 
the presence of metastatic lesions in the spinal cord. The 
first report found evidence on post-mortem examina-
tion, although there were no associated clinical signs.8 
The second report described an acute clinical deteriora-
tion similar to the present case. A dog with AGASACA 
rapidly progressed from pelvic limb paresis to paralysis 
as a result of metastatic spread to the spinal cord, verte-
bral bodies and canal.9

The primary route of carcinoma metastasis is via 
lymphatic vessels.10 Perineural invasion has been docu-
mented in head and neck tumors in human medicine, as 
well as in a few other carcinomas. For several decades, 
neurotropic carcinomas were believed to follow lym-
phatics within the perineurium. However, recent stud-
ies have demonstrated that lymphatics do not penetrate 
the nerve sheath, which, in most cases, act as a strong 
barrier to carcinoma invasion. Currently, the mecha-
nism of perineural invasion in carcinomas remains 
unknown.11

Figure 2 Right anal sac: (a) arising from the gland of the anal 
sac is an infiltrative carcinoma, hematoxylin and eosin (× 10), 
scale bars = 200 μm. (b) Neoplastic cells forming tubules, 
hematoxylin and eosin (× 40), scale bars = 50 μm

Figure 3 Carcinoma cells around a peripheral nerve, 
hematoxylin and eosin (× 10), scale bars = 200 μm
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Neurological deficits were reported in a single previ-
ous case of feline AGASACA. A cat with confirmed local 
tumor recurrence was presented for signs consistent 
with sciatic nerve paralysis. Further diagnostics were 
not pursued, but perineural invasion cannot be 
excluded.4 The current case represents the first account 
of a histologically confirmed AGASACA exhibiting peri-
neural invasion with metastasis to individual nerve bun-
dles and nerve roots within the S3–Cd4 vertebrae.

Available treatment options in this case were limited 
given the advanced disease stage. Local disease control 
via surgery or radiation therapy is the mainstay of treat-
ment for AGASACA in dogs and improves overall  
survival times.12 Adjunctive chemotherapy is often  
considered given the documented metastatic rates, and 
the current literature recommends multimodal protocols 
with surgery, chemotherapy and definitive radiation 
therapy for the longest median survival time.13 
Nevertheless, an accepted standard of care does not exist.

A combination of surgical cytoreduction, radiation 
and chemotherapy could have been explored. Isolated 
positive responses to radiation therapy have been 
reported in the treatment of feline spinal lymphosar-
coma; however, treatment outcomes for carcinomas with 

spinal cord metastasis are lacking in veterinary medi-
cine.14 In humans, radiation therapy is the preferred 
treatment with success rates varying based on the pri-
mary tumor site. Surgical resection is also considered in 
cases where adequate neurological function is present at 
the time of diagnosis.15 Carboplatin-based chemothera-
peutic protocols have been employed in previous feline 
AGASACA cases and may slow the progression of meta-
static disease.16 Ultimately, the efficacy of radiation and 
chemotherapy in this disease remains unclear; however, 
both modalities would have been offered if treatment 
had been pursued.

Certain diagnostics results were considered unrelated 
to the primary disease process and therefore not the 
focus of this case report. The elevated total calcium was 
likely due to the artificial increase in albumin secondary 
to dehydration. The elevations in phosphorous and 
magnesium were considered secondary to decreased 
glomerular filtration rate also due to dehydration. The 
elevated sodium was similarly due to a free-water deficit 
causing dehydration. The etiology of the dehydration 
was likely a combination of decreased mobility resulting 
in less drinking, systemic disease causing nausea and 
prolonged hyporexia. The mild elevation in AST was a 

Figure 4 Nerve bundles within S3–Cd4 vertebrae with metastatic carcinoma: (a) hematoxylin and eosin (× 40). (b) Cytokeratin 
positive (× 40). (c) CD3 negative (× 40). (d) CD79a negative (× 40). Scale bars = 50 μm
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non-specific finding and likely reflected muscle damage 
caused by the neurological deficits. Histopathology of 
the splenic nodules visualized on ultrasound revealed 
multifocal myelolipomas. The heterogeneous cyst-like 
pancreatic nodules seen on ultrasound likely corre-
sponded with regional dilation of the pancreatic duct 
noted histologically. This is typically a benign age-
related change in cats. There was no evidence of neopla-
sia and the remainder of the pancreas was histologically 
and grossly normal. The discrepancy between ultrasono-
graphic and necropsy findings likely represents a limita-
tion in the diagnostic accuracy of imaging modalities.

Conclusions
This case extends our understanding of the clinical and 
biological behavior of feline AGASACA. Further, it 
offers a novel differential diagnosis for an L4-Cd mye-
lopathy and urinary incontinence in a cat. At a more gen-
eral level, the findings underscore the importance of 
evaluating for anal sac disease throughout veterinary 
species.
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