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Metastatic Tumors to the Adrenal Glands in Domestic Animals
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Abstract. Although metastases to the adrenals are common in humans, they have not been thoroughly
studied in animals. The purpose of this retrospective study was to document the types of malignant tumors that
metastasize to canine, feline, equine, and bovine adrenals, and the rate at which they do so. The average rate
of adrenal involvement in metastatic cancer was 112/534 (21.0%) in dogs, 12/81 (14.8%) in cats, 18/67 (26.9%)
in horses, and 5/16 (31.3%) in cattle. In dogs, 26 different tumor types metastasized to the adrenals. Pulmonary,
mammary, prostatic, gastric, and pancreatic carcinomas, and melanoma had the highest rates of metastasis to
the adrenal glands in dogs. Hemangiosarcoma and melanoma had high rates of adrenal involvement in horses.
In cats and cattle, relevant data were only available for lymphoma. Adrenal metastases usually occurred in the
late stages of the disease. One dog had developed Addison’s disease (hypoadrenocorticism) secondary to lym-
phoma. Metastatic lesions represented 126/472 (26.7%) of canine, 12/20 (60.0%) of feline, 21/80 (26.3%) of
equine, and 5/9 (55.5%) of bovine adrenal neoplasms. This study shows that adrenal glands should be thoroughly
examined during both clinical work-up and postmortems when disseminated neoplasia is suspected.

Key words: Adrenal glands; cats; cattle; dogs; endocrine diseases; horses; neoplasm metastasis; neoplasms.

Metastatic tumor is the most common neoplastic le-
sion in the adrenal glands of humans and is especially
common with lung, breast, and gastric carcinomas, and
melanoma.1,13–15,24,34,36 They are the fourth most com-
mon site of metastasis after lung, liver, and bone.15 The
common occurrence of metastases to the adrenals is
thought to be related to the rich sinusoidal blood sup-
ply.13,16 Adrenal metastases only infrequently cause hy-
poadrenocorticism, possibly because an estimated 90%
of the adrenal cortex must be compromised before ab-
normal gland function is detectable and hyperplasia of
the remaining adrenal may compensate for the loss of
tissue.4,13,16 When hypoadrenocorticism does occur, the
resulting clinical signs may be overlooked and wrong-
ly attributed to nonspecific effects of widespread neo-
plastic disease.13,16,25,30,36 Also, the use of treatment pro-
tocols that include steroids may mask symptoms and
complicate the diagnosis of hypoadrenocorticism.25,30,36
In domestic animals, metastases to the adrenal

glands have only been occasionally described, mostly
as single cases.2,3,5–8,10,19–23,26–29,31–33,35,37–39 To the au-
thors’ knowledge, there are no published reports on
the rate of adrenal involvement in metastatic disease
for specific tumor types in domestic animals. Hypo-
adrenocorticism due to tumor spread has been reported
in two cats but has not been reported in other ani-
mals.29
In this study, we describe the rate and features of

metastatic lesions to the adrenal glands of domestic
animals.

Materials and Methods

The records of canine, feline, equine, and bovine patients
admitted to the Veterinary Medical Teaching Hospital
(School of Veterinary Medicine, University of California,
Davis, CA) from October 1983 through May 2003 were re-
viewed for the presence of metastatic disease involving the
adrenal glands. The total number of cases for each tumor
type that had at least one recorded metastasis to the adrenals
in a given species was investigated. Signalment and clinical
information was retrieved from the hospital records. The
number of primary adrenal tumors for each species was also
obtained from these records.
Only cases with full postmortem examination including

histologic evaluation of the adrenal glands were included in
the study. Metastasis was used broadly to indicate multior-
gan involvement for both epithelial and nonepithelial tu-
mors. Locally invasive tumors without metastases were not
included in this study. Tumors were grouped by either site
of origin or cell type. All available material was retrieved
and reviewed for confirmation of the diagnosis and descrip-
tion of the morphologic features of the metastases. Features
that were evaluated for each affected adrenal gland included
location and distribution of the neoplastic cells within the
adrenal gland and extent of damage to the adrenal gland.
Infiltration by neoplastic cells was considered mild when
only a few small clusters of neoplastic cells were present,
moderate when neoplastic cells effaced portions of the ad-
renal without disrupting the overall architecture, and severe
when the architecture of adrenal gland was disrupted and
large portions of the gland were effaced by the neoplastic
cells. Information regarding other sites of metastasis was ob-
tained from the hospital records and review of the histology
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Table 1. Metastases to the canine adrenal glands.

Tumor Type/Site

No. of Cases
with Adrenal
Metastases

Total
Number
of Cases

Frequency
(%)

Pulmonary CA* 7 15 46.7
Mammary CA 11 24 45.8
Prostatic CA 5 12 41.7
Gastric CA 4 12 33.3
Pancreatic CA 3 12 25.0
Melanoma 6 26 23.1
Histiocytic sarcoma 10 49 20.4
Hemangiosarcoma 16 96 16.7
Transitional cell CA 4 24 16.7
Mast cell tumor 4 26 15.4
Lymphoma 16 131 12.2
Osteosarcoma 4 37 10.8
n � 10
Squamous cell CA 3 9 33.3
Leimyosarcoma 1 9 11.1
Mesothelioma 2 8 25.0
Islet cell tumor 2 8 25.0
Chondrosarcoma 2 6 33.3
Cholangiocarcinoma 2 6 33.3
Renal CA 3 5 60.0
Fibrosarcoma 1 5 20.0
Nasal CA 1 4 25.0
C-cell tumor 1 3 33.3
Anal sac gland CA 1 3 33.3
Liposarcoma 1 2 50.0
Sweat gland CA 1 1 100
Granulosa cell tumor 1 1 100
Total 112 534 21.0
* CA � carcinoma/adenocarcinoma. n � 10 � less than 10 cases
identified.

slides. Lymph nodes were grouped into abdominal, thoracic,
and peripheral lymph nodes as sites of metastasis.
All tumor types/sites for which there was a record of me-

tastasis to the adrenals for a given species were investigated,
but limited weight was given to tumor types/sites with a total
number of cases less than 10. A chi-square test for homo-
geneity was used to compare rates of metastasis for lym-
phoma in canine, feline, equine, and bovine adrenal glands.

Results
A summary of the frequency of tumor metastasis to

the canine adrenal glands is presented in Table 1. Me-
tastases to the adrenal glands were identified in 112 of
534 cases (21.0%) diagnosed with disseminated neo-
plasia. Affected dogs represented 44 different breeds,
with Labrador Retrievers (n � 18), Golden Retrievers
(n � 12), and German Shepherds (n � 12) being the
most common breeds. Fifty-three dogs were males, 28
of which were castrated, and 61 were females, 47 of
which had been spayed. The average age for these an-
imals was 9.7 years (2–16 years), and the average
weight was 29.6 kg (3.1–49.0 kg). Twenty-six differ-

ent tumor types metastasized to the adrenals. For the
112 cases where a site of origin or a cell type could
be determined, carcinomas had the highest number of
metastases (45/112, 40.2%), followed by round cell
tumors (30/112, 26.8%), nonlymphoid sarcomas (27/
112, 24.1%), melanoma (6/112, 5.4%), and neuroen-
docrine tumors (4/112, 3.6%). In addition, six ana-
plastic carcinomas, four undifferentiated sarcomas, and
four undifferentiated neuroendocrine tumors involved
the adrenal glands. Gross lesions to the adrenals were
seen at necropsy in 45/112 (40.2%) cases. Histology
slides were available for review in 107 of 112 cases,
including 69 cases where both adrenals were present
on the slides. Metastases were bilateral in 38 of these
69 cases (55.1%). The distribution of the tumor cells
in the adrenals and the severity of the infiltration were
highly variable for each tumor type. Neoplastic cells
were limited to the cortex in 50/107 (46.7%) cases,
involved the cortex and medulla in 35/107 (32.7%)
cases, and were restricted to the medulla in 22/107
(20.6%) cases. The distribution of neoplastic cells was
similar for both adrenals when metastases were bilat-
eral. One notable finding was that all metastases from
melanomas were restricted to the medulla, occasion-
ally compressing the adrenal cortex. In 68/107 (63.6%)
cases, the infiltration was considered severe, whereas
it was noted as mild or moderate in the remaining
cases. The severity of infiltration by neoplastic cells
was also similar for both adrenals when metastases
were bilateral. The pattern of infiltration (focal, mul-
tifocal, obliterating) was variable for each tumor type.
In milder infiltrations by round cell tumor, mainly lym-
phomas and mast cell tumors, neoplastic cells tended
to form small nodules within the zona fasciculata and
reticularis (Fig. 1). In mild infiltrations by carcinomas,
the neoplastic cells often dissected the cortex along the
vascular sinusoids (Fig. 2). These patterns were less
apparent when larger portions of the adrenal glands
were effaced by the neoplasm. Necrosis was the most
common change in the adrenal glands associated with
metastases. When tumors metastasized to the adrenals,
an average of 4.5 (range 1–12) other organs or systems
were involved. Lungs, liver, spleen, abdominal lymph
nodes, thoracic lymph nodes, kidneys, heart, and cen-
tral nervous system were involved in over 20% of cas-
es with metastases to the adrenals. In cases where only
one or two organs or systems were involved, the cen-
tral nervous system was often affected. A 9-year-old,
54-kg, intact male Doberman Pinscher with dissemi-
nated lymphoma was diagnosed with hypoadrenocor-
ticism (Addison’s disease). The lymphoma obliterated
most of both adrenals and involved the spleen, mes-
enteric lymph nodes, liver, and myocardium. The di-
agnosis of hypoadrenocorticism was based on an ad-
renocorticotropic hormone (ACTH) stimulation test
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Fig. 1. Adrenal gland, disseminated mast cell tumor; Labrador Retriever. Small nodules of neoplastic cells expand the
zona fasciculata. HE. Bar � 100 �m.
Fig. 2. Adrenal gland, metastatic nasal adenocarcinoma; German Shepherd. Neoplastic cells dissect along the vascular

sinusoids of the adrenal cortex. HE. Bar � 100 �m.

Table 2. Metastases to the feline adrenal glands.

Tumor Type/Site

No. of Cases
with Adrenal
Metastases

Total
Number
of Cases

Frequency
(%)

Lymphoma 7 75 9.3
Transitional cell CA* 2 3 66.7
Melanoma 1 1 100
Thyroid follicular CA 1 1 100
Fibrosarcoma 1 1 100
Total 12 81 14.8
* CA � carcinoma/adenocarcinoma.

performed 2 days before the animal’s death, which re-
vealed a low-normal baseline serum cortisol concen-
tration of 1.9 �g/dl (reference range 1–6 �g/dl) and an
abnormally poor response to ACTH administration
with a post-ACTH serum cortisol concentration of 2.1
�g/dl (reference range 6.5–15 �g/dl). During the 20-
year period investigated, 195 cases with adrenocortical
tumors and 151 cases with pheochromocytomas were
identified from surgical biopsies or necropsies. These
included 154 adrenocortical adenomas, 41 adrenocor-
tical carcinomas, 84 benign pheochromocytomas, and
67 malignant pheochromocytomas. When considering
all metastatic lesions identified including the 14 poorly
differentiated neoplasms, secondary tumors represent
approximately 26.7% (126/472) of the neoplastic le-
sions in the canine adrenals.
A summary of the frequency of tumor metastasis to

the feline adrenal glands is presented in Table 2. Me-
tastases to the adrenal glands were identified in 12 of
81 cases (14.8%) diagnosed with disseminated neopla-

sia. These include nine Domestic Shorthairs, one Do-
mestic Longhair, one Siamese, and one Persian. One
was an intact male, eight were castrated males, and
three were spayed females. The average age for these
cats was 8.8 years (1–17 years), and the average
weight was 3.9 kg (2.7–5.2 kg). Weight was not avail-
able for four cats. Five different tumor types were rep-
resented including lymphoma, transitional cell carci-
noma, melanoma, thyroid follicular carcinoma, and fi-
brosarcoma. One cat (fibrosarcoma) had gross lesions
to the adrenals at necropsy. Histology slides were
available for review in 10 of 12 cases; both adrenals
were present on the slides for all 10 cases. Metastases
were bilateral in 5 of these 10 cases (50.0%). Neo-
plastic cells were limited to the cortex in 5/10 (50.0%)
cases, involved the cortex and medulla in 2/10 (20.0%)
cases, and were restricted to the medulla in 3/10
(30.0%) cases. The sole melanoma metastasis to the
adrenals formed a well-circumscribed nodule within
the medulla. The infiltration of neoplastic cells was
considered severe and obliterated large portions of the
adrenals in 6/10 (60.0%) cases. The pattern of infiltra-
tion was variable between tumors. The difference in
histologic patterns between carcinomas and round cell
tumors noticed in dogs was not evident in cats. Ne-
crosis was the most common change in the adrenal
glands associated with metastases. When tumors me-
tastasized to the adrenals, an average of 4.5 (range 2–
7) other organs or systems were involved. Lungs, liver,
abdominal lymph nodes, thoracic lymph nodes, kid-
neys, intestines, and pancreas were involved in over
20% of cases with metastases to the adrenals. Three
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Table 3. Metastases to the equine adrenal glands.

Tumor Type/Site

No. of Cases
with Adrenal
Metastases

Total
Number
of Cases

Frequency
(%)

Hemangiosarcoma 6 14 42.9
Melanoma 5 14 35.7
Lymphoma 3 27 11.1
Squamous cell CA* 1 7 14.3
Renal CA 2 4 50.0
Colonic CA 1 1 100
Total 18 67 26.9
* CA � carcinoma/adenocarcinoma.

Table 4. Metastases to the bovine adrenal glands.

Tumor Type/Site

No. of Cases
with Adrenal
Metastases

Total
Number
of Cases

Frequency
(%)

Lymphoma 4 15 26.7
Hemangiosarcoma 1 1 100
Total 5 16 31.3

of the six cats with lymphoma tested for feline leu-
kemia virus were positive. All three cats with lympho-
ma tested for feline immunodeficiency virus were neg-
ative. One cat with a transitional cell carcinoma was
positive for feline immunodeficiency virus. During the
period investigated, six adrenocortical tumors (three
adenomas, three carcinomas) and two pheochromocy-
tomas (one benign, one malignant) were diagnosed.
Metastatic lesions therefore represent approximately
60.0% (12/20) of the neoplastic lesions in the feline
adrenals.
A summary of the frequency of tumor metastasis to

the equine adrenal glands is presented in Table 3. Me-
tastases to the adrenal glands were identified in 18 of
67 cases (26.9%) diagnosed with disseminated neopla-
sia. Affected horses represented 10 different breeds,
with Quarter Horse (n � 6) being the most common
breed. Eleven were intact mares, and seven were geld-
ings. The average age for these horses was 18.1 years
(4–25 years). Age was not available for one horse.
Weight was only available for four horses and aver-
aged 392.8 kg. Six different tumor types were repre-
sented including hemangiosarcoma, melanoma, lym-
phoma, squamous cell carcinoma, renal adenocarci-
noma, and colonic adenocarcinoma. In addition, two
anaplastic carcinomas and one undifferentiated neu-
roendocrine tumor involved the adrenal glands. Gross
lesions to the adrenals were seen at necropsy in 13/18
(72.2%) cases. Histology slides were available for re-
view in 14 of 18 cases, including 13 cases where both
adrenals were present on the slides. Metastases were
bilateral in 5 of these 13 cases (38.5%). Neoplastic
cells were limited to the cortex in 10/14 (71.4%) cases,
involved the cortex and medulla in 2/14 (14.3%) cases,
and were restricted to the medulla in 2/14 (14.3%)
cases. The infiltration of neoplastic cells was consid-
ered severe in 10/14 (71.4%) cases. The difference in
histologic patterns between carcinomas and round cell
tumors noticed in dogs was not evident in horses; the
tumors often formed large expansile masses that oblit-
erated portions of the adrenals. When tumors metas-

tasized to the adrenals, an average of 5.0 (range 1–10)
other organs or systems were involved. Lungs, liver,
spleen, abdominal lymph nodes, kidneys, pancreas,
peritoneum, and skeletal muscle were involved in over
20% of cases with metastases to the adrenals. All cases
of melanoma were in gray horses. Two of the mela-
nomas were restricted to the medulla and two involved
both the medulla and cortex. During the period inves-
tigated, 21 cases with adrenocortical tumors and 38
cases with pheochromocytomas were identified. These
included 18 adrenocortical adenomas, 3 adrenocortical
carcinomas, 36 benign pheochromocytomas, and 2 ma-
lignant pheochromocytomas. When considering all
metastatic lesions identified including the three poorly
differentiated neoplasms, secondary tumors represent-
ed approximately 26.3% (21/80) of the neoplastic le-
sions in the equine adrenals.
A summary of the frequency of tumor metastasis to

the bovine adrenal glands is presented in Table 4. Me-
tastases to the adrenal glands were identified in 5 of
16 cases (31.3%) diagnosed with disseminated neopla-
sia. These include three Holstein cows, one Angus,
and one Polled Hereford. All were females. The av-
erage age for these animals was 4.5 years (4–6 years).
Age was noted as adult for one cow. Weight was only
available for two cows and averaged 467.5 kg. Four
lymphomas and one hemangiosarcoma involved the
adrenal glands. Gross lesions to the adrenals were seen
at necropsy in three of five cases. Histology slides
were available for review in all five cases with both
adrenals present on the slides. Metastases were bilat-
eral in four of five cases. Neoplastic cells were limited
to the cortex in all five cases. The infiltration of neo-
plastic cells was considered severe in one of five cases.
Histologically, the lymphomas and the hemangiosar-
coma formed variably sized nodules in the adrenal cor-
tex. Hematopoietic elements were admixed with neo-
plastic cells in two of four bovine lymphomas. When
tumors metastasized to the adrenals, an average of 5.0
(range 2–8) other organs or systems were involved.
Lungs, liver, spleen, abdominal lymph nodes, heart,
and uterus were involved in over 20% of cases with
metastases to the adrenals. The two cows with lym-
phoma that were tested for bovine leukemia virus were
positive. The rate of metastasis to the adrenals of lym-
phoma in cattle was higher (26.7%) than that in other
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species but was not significantly different. During the
period investigated, two adrenocortical adenomas and
two benign pheochromocytomas were diagnosed. Met-
astatic lesions therefore represent approximately
55.5% (5/9) of the neoplastic lesions in the bovine
adrenals.

Discussion
Metastases to the adrenal glands are common in hu-

mans, especially with lung, breast, and gastric carci-
nomas, and melanoma.1,13–15,24,34,36 Little information has
been published on adrenal metastases in domestic ani-
mals. In dogs, there are descriptions of adrenal metas-
tasis from pulmonary carcinoma, gastric carcinoma,
lymphoma, hemangiosarcoma, chondrosarcoma, neph-
roblastoma, transitional cell carcinoma, melanoma, mast
cell tumor, and multiple myeloma, and metastatic le-
sions have been reported to represent up to 34% of
neoplastic diseases in the adrenal glands.5,7,8,10,22,26,32,33,37–39
In horses, malignant melanoma has been previously
reported to involve the adrenals in 36% of the cases,
the same rate as in this study.19 A plasmacytoma and
a hemangiosarcoma with metastases to the adrenals
have also been reported in horses.6,23 Lymphoma and
metastatic endometrial carcinoma have been reported
to involve the adrenal glands in cats; only 11 cases of
metastatic lesions to the adrenal glands of cats were
recorded in 24 years in the Veterinary Medical Data-
base.26,27,29,31,32 A number of secondary tumors to the
adrenals have been described in cattle including pul-
monary carcinoma, rhabdomyosarcoma, fibrosarcoma,
mastocytoma, and lymphoma.2,3,20,21,28,35
There are many similarities between the metastatic

spread to the adrenals in dogs and humans. The overall
rate of metastasis to the adrenal in dogs was 21.0%
(112/534), which is similar to reports in humans of
20–30%.1,25,30 As in humans, metastatic epithelial tu-
mors frequently involved the adrenals.1,15,16,18,30,34 Car-
cinomas accounted for over 40% of the metastases to
the adrenals in dogs, and pulmonary, mammary, pros-
tatic, gastric, and pancreatic carcinomas had the high-
est rate of metastasis. In contrast, metastases to the
adrenals from carcinomas were much less frequent in
other species. Transitional cell carcinoma (2) and thy-
roid follicular carcinoma (1) were the only epithelial
tumors to metastasize to the feline adrenals. Only four
carcinomas metastasized to the adrenal glands in hors-
es, including two renal carcinomas, one squamous cell
carcinoma, and one colonic carcinoma. Squamous cell
carcinoma is a very common malignancy in horses;
however, only seven cases were included in this
study.32 A major challenge in accumulating data in all
species, but especially in horses, was the fact that ad-
renal glands were not always sampled for histologic
evaluation; over 90 cases of squamous cell carcinoma

with metastatic spread and full necropsies were iden-
tified in horses (data not shown), but only in seven
were the adrenals examined histologically. This might
explain the low metastatic rate of carcinomas to the
adrenal gland found in the horse in this study. Carci-
nomas involving the adrenal glands in cattle have been
reported for pulmonary carcinomas, but none were
identified in this study.3,35
The only nonepithelial tumor that had an adrenal

metastatic rate above the overall average of 21.0% for
dogs was melanoma, at 23.1% (6/26). In the National
Radiobiological Archives reported by Myers (1997),
lymphoma, hemangiosarcoma, and melanoma were the
most common metastatic tumors found in the adrenals
of dogs.26 Our results are similar in that lymphoma and
hemangiosarcoma had the highest number of cases
with adrenal metastases, each representing 14.3% (16/
112) of all cases with adrenal metastases. However,
both lymphoma and hemangiosarcoma had low rates
of metastasis to the adrenals below the overall average,
at 12.2% (16/131) and 16.7% (16/96), respectively.
There were fewer cases of melanoma with adrenal
gland involvement (6), but melanoma had a higher rate
of metastasis to the adrenal (23.1%). Therefore, it ap-
pears that the high number of metastasis to the adre-
nals from lymphoma and hemangiosarcoma is related
to the high frequency of these tumors in dogs and their
widespread dissemination, and not to an intrinsic pre-
dilection for the adrenals. This is in contrast to he-
mangiosarcoma and melanoma in horses, which had
high rates of metastasis to the adrenals comparable
with carcinomas with a predisposition to metastasize
to the adrenals in dogs and humans. The rate of me-
tastasis in lymphoma was comparable in all species.
This suggests that there may be a similar mechanism
by which neoplastic lymphocytes target the adrenals.
The significance of the different histologic patterns

between round cell tumors and carcinomas in dogs is
not known. Neoplastic round cells formed small nod-
ules within the zona fasciculata and reticularis, where-
as neoplastic epithelial cells often dissected the cortex
along the vascular sinusoids. This may be a conse-
quence of the method by which these tumors dissem-
inate or tumor cell characteristics. The affinity of mel-
anoma to the adrenal medulla has been described for
human melanoma and is believed to be due to a fa-
vorable growth environment in the medulla.9,17,24
Like in humans, metastases to the adrenal glands in

domestic animals usually occurred in the late stages of
the disease, as evidenced by the high number (4.5–
5.0) of organs or systems involved in the presence of
adrenal metastases for all species.16,18 There were,
however, a small number of cases where only one or
two organs or systems other than the adrenals had me-
tastases, indicating that adrenal metastases can occur
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early in disease process. These were often animals that
had central nervous system involvement and were eu-
thanatized because of poor prognosis. In humans with
lung cancer, metastases to adrenals are considered to
occur early mainly by lymphogenous spread and de-
velop later by hematogenous routes.11,12
In domestic animals, hypoadrenocorticism second-

ary to metastatic or multicentric neoplasms has only
been reported in two cats with lymphoma.29 In this
study, a single dog with lymphoma was diagnosed
with hypoadrenocorticism; none of the other animals
in the study were tested to evaluate adrenal function
in the presence of adrenal metastases. It is reasonable
to assume that, as in humans, hypoadrenocorticism
secondary to metastatic disease may be underdiag-
nosed and clinical signs of the disease may be wrongly
attributed to the nonspecific effects of widespread neo-
plastic disease.13,16,25,30,36 Humans who develop adrenal
hypofunction due to metastases often have bilateral in-
volvement of the adrenals.18,25,30,36 Animals in this
study often had bilateral adrenal metastases including
55.1% of canine and 50.0% of feline cases. However,
because animals with metastatic cancer are often eu-
thanatized because of poor prognosis, adrenal metas-
tases may not always have time to occur and damage
to the adrenals may not be severe enough to cause
adrenal insufficiency.
In summary, metastases to the adrenal glands are

common in domestic animals with metastatic cancer.
Certain types of tumor have a much higher rate of
metastasis to the adrenals than others. The fact that
gross lesions were only seen in 40.2% of the canine
cases and 8.3% of the feline cases emphasizes the im-
portance of histologic examination of adrenal glands
in the context of a full thorough necropsy. Also, met-
astatic tumors should be included in the differential
for adrenal masses during clinical work-up because
metastatic lesions represented 26.7% of canine, 60.0%
of feline, 26.3% of equine, and 55.5% of bovine ad-
renal neoplasms in this study.
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