RETROSPECTIVE STUDIES

Hyperadrenocorticism in 10 Dogs with Skin
Lesions as the Only Presenting Clinical Signs

Gila Zur, MSc, DVM, Stephen D. White, DVM

ABSTRACT

Ten dogs that had skin lesions as the only presenting signs of hyperadrenocorticism (HAC) and as the owners’ primary

complaint are described. Dogs were included if the initial examination was for skin disease, there were no signs of systemic

iliness on initial presentation and there was a confirmed diagnosis of HAC by specific screening tests. Dogs were excluded if

they had a severe disease that might interfere with screening tests for HAC or if the screening tests were not diagnostic. There

were five males and five females; six dogs were intact. Nine dogs were diagnosed at =7 years. Eight dogs weighed =10 kg.

Alopecia was present in nine dogs. Eight dogs had bacterial pyoderma, five had hyperpigmentation, and four had thin skin.

One dog had unresolved dermatophytosis. Skin lesions resolved after treatment in eight dogs. One dog was not treated and

one was lost to follow-up. This study showed that skin lesions may be the only clinical signs of HAC. The presence of the more

common clinical signs of HAC, such as a non-pruritic, truncal alopecia and/or thin skin, without any systemic signs of HAC

and/or the presence of poorly responsive skin infections warrant screening for this disease. (/ Am Anim Hosp Assoc 2011;

47:419-427. DOI 10.5326/JAAHA-MS-5623)

Introduction

Hyperadrenocorticism (HAC; Cushing’s syndrome) is a common
endocrine disorder of dogs with a wide variety of clinical mani-
festations. Reported clinical signs are primarily systemic and in-
clude polydipsia, polyuria, polyphagia, lethargy, muscle atrophy,
abdominal enlargement, hepatomegaly, cystitis, and uncontrolled
diabetes mellitus."” Hematologic abnormalities include relative or
absolute neutrophilia, lymphopenia, and eosinopenia; biochemi-
cal abnormalities include an increase in serum values of alkaline
phosphatase (ALP), glucose, cholesterol, triglycerides, and alanine
aminotranferase (ALT)."” Urinalysis (UA) often reveals dilute
urine and signs of a urinary tract infection.”” Skin manifestations
are common and most often include hair loss (bilateral and
symmetrical), with atrophy of hair follicles and sebaceous glands,
thin skin, hyperpigmentation, and susceptibility to cutaneous
infections. The cutaneous changes are generally nonpruritic un-

less associated with secondary infections or calcinosis cutis.>™

Some authors believe that unless systemic signs are present,
a diagnosis of HAC is very unlikely, and treatment should not
be initiated."* Very observant owners may detect subtle changes
in their dogs’ hair coats before other signs develop, and skin
manifestations of endocrine and other systemic diseases can pre-
cede systemic signs or be the only signs.*® The purpose of this
report was to present 10 dogs that showed skin lesions as the only
presenting signs of HAC (i.e., withoutpolyuria, polydipsia, poly-
phagia, muscle atrophy, or abdominal enlargement) and to note
that some of these skin lesions were different from the “classic”
lesions of dogs with HAC described in the veterinary medical

literature.

Materials and Methods

All cases included in this retrospective study presented for der-
matologic examination between April 1992 and December 2005 at

the dermatology department of the Veterinary Teaching Hospital at
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ACTH adrenocorticotropic hormone; ALP alkaline phosphatase; ALT alanine
aminotranferase; CBC complete blood count; HAC hyperadrenocorticism;
LDDST low-dose dexamethasone suppression test; PDH pituitary depen-
dent hyperadrenocorticism; PO per os; T4 thyroxine; TSH thyroid-
stimulating hormone; UA urinalysis;, US ultrasonographic
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the Koret School of Veterinary Medicine. Medical records of dogs
that were diagnosed with HAC were reviewed. Dogs were included
in this study if the initial examination was for skin disease, there
were no signs of systemic illness on initial presentation, and there
was a confirmed diagnosis of HAC by specific screening tests
(adrenocorticotropic hormone [ACTH] stimulation test, low-dose
dexamethasone suppression test [LDDST], or both). Dogs were
excluded if they had a severe disease that could have interfered with
the screening tests for HAC or if the screening tests for HAC were
not absolutely diagnostic. Breed, sex, age, the presence of pruritus,
and other dermatologic conditions at the time of disease onset or
presentation were recorded. Results of blood tests and other di-
agnostic methods, treatment protocols, and response to treatment
were all obtained from the patients’ medical records.

Concurrent skin infections were diagnosed by skin scrapings,
skin cytology or culture, and susceptibility tests; dogs were treated
accordingly. Atopic dermatitis was diagnosed using major and
minor inclusion criteria as described by Willemse and by ruling out
other possible causes of the relevant clinical signs.” Cutaneous food
reaction was diagnosed when marked improvement of clinical signs
was noted after 10—12 wk of a strict elimination diet and recurrence
of clinical signs after challenge with the dog’s original diet.

Complete blood counts (CBC), blood chemistry profiles, and
UAs were obtained for all cases before performing specific HAC
screening tests. Urine cortisol/creatinine ratios were not available.
Thyroxine (T4) and thyroid-stimulating hormone (TSH) levels
were evaluated in five dogs. Sampling for these analyses occurred
either before or concurrently with the diagnosis of HAC. The
diagnosis of HAC was made by either LDDST, ACTH stimulation
test, or both."'®!"" Serum cortisol values were determined by
chemiluminescent competitive immunoassay®. The ACTH stimu-
lation test was performed using synthetic ACTH® (250 wg/mg in-
tramuscularly). Blood for serum cortisol values was collected before
and 60 min after ACTH administration. The LDDST was per-
formed using 0.01 mg/kg dexamethasone® injected intravenously.
The blood for serum cortisol values were obtained before and 4 and
8 hr after the administration of the dexamethasone. Laboratory
cut-off values from the veterinary literature were used: cortisol
values >1.4 ng/dL 8 hr after the administration of 0.01 mg/kg
dexamethasone or >22 pg/dL 1 hr after the administration of
250 pg ACTH were considered compatible with the diagnosis of
HAC.'

Eight dogs had abdominal ultrasonographic (US) examina-
tions. These results were used to examine the adrenal glands for
enlargement or atrophy and to evaluate the liver for US changes.

After a diagnosis of HAC was established, owners were offered

the option to treat their dogs with mitotane® (0,p’-DDD); response
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to treatment was monitored. Induction doses of mitotane were
12.5-25 mg/kg q 12 hr per os (PO) for 6-9 days. For most dogs, an
ACTH stimulation test was performed 6-8 days after beginning
induction and after 1 mo of maintenance dose. If the dog’s con-
dition was stable, ACTH stimulation test was then performed every
3 mo for the first year and every 6 mo thereafter. If the results
of the ACTH stimulation test indicated a change in dose of the
mitotane, and ACTH stimulation test was performed a month after
the new dosage was started, the above protocol was repeated. Once
the ACTH stimulation test results showed blood cortisol values that
were within the range of healthy dogs (1.3-7.9 wg/dL), the dogs
were subsequently administered maintenance doses of 25-50 mg/kg,
divided and administered two to three times per week. The dogs
in this report had only mild signs of HAC and further suppression
of the adrenal glands was deemed unjustified. In the dogs diag-
nosed with atopic dermatitis, the mitotane treatment was subse-
quently managed, such that some elevation in endogenous cortisol
values remained to control the atopic dermatitis. The authors’
clinical experience showed that if the adrenal function was de-
pressed, and there were normal post-ACTH levels in atopic dogs,
their pruritus was not controlled, and clinical manifestation of their
allergy remained. However, if some excessive blood cortisol remained,
the clinical signs of atopic dermatitis were better controlled.

Dogs were re-examined to evaluate the skin lesions every
month until resolution of lesions. ACTH stimulation tests were
performed 1 mo after the initiation of the maintenance dose, and
then every 3—6 mo during the first year of treatment and every
6-12 mo thereafter. If the maintenance dose of mitotane was
changed, another ACTH stimulation test was performed 1 mo

after the new dose was initiated.

Results

Signalment and History

Ten dogs met the criteria for this study. Eight of the 10 dogs were
small breeds (=10 kg). There were five males and five females, six
of which were intact. Nine of the dogs were =7 yr old at the time
the clinical signs and the diagnosis of HAC were made; five dogs
were =10 yr. The described clinical signs of dog 8 appeared 4 yr
before the diagnosis of HAC; this dog was also diagnosed with
atopic dermatitis, cutaneous adverse food reaction, and hypo-
thyroidism (Table 1).

Common Dermatologic Signs in HAC

Dermatologic signs noted on initial presentation are also listed in
Table 1. Five dogs (dogs 2, 4, 5, 6, and 9) presented with non-
pruritic, truncal alopecia. Dog 2 had alopecia, hyperpigmentation,

and pyoderma on the dorsal trunk. Dog 4 had alopecia on the
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dorsal trunk, ventral neck, and pinnae, and thin skin of the ab-
domen with hyperpigmentation and a bacterial pyoderma at each
of these sites. Alopecia and thin skin on the dorsal trunk were
present in dog 5. Alopecia was noted on the dorsal and ventral
abdomen in dog 6, with hyperpigmentation and a bacterial
pyoderma at these sites. Dog 9 had patchy truncal alopecia
(Figure 1) and alopecia of the tail and abdomen with hyperpig-

mentation and a moderate bacterial pyoderma at these sites.

Other Dermatologic Signs and Concurrent
Dermatologic Diseases

Dogs 1, 3, 8, and 10 initially presented with pruritus as the owners’
chief complaint. Dog 1 had a pruritic pododermatitis and a bac-
terial pyoderma involving all four feet with hyperpigmentation
noted on the dorsal aspect of all paws (Figures 2 A and B). The
abdomen also had thin skin and comedones.

Dog 3 had alopecia of the pinnae and muzzle, pruritus directed
at the muzzle, a mild pyoderma of the muzzle, and thin skin noted
on the pinnae and abdomen. This dog was diagnosed as atopic, as it
had been licking its paws since 2 yr of age. The paw licking resolved

at approximately the same time that the alopecia on the pinnae

FIGURE 1 Patchy alopecia and scales on the back of dog 9.
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FIGURE 2 Dog I—alopecia and hyperpigmentation on front
(A) and hind (B) limbs. These lesions were caused by intense pedal

pruritus.

appeared at the age of 9 yr, but recurred when the cortisol levels
diminished after treatment with mitotane. A cutaneous adverse
reaction to diet was ruled out via a dietary trial, but the pruritus
resolved when post-ACTH levels were maintained at 8-9 ug/dL and
did not recur during the long (4 yr) follow-up period.

Dog 8 had a pruritic pododermatitis, a bacterial podo-
dermatitis, and was concurrently atopic with a cutaneous adverse
reaction to food and was receiving thyroid supplementation for
hypothyroidism. The precise food allergen was not determined, as
after responding to elimination dietary trial and relapsing on
challenge with its original diet, the dog was maintained on the

elimination diet without specific allergen challenges. This dog



was treated with glucocorticoids (prednisone at a starting dose
of 1 mg/kg PO g 24 hr then tapered to a maintenance dose of
0.25 mg/kg PO g 2-3 days) for several months after the diagnosis
of atopic dermatitis (made 4 yr before the diagnosis of HAC). At
the time the diagnosis of HAC was made, the atopic dermatitis
of dog 8 no longer required neither glucocorticoids for at least
3 yr nor antihistamines for 2 yr. T4 levels were within normal
range as per post pill evaluation (2.84 pg/dL), but clinical signs
of hypothyroidism had not improved.

Dog 10 had alopecia of the extremities, pruritus directed at the
extremities, a pyoderma, and hyperpigmentation of legs and paws.

Dog 7 had three circumscribed areas of alopecia that were
diagnosed as dermatophytosis with no response to topical anti-

fungal treatment.

Laboratory Findings

The laboratory findings for all dogs are summarized in Table 2.
Only one dog (dog 10) had any abnormal findings on CBC
(neutrophilia and eosinopenia). Four dogs had elevated fasting
values of cholesterol and triglycerides. Only in dog 5 were these
elevations considered severe (675 and 1,784 mg/dL; reference
ranges, 120-260 and 50-100 mg/dL, respectively). Dogs 2 and 9
had elevated triglycerides with normal cholesterol values. Seven of
the 10 dogs had elevated ALP values, 5 of which were >1,500 U/L
(reference range, 10-140 U/L).

Five dogs had T4 values measured, all of which were within
normal limits (0.8—4 pg/dL). In one of these dogs (dog 8), hy-
pothyroidism was diagnosed 3 yr before the diagnosis of HAC.
The skin lesions in this dog had stopped responding to treatment
with 1-thyroxine', and a recurrence of ofitis externa and podo-
dermatitis prompted the clinician to look for HAC.

UAs were within normal ranges in all dogs. Specifically, the
specific gravity of the urine was >1.025 (range, 1.026-1.045), and

no signs of cystitis were noted.

Results of Tests for HAC and Ultrasonography
As summarized in Table 2, the LDDST was the only test performed
on two dogs, the ACTH stimulation test was the only test per-
formed on four dogs, and four dogs had both tests performed.
The LDDST diagnosed HAC in all six dogs tested, whereas the
ACTH test diagnosed HAC in five of the eight dogs tested. Only
dog 4 was diagnosed with HAC using both methods. Three of the
six dogs diagnosed with HAC by the LDDST had suppression at
4 hr after injection, which was suggestive of pituitary dependent
hyperadrenocorticism (PDH).'

Abdominal US was performed on eight dogs and was used to

differentiate between PDH and an adrenal tumor."” One of the

Dermatoses as sole signs of Hyperadrenocorticism

three dogs in which cortisol values were not suppressed at 4 hr
in the LDDST (dog 4) had unilateral enlargement of an adrenal
gland and was therefore suspected of having an adrenal tumor
on US examination. Four dogs, including dogs 1 and 10 who had
no suppression at 4 hr on the LDDST, had adrenal glands of normal
size. Dogs 5, 8, and 9 had bilateral adrenal gland enlargement.
Ultrasonic evidence of liver enlargement was found in all four dogs

in which adrenal glands were enlarged (i.e., dogs 4, 5, 8, and 9).

Treatments and Outcomes

Responses to treatment with mitotane, when used, are summarized
in Table 3. Nine dogs were treated with mitotane. The induction
dose of mitotane used ranged between 21 mg/kg and 26 mg/kg
(mean, 24.2 mg/kg). The maintenance dose of mitotane used
ranged between 25 mg/kg and 50 mg/kg (mean, 35.9 mg/kg). Dog
7 did not complete the induction phase and was instead started on
the maintenance dose after recovery from a heating-pad burn at
a grooming parlor that had occurred immediately after beginning
the induction phase. The owners of dog 4 declined surgery for the
suspected adrenal tumor and instead accepted treatment with
mitotane. Dog 9 was not treated for HAC because the first author
and the owners decided that the mild clinical signs did not justify
treatment.

Dog 5 was lost to follow up shortly after starting treatment.
Dogs were followed up from 6 mo to 7 yr (mean and median*SD,
3.2+22).

In the eight dogs that were treated and followed, almost all
skin lesions resolved after treatment, and no adverse effects to the
mitotane were observed while the dogs were on the maintenance
dosage. Resolution of skin lesions was noted within 1-3 mo after
initiation of treatment with mitotane.

Six dogs received appropriate antibiotics for superficial pyo-
dermas for periods of 3—4 wk, except dog 8, which had severe
pododermatitis and needed a longer treatment period. For the
other five dogs, the skin lesions did not resolve upon resolution
of the pyoderma, but did resolve upon treatment with mitotane.

Pyodermas did not reoccur in these dogs during the follow-
up period. Dog 7 (diagnosed with dermatophytosis) was treated
topically with 2% miconazole cream® g 12 hr. In this dog, the skin
lesions resolved, but the fungal culture was still positive when the
ACTH stimulation test revealed normal values of cortisol 2 mo
after initiating mitotane treatment. A negative culture was achieved

2 mo later (i.e., 4 mo after starting mitotane).

Discussion
Ten dogs were diagnosed with HAC between April 1992 and

December 2005. Although this small number of cases cannot be
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TABLE 3

Response to Treatment with Mitotane (o,p’-DDD)

Dermatoses as sole signs of Hyperadrenocorticism

Longest
Dog Response Time until first response (wk) follow-up (yr)
1 Skin lesions resolved 6 4
2 Re-grew hair 10 7
3 Re-grew hair on pinnae 8 4
4 Full hair re-growth 4 0.5
5 Lost to follow-up
6 Started treatment 7 mo after diagnosis when systemic signs appeared, 10 1
re-grew healthy coat later
7 Started treatment with maintenance dose. Two months later full hair re-growth 8 5
at lesion sites but still had positive culture to M. canis, which
resolved after another 2 mo
8 Dermatitis of paws resolved, improvement of otitis externa Difficult to determine; multifactorial 2.5
9 No treatment. (signs were not severe enough to justify
treatment with mitotane)
10 Pyoderma resolved, re-grew hair 4 1.5
Median = SD 8+25 3.2+22
Range 4-20 0.5-7

used for statistical analysis, most dogs were old (=7 yr) and of
small breeds. No dogs had dilute urine or any signs of cystitis.
This finding was unexpected because dilute urine is the most
common finding in UA in dogs with HAC."> This might be
explained by a lack of excessive drinking during the hospital
visit.” Seventy percent of the dogs in this report had elevated
ALP, as is common in dogs with HAC."* Although secondary
hypothyroidism and lower values of the thyroid hormones are
common in chronic hypercortisolism,"* none of the five dogs in
which thyroid values were measured had low T4 values. This
includes dog 8, which had been diagnosed with hypothyroidism
several years before the diagnosis of HAC. Its postpill T4 levels
were within normal ranges when the diagnosis of HAC was
made. Abdominal US in three of eight dogs showed enlargement
of both adrenal glands. This is a nonspecific sign and only
slightly suggestive of PDH." One study found a very high sen-
sitivity and specificity of adrenal US and endogenous ACTH
determinations to identify the cause of HAC."* Unfortunately,
the measurement of endogenous ACTH was not available for the
cases reported here.

Four of the dogs (dogs 1, 3, 8, and 10) had nontruncal,
nonsymmetrical alopecia. Nontruncal alopecia was found in 13%
of the dogs with HAC in a previous study.®

The common dermatologic signs present in the dogs in this
study (i.e., pyoderma, hyperpigmentation, thin skin, comedones)
were similar to the incidence in another report of 60 dogs.®

The least expected sign in HAC is pruritus because of the

endogenous hypercortisolism."” Nonetheless, pruritus, including

pedal pruritus, was a major clinical sign in four of the dogs in this
study. Pedal pruritus in dogs 3 and 8 could be explained by
concurrent atopic dermatitis, and it might also be hypothesized
that the atopic signs would have been more severe without the
concurrent HAC. Such a hypothesis would not apply to dog 1. In
dog 1, the pedal pruritus resolved after treatment with mitotane,
but not after antibiotics (cephalexin® at 25 mg/kg PO g 12 hr for
30 days) or an elimination diet. Limb pruritus and hair chewing
in a dog that was suspected of having HAC, and in which the
pruritus responded to treatment with mitotane, was previously
reported."® These authors hypothesized that the limb pruritus and
hair chewing might have been associated with neurosis or psy-
chosis as noted in people with HAC."*

Other causes of pruritus in dogs with HAC include calcinosis
cutis (not found in this study) and bacterial infections secondary to
the immunoinsufficiency associated with HAC.” Pruritus was
associated with pyoderma in four dogs, but in only dog 10 did the
pedal pruritus resolve when the pyoderma was successfully treated;
in dog 1 the pedal pruritus resolved when the HAC was con-
trolled. In dogs 3 and 8, the pruritus was controlled when their
allergies were controlled.

Dog 3 had lesions on its muzzle that were thought to be
associated with its concurrent atopic dermatitis, as they did not
resolve with mitotane treatment. Facial dermatosis as the only skin
lesion in dogs with HAC was previously described."” That report
described four dogs all with facial dermatosis that had normal
CBC results but with blood chemistry that revealed elevations of
ALP, ALT, and cholesterol.

JAAHA.ORG 425



Dermatophytosis was the only presenting sign in dog 7.
Concurrent HAC with Trichophyton mentagrophytes infection
was described recently in a miniature schnauzer that responded
very well to treatment with mitotane and terbinafine.'® An older
report documented a dog with HAC and Trichophyton menta-
grophytes in which the dermatophytosis failed to respond to
systemic antifungal treatment until the HAC was treated with
mitotane.” In dog 7 in the present study, topical treatment was
sufficient in resolving clinical signs of dermatophytosis once the
HAC was controlled. HAC as an underlying cause for bacterial
infection, dermatophytosis, and demodicosis is well described.* '
Thus, clinicians should consider HAC as an underlying cause in
spontaneously occurring infections in apparently healthy adult
dogs.

Otitis externa was diagnosed in dog 8. This condition was not
necessarily related to the HAC because this dog was also diagnosed
with hypothyroidism, atopic dermatitis, and cutaneous adverse
reaction to food, all of which are more common primary or
predisposing causes for otitis externa. In addition, this dog was
a cocker spaniel that could have had a genetic structural or cor-
nification disorder of the ear canal as predisposition for its oti-
tis.'>*® Interestingly, the ear infection improved better with
treatment of HAC and concurrent otic preparations than with otic
preparations alone.

Supporting the diagnosis of HAC was the fact that the eight
dogs that were treated with mitotane treatment had an excellent
response to treatment with regard to their skin lesions. In addition,
their blood cortisol values normalized after treatment based on
repeat ACTH stimulation tests. Dogs with adrenal hyperplasia are
more sensitive to the destructive effects of mitotane, whereas
healthy dogs are more resistant.' Although mitotane is more
commonly used in the treatment of PDH, it has been used in the
treatment of adrenal tumors, which might explain its success in
dog 4 despite the fact that the dose was not higher than the
recommended dose for PDH.'

The treatment of choice in this report was mitotane. It is
possible that other medications such as trilostane or r-deprenyl
could have been used. Trilostane administration controlled PDH
in 29 of 30 dogs in one study, and skin lesions improved in 9 of 11
dogs with HAC when treated with trilostane in another study.*"*
However, one recent report did not find any significant differences
in the survival times between dogs treated with either mitotane or
trilostane.” Trilostane was also found to be beneficial in con-
trolling clinical signs and normalized serum chemistry in a dog
with HAC due to a functional adrenal tumor.** Trilostane was
reported to be very safe in these studies, although in one study the

dosage had to be reduced or the drug temporarily discontinued
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due to iatrogenic hypoadrenocorticism.”" In another case report,
trilostane treatment of HAC caused adrenal necrosis and clinical
signs of hypoadrenocorticism. 1-deprenyl was not recommended
as a sole treatment of canine pituitary dependent HAC in one
study; however, another author suggested that the drug’s safety
justified its use in mild and slowly progressing cases.”**” It could
be argued that all the dogs in this report were mild cases because
of the lack of systemic signs, and that trilostane and r-deprenyl
could have been considered as initial treatments (except these
drugs were not available at the time most of the dogs in this study
were treated).

This study demonstrated that skin lesions might be the only
clinical manifestation of HAC, as mentioned previously.® The
reasons for this might be due to the observation skills of the
owners or the stage of the disease.” None of the other “classic”
signs of HAC (i.e., including polyuria, polydipsia and polyphagia,
lethargy, muscle atrophy, and abdominal enlargement) were
noted in these dogs. In a survey of internists and dermatologists,
only 26% of the respondents indicated they would screen a dog for
HAC if the dog had only a few laboratory abnormalities consistent
with HAC and no clinical signs consistent with the disease.”® The
cases presented here, however, suggest that HAC should be con-
sidered a differential diagnosis of unresolved skin problems in adult

dogs, even if classic signs of HAC are absent.

Conclusion

This study showed that skin lesions might be the only clinical signs
of HAC. The presence of the more common clinical signs of
HAGC, such as a nonpruritic, truncal alopecia and/or thin skin,
without any other systemic signs of HAC, warrants screening for
this disease. In addition, the presence of poorly responsive skin

infections also warrants such screening.

FOOTNOTES

*  Immune2000 Cortisol; DPC, Los Angeles, CA
b Synacten; Novartis, Basel, Switzerland

Dexacort; Teva, Petach-Tikva, Israel

Lysodren; Bristol Laboratories, Syracuse, NY

Daktarin; Janssen, Beerse, Belgium

Eltroxin; GlaxoSmithKlein Gmbh&Co, Singen, Germany

& Cephoral; Teva, Petach-Tikva, Israel

REFERENCES
1. Feldman EC, Nelson RW. Hyperadrenocorticism. In: Feldman EC,
Nelson RW, eds. Canine and feline endocrinology and reproduction.
3rd ed. Philadelphia: WB Saunders; 2004:252-357.

2. Feldman EC. Hyperdarenocorticism. In: Ettinger SJ, Feldman EC,
eds. Textbook of veterinary internal medicine. 5th ed. Philadelphia:
WB Saunders; 2000:1460—-87.



10.

11.

12.

13.

14.

15.

16.

. Scott DW, Miller WH, Griffin CE. Endocrine and metabolic dis-

eases. In: Scott DW, Miller WH, Griffin CE, eds. Muller and Kirk’s
small animal dermatology. 6th ed. Philadelphia: WB Saunders; 2001:
780-885.

. Campbell KL, Small E. Identifying and managing the cutaneous

manifestations of various endocrine diseases. Vet Med 1991;86:117—
35.

. Rosychuk RA. Cutaneous manifestations of endocrine disease in

dogs. Compend Contin Educ Pract Vet 1998;20:287-302.

. White SD. The skin as a sensor of internal medical disorders. In:

Ettinger SJ, Feldman EC, eds. Textbook of veterinary internal medi-
cine. 5th ed. Philadelphia: WB Saunders; 2000:26-9.

. Rosychuk RA. Endocrine, metabolic, internal, and neoplastic causes

of pruritus in the dog and cat. Vet Clin North Am Small Anim Pract
1988;18(5):1101-10.

. White SD, Ceragioli KL, Stewart L], et al. Cutaneous markers of

canine hyperadrenocorticism. Compend Contin Educ Pract Vet 1989;
11:446-65.

. Willemse A. Atopic skin disease: a review and reconsideration of

diagnostic criteria. J Small Anim Pract 1986;27:771-8.

Zerbe CA. Screening tests to diagnose hyperadrenocorticism in cats
and dogs. Compend Contin Educ Pract Vet 2000;22:17-35.

Zerbe CA. Differentiating tests to evaluate hyperadrenocorticism
in dogs and cats. Compemd Contin Educ Pract Vet 2000;22:
149-58.

Gould SM, Baines EA, Mannion PA, et al. Use of endogenous ACTH
concentration and adrenal ultrasonography to distinguish the cause
of canine hyperadrenocorticism. J Small Anim Pract 2001;42(3):
113-21.

Chastain CB. Hair chewing associated with suspected hyper-
adrenocorticism in a dog. ] Am Vet Med Assoc 1978;172(5):573—4.
Wolkowitz OM, Burke H, Epel ES, et al. Glucocorticoids. Mood,
memory, and mechanisms. Ann N Y Acad Sci 2009;1179:19-40.
White SD. Facial dermatosis in four dogs with hyper-
adrenocorticism. | Am Vet Med Assoc 1986;188(12):1441-4.

Chen C, Su B. Concurrent hyperadrenocorticism in a miniature
schnauzer with severe Trichophyton mentagrophytes infection.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Dermatoses as sole signs of Hyperadrenocorticism

In: Proceedings 17th AAVD-ACVD Annual Meeting. New Orleans, LA.
2002:9.

Hall EJ, Miller WH Jr, Medleau L. Ketoconazole treatment of gen-
eralized dermatophytosis in a dog with hyperadrenocorticism. J Am
Anim Hosp Assoc 1984;20:597—602.

Bryden SL, Burrows AK, O’Hara AJ. Mycobacterium goodii infec-
tion in a dog with concurrent hyperadrenocorticism. Vet Dermatol
2004;15(5):331-8.

August JR. Otitis externa. A disease of multifactorial etiology. Vet

Clin North Am Small Anim Pract 1988;18(4):731-42.

Braddock JA, Church DB, Robertson ID, et al. Trilostane treatment
in dogs with pituitary-dependent hyperadrenocorticism. Aust Vet J
2003;81(10):600-7.

Rosser EJ Jr. Causes of otitis externa. Vet Clin North Am Small Anim
Pract 2004;34(2):459-68.

Ruckstuhl NS, Nett CS, Reusch CE. Results of clinical examinations,
laboratory tests, and ultrasonography in dogs with pituitary-
dependent hyperadrenocorticism treated with trilostane. Am J Vet
Res 2002;63(4):506-12.

Barker EN, Campbell S, Tebb AJ, et al. A comparison of the survival
times of dogs treated with mitotane or trilostane for pituitary-
dependent hyperadrenocorticism. J Vet Intern Med 2005;19(6):810-5.

Eastwood JM, Elwood CM, Hurley KJ. Trilostane treatment of a dog
with functional adrenocortical neoplasia. ] Small Anim Pract 2003;44
(3):126-31.

Chapman PS, Kelly DF, Archer J, et al. Adrenal necrosis in a dog
receiving trilostane for the treatment of hyperadrenocorticism.

J Small Anim Pract 2004;45(6):307-10.

Reusch CE, Steffen T, Hoerauff A. The efficacy of L-deprenyl in dogs
with pituitary-dependent hyperadrenocorticism. J Vet Inter Med
1999;13:291-301.

Peterson ME. Medical treatment of canine pituitary-dependent
hyperadrenocorticism (Cushing’s disease). Vet Clin North Am Small
Anim Pract 2001;31(5):1005-14, viii.

Behrend EN, Kemppainen RJ, Clark TP, et al. Diagnosis of hyper-
adrenocorticism in dogs: a survey of internists and dermatologists.
J Am Vet Med Assoc 2002;220(11):1643-9.

JAAHA.ORG 427



