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Pituitary pars intermedia dysfunction (Cushing’s syndrome)
associated with pituitary adenoma in a mare

Disfuncdo da pars intermedia da pituitaria (sindrome de Cushing)
associada a adenoma de hipdfise em égua
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ABSTRACT: Pituitary pars intermedia dysfunction (PPID), also known as Cushing’s syndrome (CS) or hyperadrenocorticism,
is a condition characterized by loss of dopaminergic inhibition of the pituitary pars intermedia. A Crioulo mare was presented
with progressive weight loss, incoordination when walking, polydipsia, and a coat with a hirsute appearance. Loss of tail
tone and muscle mass in the lumbar and gluteal regions, as well as long hair with a hirsute, opaque, and brittle appearance,
were observed on inspection. In addition, the mare had small abscesses in the thoracolumbar region, and there were no other
abnormalities on physical examination. The low-dose dexamethasone suppression test (DST) was performed to confirm
the suspicion of CS, demonstrating a level of 4.6 pg/dL higher than baseline after 19h, confirming the diagnosis of PPID.
The treatment consisted of cyproheptadine, and the animal showed improvement, being discharged from the hospital after
10 days. Continuation of the treatment was recommended on the farm. According to the veterinarian on the farm, the animal
had been showing improvement, but it developed respiratory complications 10 days after discharge and died three days later.
The main findings of the necropsy included severe diffuse granulomatous pneumonia, in addition to pituitary pars intermedia
adenoma, which confirmed the clinical suspicion of PPID.
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RESUMO: A disfuncio da pars intermedia da pituitiria (PPID), também conhecida por sindrome de Cushing (CS) ou hipera-
drenocorticismo é uma afec¢io caracterizada pela perda de inibigio dopaminérgica da pars intermedia da hipéfise. Foi atendida
uma égua da raga crioula, que foi relatado emagrecimento progressivo, incoordenagio ao caminhar, polidipsia e pelagem com
aparéncia hirsuta. Na inspecio foi visualizado perda do ténus da cauda e de massa muscular na regido lombar e glitea, pelos
longos de aparéncia hirsuta, opaca e quebradica. Além disso, apresentava pequenos abscessos na regido téraco-lombar, sendo
que ndo apresentava outras alteragdes no exame fisico. A fim de confirmar a suspeita de SC foi realizado o teste de supressio
com dexametasona (DST) em dose baixa, o qual demonstrou nivel de de 4,6 ug/dL maior que o basal, apés 19h, confirmando
o diagndstico de PPID. O tratamento utilizado foi com ciproeptadina, o animal demonstrou melhora, por isso apds 10 dias a
paciente recebeu alta hospitalar, recomendando a continuagio do tratamento na propriedade. Segundo o médico veterindrio
da propriedade o animal vinha apresentando melhora, porém 10 dias apds a alta ela apresentou complicagoes respiratorias e
apos trés dias morreu. Os principais achados da necropsia inclufam pneumonia granulomatosa difusa acentuada, além de ade-
noma de pars intermedia da hipéfise, o que confirmou a suspeita clinica de PPID.

PALAVRAS-CHAVE: adenoma hipofisdrio; corticoterapia; endocrinopatia; equino; hiperadrenocorticismo.

INTRODUCTION 2016). Dystunction of the pituitary pars intermedia, also known
Endocrinopathies in equines are rarely reported but have as Cushing’s syndrome or hyperadrenocorticism, is one of the
become increasingly relevant, as equine medicine has also endocrine disorders that affect this species (Millington ez a/.,

focused on older animals (Ireland ez a/., 2011; Welsh ez al., 1988; Orth et al., 1982).
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PPID in equines results from the loss of dopaminergic
inhibition of the pituitary pars intermedia, possibly due to
oxidative stress and degeneration of dopaminergic neurons in
the hypothalamus. As a result, there is a decrease in dopamine
production and, consequently, an increase in the synthesis of
proopiomelanocortin (POMC) and plasma concentrations of
adrenocorticotropic hormone (ACTH) (Mcgowan; Pinchbeck;
Mcgowan, 2013; Millington et al., 1988; Orth ez al., 1982).

Currently, some tests are available to diagnose pituitary
pars intermedia dysfunction, such as the low-dose dexameth-
asone suppression test, plasma adrenocorticotropin (ACTH)
concentration, thyrotropin-releasing hormone (TRH) stim-
ulation test, adrenocorticotropin stimulation test, and dom-
peridone-response test (Mcfarlane, 2011; Hart ez /., 2021;
Kirkwood; Hughes; Stewart, 2022a; Stewart ez al., 2023).

In addition to nursing care, the management of this con-
dition requires the use of some medications, such as pergolide
mesylate or cyproheptadine (Mcfarlane, 2019; Hart ez al., 2021).

Given the relevance of describing clinical cases to aid in
future diagnoses, the present study aimed to report a case of
PPID in a Crioulo mare, characterizing the observed clini-
cal manifestations and laboratory and pathological findings.

CASO REPORT

A 10-year-old, 400 kg Crioulo mare used in sports activities
presented a history of progressive weight loss (body condition
score of 4) with pronounced muscle mass loss in the lumbar
and gluteal regions for 15 days, as well as incoordination when
walking, polydipsia, and loss of tail tone. The coat had a hir-
sute, opaque, brittle appearance with long hair, especially in
the jugular groove region, along with alopecia in the perianal
region. There were also small abscesses in the thoracolum-
bar region (Figure 1). No changes were observed on physical
examination. Cauda equina syndrome was suspected, due to

Source: Author’s collection.

Figure 1. Body score of &4 (A and B), opaque, brittle, and long hair
(C), muscle mass loss in the lumbar and croup regions (D), and
abscess in the thoracolumbar region (E).

decreased tail tone, or an endocrine disorder, such as diabetes
mellitus or pituitary pars intermedia dysfunction.

Laboratory tests (Table 1) performed on the first day of
hospitalization revealed leukopenia, lymphopenia, hyperpro-
teinemia, hyperglobulinemia, hyperglycemia, hypercholesterol-
emia, and increased GGT and ALP enzymes. Urinalysis revealed
glycosuria (1573 mg/dL), the presence of leukocytes (++), red
blood cells (++), and bacteria (+++). The other parameters
were within the physiological range. Urinalysis was repeated
after 24 hours. The findings were similar, with glycosuria
(1559 mg/dL), slight presence of bacteria (+), slight presence
of leukocytes (++), and red blood cells (++). The presence of
amorphous material (+++) and clusters of transitional epithe-
lial cells in small quantities were also observed.

Treatment consisted of antibiotic therapy with enrofloxacin
(4 mg/kg), VO, BID, for eight days, combined with benzathine
penicillin (30,000 IU/kg), every 48 hours, IM, for 6 days.

A case of PPID was suspected, considering the clinical
signs and laboratory test findings. The low-dose dexametha-
sone (40 mg/kg) suppression test was performed, as described
by Burns ez a/. (2017). The samples were sent for evaluation
at an external laboratory and the results were received after
48 hours. The obtained curve showed an increase in plasma
cortisol levels even after the application of dexamethasone,
confirming the clinical suspicion of PPID (Figure 2).

New laboratory tests were performed while the results of
the low-dose dexamethasone suppression test were awaited.
The hematologic evaluation revealed normocytic normochro-
mic anemia, thrombocytosis, hyperproteinemia, hyperglobu-
linemia, hyperglycemia, hypercholesterolemia, and increased
AST and GGT enzymes (Table 1).

The imaging tests consisted of radiographic evaluation of
the hoof in both thoracic limbs using lateral-medial and dorso-
palmar projections, in which no changes suggestive of lamini-
tis were observed. An ultrasound evaluation of the thorax was
performed, in which no images suggestive of pleuritis and/or
pleuropneumonia were found. An abdominal ultrasound was
also performed, evaluating especially the kidneys for changes
in the cortical-medullary relationship, in addition to observ-
ing the adrenal glands, given a possible increase in volume in
these organs, which was not visualized. During this period,
spontaneous drainage of the abscess located in the lumbar
region and a new abscess in the region of the coronary band
of the hoof also occurred. Both were cleaned and hydrogen
peroxide and 0.1% iodine solution were applied for three days.
The use of 0.1% iodine solution was continued until the site
healed. After cleaning, antibiotic and healing ointment was
applied to the abscess in the lumbar region, and the abscess
located on the coronary band of the hoof was bandaged. A new
radiographic evaluation was performed to verify the extent of
the latter, which showed no damage to adjacent structures.

The diagnosis of PPID was confirmed after the
results of the low-dose dexamethasone suppression test.
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Table 1. Presentation of hematological and biochemical analysis parameters.

Hematological

Erythrocytes 6.8 4.8 59-94
Hematocrit 380 280 30-47
Hemoglobin 13.8 98 10.7-16.7
Mcv 56 59 40-61
MCHC 36 35 32-39
Metarubricytes 0 0
Anisocytosis Negative Negative Mild
Polychromasia Negative Negative Mild
Howell-Jolly Negative Negative Mild
Platelets 330,000 394,000 90,000-210,000
Leukocytes 4,200 5,500 5,000-11,000
Basophils 0 0 0-300
Eosinophils 0 0 100-800
Segmented neutrophils 3,822 4,950 2,200-6,100
Band neutrophils 0 0 0-200
Lymphocytes 210 550 1,500-6,500
Monocytes 168 0 0-600
Unclassified 0 0 0
Total proteins 104 9.8 6.8-84
Fibrinogen o4 0.2 0.1-05
P/F 26 L9 >15
Biochemical
Urea 30 Lo 21.6-51
Creatinine 102 098 096-13
Total protein 782 798 6.8-84
Albumin 3.23 3.04 2.6-38
Globulin L6 L34 25-41
A/G 07 070
AST 350 1600 120-480
GGT 568 492 10-62
ALP 6697 - 170-530
Cholesterol 269 2745 70-178
Glucose 362 290 59-95
Observation Mildly lipemic serum

Previously, clinical and blood evaluation helped to eluci-
date the clinical conditions of the animal, that received care
directed at the consequences of the condition, such as treat-
ment of secondary infections.

The treatment for PPID was cyproheptadine (0.25 mg/kg),
VO, SID. The drug was used for four days at the veterinary
hospital, which was not enough time to detect changes in the
clinical condition. The animal was discharged after a 10-day
hospitalization period, and continuation of the treatment

was recommended on the farm. Contact was made with the
veterinarian responsible for the farm, who reported that the
patient had been showing clinical improvement, evidenced by
the complete healing of the abscesses and improvement in its
external appearance. However, treatment with cyproheptadine
had been interrupted due to lack of medication, 5 days after
returning to the farm. The patient began to present respiratory
complications on the 10th day after discharge, such as increased
respiratory rate and dyspnea, as well as elevated temperature.
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Source: Author’s collection.

Figure 2. Cortisol curve obtained after performing the low-dose dexamethasone suppression test in the equine patient with

suspected PPID.

Antibiotic therapy based on ceftiofur (2.2 mg/kg), IM, SID,
was started at that time. Despite this, the patient died 3 days
after presenting these clinical changes.

Changes in different organs were observed at nec-
ropsy, characterized by clots with focally extensive areas of
hemorrhage in the parenchyma of the left adrenal gland,
which was also enlarged, similar to infarctions (Figure 3A),
as well as moderate enlargement of the cortical region in
both adrenal glands. The lungs presented multiple yellowish
nodules that, upon cut, were friable and contained whitish
necrotic material inside, similar to fungal lesions. The pitu-
itary gland was diffusely and firmer, approximately 2 cm
in diameter, and protruded into the cranial cavity, with
slight compression of the brainstem, in the hypothalamic
region (Figure 3B). Mild splenomegaly was also observed.
Fragments of the organs were collected and sent for histo-
pathological examination.

Histopathological examination of the left adrenal gland
revealed marked multifocal coagulation necrosis, dense throm-
bus formation, and a focally extensive hemorrhagic area, in
addition to hyperplasia of cells in the cortical layer. A marked
multifocal inflammatory infiltrate was observed in the lungs,
composed mainly of macrophages, Langerhans-type giant
cells, and intact and degenerated neutrophils associated with
bacteria and fungal hyphae. Type 2 pneumocytes and marked
diffuse edema were also observed. The pituitary gland showed
proliferation of well-differentiated neoplastic cells originating
from the pars intermedia, arranged in small nests and bundles
supported by a thin and well-defined fibrovascular stroma.
The cells presented round or oval nuclei with eosinophilic
cytoplasm and mild pleomorphism, with the formation of
pseudorosettes, allowing the establishment of the diagnosis
of pituitary adenoma.

RESULTS AND DISCUSSIONS

Hyperadrenocorticism in equines is most commonly reported
in older animals, aged 15 years or older, with a history of hirsut-
ism being the most reported by owners (Mcgowan; Pinchbeck;
Mcgowan, 2013; Kirkwood; Hughes; Stewart, 2022b). In the
clinical history, owners of horses may report poor performance,
apathy, and lethargy (Frank, 2018). Several clinical signs can be
observed in PPID, the most common of which include hypertri-
chosis, laminitis, polyuria, polydipsia, loss of muscle, redistribu-
tion of body fat, and pendulous abdomen (pot-bellied appear-
ance) (Mcfarlane, 2011; Franco ez al., 2021). The animal in this
report was 10 years old, which differs from the literature, but
presented most of the most observed clinical signs, except for
laminitis, redistribution of body fat, and pendulous abdomen.

This condition may present neutrophilia, lymphopenia,
and hyperglycemia, in addition to an increase in the alkaline
phosphatase enzyme in laboratory tests and glycosuria in the
urine test (Mccue, 2002). A study with animals showing clini-
cal signs of Cushing’s syndrome, animals without clinical signs
but with Cushing’s syndrome, and control animals without
Cushing’s syndrome showed an increase in insulin and glu-
cose in animals with clinical signs (Keen ¢# /., 2004). In this
report, the animal presented lymphopenia, glycosuria, and
hyperglycemia. However, insulin was not evaluated.

There are some tests for diagnosing pituitary pars inter-
media dysfunction, the most recognized being the low-dose
dexamethasone suppression test, plasma adrenocorticotropin
(ACTH) concentration, thyrotropin-releasing hormone (TRH)
stimulation test, adrenocorticotropin stimulation test, and
domperidone-response test (Schott, 2002; Mcfarlane, 2011;
Tatum; Mcgowan; Ireland, 2021; De Souza; De Zoppa, 2022;
Kirkwood; Hughes; Stewart, 2022a; Bamford ez al., 2023).
According to Horn ez al. (2021), the ACTH concentration
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Source: Author’s collection.
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Figure 3. Enlarged left adrenal gland with a focally extensive area of hemorrhage and thickening of the cortical region (A). Diffusely
enlarged pituitary gland with yellowish nodule with protrusion of the parenchyma into the cranial cavity (B).

test is reliable but recommended to use associated with the
TRH test to confirm the diagnosis of Cushing’s syndrome.
The low-dose dexamethasone suppression test is an appropri-
ate diagnostic method although it is not widely used and has lower
sensitivity than other tests (Mcfarlane, 2019). In this study, the
low-dose dexamethasone suppression test was used because it was
an available and easily accessible test. Animals with PPID require
therapeutic management, especially geriatric animals, establishing
care with body score, dental health, parasite control, and hoof
care (Mcfarlane, 2019). Pergolide mesylate and cyproheptadine
are some of the drugs used to treat PPID. Pergolide is a dopa-
mine D2 receptor agonist, while cyproheptadine is a serotonin
antagonist, antihistamine, and antimuscarinic (Mcfarlane, 2019).
Studies with pergolide have shown that it is effective in improv-
ing clinical signs, but the improvement in plasma ACTH con-
centrations has been variable (Tatum; Mcgowan; Ireland, 2020).
Perkins et al. (2002) observed no association between
changes in ACTH and improvement in clinical signs of horses
with PPID treated with cyproheptadine. In another study,
the owners reported an improvement in the clinical signs of
animals treated with pergolide compared to owners whose
animals were treated with cyproheptadine (Donaldson ez /.,
2002). Cyproheptadine was the choice for PPID treatment in
this case report, which demonstrated an improvement in the
animal’s clinical condition. Discontinuation of treatment may

have aggravated the condition and predisposed the animal to
worsening of the infectious condition and consequent death.

A retrospective study of pathological findings in horses
with PPID showed that 66% of the cases presented adenoma
and the other 34% had adenomatous hyperplasia, and diffuse
adrenocortical hyperplasia was observed in 44% of the horses
(Glover et al., 2009). Miller et 2. (2008) observed that horses
with and without clinical signs of PPID presented normal find-
ings or pituitary adenomas, hypertrophy or focal hyperplasia,
diffuse adenomatous hyperplasia or microadenomas. In this
report, the histopathological examination using microscopy
showed well-differentiated neoplastic cells in the pituitary pars
intermedia, which is characteristic of adenoma, and an area of
marked diffuse coagulation necrosis, dense thrombus formation,
and a focally extensive hemorrhagic area in the left adrenal gland.

CONCLUSIONS

PPID is an important endocrine disorder that affects the equines.
However, it is still rarely reported due to the lack of diagnosis or
lack of understanding of clinical signs. Understanding clinical
signs and laboratory findings is essential to reach a definitive
diagnosis and appropriate treatment. Cyproheptadine used as
a treatment in this case initially obtained a positive response
regarding the improvement of the clinical signs presented by
the animal.
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