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ABSTRACT

Introduction: The pituitary gland is responsible for hormone synthesis
and is located at the base of the brain, inside the sella turcica. Some tumors
can affect this gland, among them the adrenocorticotropin (ACTH)
secreting tumor, causing Cushing's Disease (CD). In CD, the ACTH-
secreting pituitary tumor stimulates cortisol production by the adrenal
cortex, leading to characteristic clinical manifestations of this pathology.
Objective: The present study aims to report a case of CD diagnosed at
the Neurology and Neurosurgery Outpatient Clinic of Santa Casa de
Misericérdia de Barbacena IMG. Discussion: CD is a pathology that
presents extensive clinical manifestation. Laboratorially, we can use the

Associate Editor Responsible:
Enio Roberto Pietra Pedroso

Faculdade de Medicina da Universidade
Federal de Minas Gerais.
Belo Horizonte - MG, Brazil.

Corresponding author:
Igor Samuel de Lima Castro.

Faculdade de Medicina de Barbacena
(FAME), Fundacio José Bonificio

24-hour urinary cortisol excretion test and salivary cortisol measurement
before sleep for the diagnosis of Cushing's Syndrome (CS). While the
ACTH value should be carefully evaluated to discern whether CS is
ACTH-dependent or independent. In addition, Magnetic Resonance
Imaging of the sella turcica allows visualization of the pituitary gland
and enables the establishment of the diagnosis of CD. After diagnosis,
transsphenoidal surgery is the basis of treatment for most cases, and is
associated with a high-resolution rate when performed by experienced
neurosurgeons and in specialized pituitary centers. Conclusion: CD
presents broad clinical manifestations, requiring a high degree of clinical
suspicion together with the analysis of laboratory and imaging tests for
correct diagnosis. When the symptoms of CD are approached separately,
the diagnosis is not made or is delayed and the patient can develop the
complications of this pathology, given that this approach is not curative
for the origin of the problem.
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RESUMO

Introdugdo: A hipéfise ¢ uma glandula responsdvel pela sintese de
hormonios e se localiza na base do cérebro, no interior da sela tircica.
Alguns tumores podem acometer essa glaindula, dentre eles o secretor de
adrenocorticotrofina (ACTH), provocando a Doenca de Cushing (DC).
Na DC, o tumor hipofisdrio secretor de ACTH estimula a produgio de
cortisol pelo cértex das glandulas suprarrenais, acarretando manifestacoes
clinicas caracteristicas dessa patologia. Objetivo: O presente estudo tem
como objetivo relatar um caso de DC diagnosticado no Ambulatério de
Neurologia e Neurocirurgia da Santa Casa de Misericérdia de Barbacena/
MG. Discussao: A DC é uma patologia que apresenta extensa manifestagao
clinica. Laboratorialmente podemos utilizar o teste de excre¢ao urindria de
cortisol em 24 horas e a dosagem de cortisol salivar antes de dormir para
o diagnéstico de sindrome de Cushing (SC). Enquanto o valor de ACTH
deve ser cuidadosamente avaliado para discernir se a SC ¢ dependente ou
independente de ACTH. Em complemento, a Ressonincia Magnética da
sela tdrcica permite a visualizagao da hipéfise e possibilita o estabelecimento
do diagnéstico de DC. Apéds a definicio do diagnéstico, a cirurgia
transesfenoidal caracteriza-se como a base do tratamento para a maioria
dos casos, e estd associada a uma alta taxa de resolugao, quando realizada
por neurocirurgioes experientes e em centros especializados em hipéfise.
Conclusao: A DC apresenta manifestagoes clinicas amplas, exigindo alto
grau de suspeicao clinica juntamente com a andlise de exames laboratoriais
e de imagem para o correto diagndstico. Quando os sintomas da DC sdo
abordados separadamente, o diagndstico nao ¢ realizado ou adiado e o
paciente pode desenvolver as complicagdes dessa patologia, visto que essa
proposta nao ¢ curativa para a origem do problema.

Palavras-chave: Hipersecregao hipofisiria de ACTH; Sindrome de
Cushing; Corticotrofos; Endocrinologia; Neurocirurgia.

INTRODUCTION

The pituitary gland is located at the base of the
brain, situated within the sella turcica and has two lobes:
anterior and posterior. The posterior lobe, also called
the neurohypophysis, originates from the floor of the
diencephalon and is constituted by axons with neuronal
bodies positioned in the hypothalamus, being responsible
for the secretion of the hormones oxytocin and vasopressin
(ADH). The adenohypophysis, on the other hand,
originates from the roof of the primitive mouth, presenting
epithelial cells that produce the hormones prolactin (PRL),
thyrotropin (TSH), adrenocorticotropin (ACTH), growth
hormone (GH), follicle-stimulating hormone (FSH) and
luteinizing hormone (LH)".

Cushing's Disease (CD) is caused by ACTH-secreting
pituitary tumors, which stimulate cortisol secretion by the
adrenal cortex. This condition is the most common etiology
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(70% to 80% of cases) of endogenous Cushing's Syndrome
(CS), which is the set of signs and symptoms generated by
supraphysiological levels of circulating cortisol®.

The description of this report demonstrates that
complaints can be erroneously addressed when a precise
diagnosis and treatment of the underlying cause that justifies
the repertoire of signs and symptoms presented by a patient
are not carried out in a complete manner. If not effectively
managed, CD is associated with arterial hypertension,
diabetes, obesity, osteoporosis, vascular diseases and reduced
life expectancy’. Therefore, the present study aims to report
a case of classic CD and its correct therapy.

CASE REPORT

A 30-year-old male patient,rural worker, was referred
by an endocrinologist to the Neurosurgery service of Santa
Casa de Misericérdia de Barbacena/MG, presenting with



3

RMVIG

Cushing’s Disease: diagnostic and therapeutic approach

insomnia, adynamia and systemic arterial hypertension for
three years. He reported that, over this period, he evolved
with progressive weight gain of approximately 30kg. He
was using Losartan 50mg (1-0-1), Atenolol 25mg (1-0-
1), Spironolactone 25mg (0-1-0), Simvastatin 20mg (0-
0-1) and Alprazolam 2mg (0-0-1). He denied the use of
glucocorticoids by any route of administration.

During ectoscopy, the presence of "moon face" /
cushingoid facies was observed (Figure 1A). On inspection
of the thoracoabdominal region, rude violaceous cutaneous
striac were identified in the lateral thoracic and bilateral
abdominal regions, as well as centripetal obesity (Figure
1B). Neurological examination revealed a normal level of
consciousness, mental state, cranial nerves, coordination and
balance, gait, motility, reflexes and sensitivity. In addition,
no visual field compromises or papilledema were detected.

Laboratory tests analyzed during the consultation
showed elevated salivary cortisol before sleep and 24h
urinary cortisol (Table 1).

Based on clinical and laboratory data, the diagnostic
hypothesis of a functioning adenoma was raised. Due to
the onset of the condition in a young adult, for differential
diagnosis, it was necessary to investigate the possibility of

Multiple Endocrine Neoplasia type-1 (MEN-1). The absence
of a family history compatible with MEN-1, together
with unaltered laboratory tests, allowed the exclusion of
this genetic entity. The investigation proceeded with the
request for a pituitary magnetic resonance imaging (MRI),
revealing enlargement of the sella turcica and an expansive
lesion in the central sellar region, right paramedian, with
heterogeneous enhancement, measuring 1.3 x 1.0 cm,
suggestive of macroadenoma (Figures 2A and 2B). Despite
its location and macroadenoma characteristic, the patient
did not present complaints related to visual field loss, such
as the typical bilateral hemianopsia, caused by compression
of the optic chiasm.

Thus, the finding of a sellar tumor > 0.6cm confirmed the
possibility of CD, as opposed to pituitary incidentalomas,
which are commonly smaller lesions. Next, we referred the
patient for transsphenoidal surgery as initial treatment’.
When successful, the patient can achieve a cure for CD, and
eventually, remain without alterations in hypothalamus-
pituitary-adrenal function®. However, recurrences are not

uncommon, presenting up to 10 years after successful
treatment, justifying the need for clinical follow-up
thereafter’.

Figure 1. Ectoscopy and physical examination data. A. Typical facies: "moon face" or cushingoid; B. Violaceous striae in the

lateral thoracic and abdominal regions.

Source: Personal archive.

Figure 2. Pituitary MRI. A. Expansive sellar lesion highlighted in the sagittal view (white arrow). B. Expansive sellar lesion

highlighted in the coronal view (black arrow).

Source: Personal archive.
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Four months after the surgical treatment was
indicated, the operation was performed. The serum
cortisol concentration was 48 nmol/L (1.74 pg/dL) after
the procedure. As the remission criterion was met (<
55 nmol/L), glucocorticoid replacement was initiated,
which should continue undil recovery of the axis. In the
immediate and intermediate postoperative period, there
were no clinically relevant complications, and the patient
was discharged on the seventh day, with vital signs within
normal limits, except for mild hypertension. However, in
the late postoperative period, during his home recovery, the

Table 1. Admission laboratory tests.

patient began complaining of pain in his right lower limb
and dyspnea, progressing to lethargy. After seeking medical
attention, the diagnostic hypothesis of sepsis of pulmonary
origin was raised, evolving to death on the twelfth
postoperative day in the intensive care unit. Nevertheless,
the diagnostic probability of a venous thromboembolism
should prevail and be managed as such. Furthermore,
thromboprophylaxis with low molecular weight heparin
should be considered, lasting from the diagnosis until 3
months after biochemical remission, given that there were
no evident contraindications®.

Complete Blood Count

Hemoglobin (NR = 14-18 g/dl)

Hematocrit (NR = 41-54%)

Leukocytes (NR= 4.000-10.000 /mm?)
Segmented (NR = 1.800-7.500 /mm?)

Typical Lymphocytes (NR = 1.200-5.200 /mm?)
Monocytes (NR = 80-800 /mm?)

Eosinophils (NR = 40-450 /mm?)

Platelets (NR = 150.000-450.000 /mm?)

13,8 g/dl
41%
11.500 /mm?
9.200 /mm?
2.185 /mm?
115 /mm?

0 /mm3
299.000 /mm?

Lipid and Glycemic Profile

Total Cholesterol (NR < 200) 211,0 mg/dl
HDL Cholesterol (NR > 35) 61,0 mg/dl
LDL Cholesterol (NR < 100) 131,4 mg/dl
VLDL Cholesterol (NR < 34) 18,6 mg/dl
Triglycerides (NR < 200) 93 mg/dl
Glucose (NR = 65-99 mg/dl) 79 mg/dl
Glycated Hemoglobin (NR < 5,7%) 5,4%
Liver Profile

Aspartate Aminotransferase - AST (NR = Up to 40 U/L) 13 U/L
Alanine Aminotransferase - ALT (VN = Up to 40 U/L) 24 U/L
Electrolyte and Renal Profile

Sodium (NR = 130-150 mEq/L) 131,0 mEq/L
Potassium (NR = 3,5-5,0 mEq/L) 4,6 mEq/L
Calcium (NR = 8,8-10,2 mg/dl) 9,2 mg/dl
Creatinine (NR = Up to 1,4 mg/dl) 0,91 mg/dl

Urinary creatinine (NR = 1.300-2.050 mg/24h)

1.876 mg/24h

Endocrine Profile

Free Thyroxine- T4 (NR = 0,70-1,80 ng/dl)
Parathyroid Hormone (NR = 10-65 pg/mlL)
Vitamin D - 25 hydroxy (NR = 20 ng/ml)

Thyroid Stimulating Hormone - TSH (NR = 0,400-4,300 uUI/ml)

Prolactin (NR = 4,04-15,2 ng/ml)
Macroprolactin (NR 2 65%)

Night Salivary Cortisol (NR < 0,274 ug/dl)
Urinary Cortisol (NR = 21-111 ug/24h)
Serum Cortisol at Midnight (NR < 7,5 ug/dl)

Adrenocorticotropic Hormone - ACTH (NR = Up to 46 pg/ml)

0,91 ng/dl
46 pg/mL
28,4 ng/ml
0,610 uUI/ml
26,9 ng/ml
96% - Negative
0,848 ug/dl
811 ug/24h
16,1 ug/dl
40,8 pg/ml

Legend: NR = Normal reference.

Source: Prepared by the authors based on the tests presented by the patient.
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DiscussioN

CD was first described by Harvey Cushing in 1932% and
currently has a prevalence of 40 cases per million inhabitants
and an incidence of 1-3 newly diagnosed cases per 1 million
people per year. The average age of diagnosis for adults is
between 40 and 50 years of age®.

The tumors responsible for triggering CD are almost
always benign and are usually microadenomas (< 10mm
in diameter), and, for this reason, are often only identified
upon microscopic examination. Only in 10 to 25 percent
of cases does the lesion grow to cause changes in imaging
exams of the sella turcica, demarcating a macroadenoma’.

Clinically, they manifest through CS, with a wide range
of systems affected by excess cortisol (table 2)'.

The aforementioned symptoms present in CD, when
managed separately and not analyzed as a syndrome, with
glucocorticoid levels remaining above the normal limit, are
responsible for generating complications such as cardiac and
cerebrovascular events, immunosuppression, osteoporosis,
psychiatric disorders, obesity and diabetes. In addition, the
prolonged elevation of cortisol in patients with CD stimulates
hepatic cholesterol synthesis, inducing changes in eating habits,
such as the preference for foods rich in lipids and carbohydrates,
which directly contributes to the increase in LDL-c2, and
consequently contributes to cardiovascular complications’.

Together, these complications in an untreated individual
generate an estimated standardized mortality rate (ratio

Table 2. Main signs and symptoms in Cushing's syndrome.

between observed CD-related deaths and expected deaths in
the general population) of 1.9-4.8*.

Due to the onset of the condition in a young adult,
there is a need to investigate Multiple Endocrine Neoplasia
type-1 (MEN-1), a rare hereditary genetic disease that
requires a high index of suspicion. In clinical practice, it
can be ruled out by the association of a negative family
history, especially for tumors arising from the parathyroid
glands (hyperplasia or adenoma), the anterior pituitary and
the pancreatic islets, together with the request for serum
calcium analysis accompanied by parathyroid hormone
(PTH), which consequently should be within normal
limits, excluding hyperparathyroidism. As both criteria
were met in this clinical case, it was possible to rule out this
important differential diagnosis. Ideally, genetic testing for
the pathogenic MENT variant is advisable'.

Furthermore, due to exogenous corticosteroids being the
main cause of hypercortisolism, their use should be actively
questioned during the consultation and excluded according
to the detailed anamnesis of the patient’.

The interpretation of the elevated PRL value also deserves
caution. The slightly increased value is likely justified by the
enlargement of the sella turcica, compromising the inhibitory
dopaminergic pathways. Thus, the test should be repeated
on a fasting sample before considering the patient to have
hyperprolactinemial?. Furthermore, we must remember
pharmacological etiologies, with emphasis on psychotropics.
In this case, the daily use of benzodiazepine medication

Metabolic

ge;%fltl %E] i Dorsal fat pad “Buffalo Hump”
« et ,C,S Y Glucose intolerance

Moon face

Cardiovascular

Arterial hypertension
Atherosclerosis
Propensity for venous thromboembolism

ECG Abnormalities: Sinus Tachycardia; Repolarization
abnormalities; QT Interval prolongation

Hyperandrogenism (women) and Hypogonadism

Decreased libido Menstrual changes
Hirsutism Female Baldness
Neuropsychiatric
Depression Headache
Lethargy Cognitive impairment
Dermatological and musculoskeletal

. . Low back pain
Violaceous striae Abdominal Pain
Acne .

. . Proximal muscle weakness
Plethoric facies .
Ecchymosis Osteopenia

¥ Fragility Fracture
Immunological

Recurrent infections

Source: Elaborated by the authors.
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can also be a cofactor for transient PRL elevations'?. PRL
is capable of reducing gonadotropins, generating in men a
drop in testosterone, with oligospermia or azoospermia, loss
of libido and impotence, in addition to the classic clinical
picture (although rare in men) of galactorrhea, which were
not present in this case'.

Regarding diagnostic laboratory tests, the 24-hour
urinary cortisol excretion test provides a practical and
reliable index of cortisol secretion, being validated for
1516 To wvalidate urine collection, it must be
accompanied by 24-hour creatinine in the same sample’.
As seen in this report, it can be presumed that the patient
has SC if the basal urinary cortisol excretion is abnormal
and accompanied by another altered test. This other test can
be salivary cortisol measurement before sleep, performed

screening

concomitantly with the previous one, enhancing the total
sensitivity to establish the diagnosis of CS". Its performance
is routinely feasible as it is non-invasive, and cortisol is
stable in saliva even at room temperature for several days.
However, to reduce false results, the patient should be
instructed to avoid some practices before collection, such as
oral hygiene, smoking, ingestion of food or drinks, physical
exercise, among others'®.

To confirm the diagnosis of CD, as opposed to CS alone,
we requested serum cortisol at midnight. In addition, the
dexamethasone or desmopressin tests can also be performed.
Another fundamental laboratory point for clinical reasoning
refers to the ACTH value. What becomes clinically relevant
are ACTH values > 10 pg/ml, which in fact correlate with
ACTH-dependent CS°. The next step is to find out if the

Transsphenoidal Surgery

Figure 3. Transsphenoidal approach for access to the sella turcica.

Source: Transsphenoidal Surgery, 2011. Terese Winslow LLC.

Rev Med Minas Gerais 2026; 36: e-36405

)

source of excess ACTH comes from the pituitary or is
ectopic. Among the possible strategies for this definition,
we opted for pituitary MRI for two reasons: to exclude the
possibility of a tumor larger than 6 mm, and consequently
avoid the need for petrosal sampling'®, and preoperatively to
document the anatomy of the sella turcica and enable better
transsphenoidal exploration.

Once the clinical-laboratory diagnosis of CS and the
diagnosis of CD through MRI with visualization of the
pituitary tumor are concluded, transsphenoidal surgery
is the pillar of treatment for most types of pituitary
macroadenomas and other sellar masses. It presents a cure
rate of 75% to 90%, if under the care of experienced
neurosurgeons, and is relatively non-invasive, as access for
tumor resection is made through the posterior nasopharynx,
with an incision in the sphenoidal ostia or in the posterior
septum’ (Figure 3)®. The main risks of surgery include
hormonal deficiencies and damage to parasellar structures;
however, these are less frequent if performed by more
experienced surgeons and institutions®. If surgery is
successful, serum cortisol commonly drops drastically on
the first or second postoperative day. Still, even effectively
treated, some patients may have a higher frequency of
diabetes, obesity and dyslipidemia compared to controls*.
Furthermore, as recurrence is not uncommon, reoperation
is an option, with approximately 40% to 60% success®,
or instead, clinical treatment with medication therapy or
radiotherapy can be offered’. Recurrence is believed to be
due to invasion of neoplastic cells into the dura mater, a

=+ Pituitary gland

““7——Sphenoid bone

phenoid sinus
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technically difficult site to resect, estimated at approximately
34% of cases based on dural biopsies?.

The material extracted from the procedure, in this
case, was characterized by several soft, light brown
2.1x0.8x0.4cm. The
anatomopathological report highlighted the presence of

fragments, measuring together
polygonal cells with rounded nuclei and ample eosinophilic
cytoplasm arranged in solid arrays or in rows along thin
connective-vascular trabeculae, in addition to the absence
of evident signs of malignancy. Immunohistochemistry
showed positivity for TPIT, ACTH, and CAM 5.2. These
findings are compatible with an ACTH-secreting pituitary

adenoma, confirming the diagnosis.

CONCLUSION

Given the above, a general and integrated clinical view of
the complaints of a young adult patient, as presented in this
report, is essential, and the need to investigate differential
diagnoses that can justify the syndrome is required. Hence,
we cannot merely be content with treating signs and
symptoms individually.

Furthermore, it is observed that when the symptoms of
CD are treated separately, the diagnosis is delayed and the
patient can develop complications of this pathology, since
the cause of the problem is not being addressed.

Such  complications, combined with
intercurrences of surgical treatment or even concerning
the hospital stay itself, are potential causes of unfavorable
outcomes, as occurred in this case.
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