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Cushing’s syndrome diagnosed after delivery:
a case report
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Abstract: Introduction:Duringnormalpregnancytherearesignificantchangesinhypothalamic-pituitary-adrenalaxis,withincreasedlevelsof
plasma cortisol and adrenocorticotropic hormone which sometimes reach values observed in patients with Cushing’s syndrome.
Cushing’ssyndrome(CS)israrelyencounteredduringpregnancy,butisassociatedwithseriousmaternalandfetalcomplications.
Casepresentation:A31-year-oldfemalewasadmittedtoourinstitutionfourweeksafterdelivery.Physicalexaminationrevealedmoon
face,purplestriaethroughouttheabdomen,bruisingoverthelegs,adorsocervicalfatpadandhirsutism.Shedeliveredaeutrophic
pretermnewbornat34weeksgestation,withoutanymaternalorfetalcomplicationsduringdelivery.Imagingshowedamassinthe
rightsuprarenalglandwithanormalpituitary.Afterfourweeksthepatientunderwentarightadrenalectomy.Themasswaseventually
identifiedasanadrenocorticaladenoma.Conclusion:InourcasethediagnosisofCSwasestablishedonlyafterpregnancy,which
enabledthedevelopmentofnumerousadverseconsequencessecondarytoincreasedplasmacortisol.IfCSisrecognizedduring
pregnancy,treatmentanditstimingcouldbecarefullychosenaccordingtothepatient’sindividualcharacteristics.
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1. Introduction
Cushing’s syndrome (CS) encompasses a cluster of
signs and symptoms caused by increased cortisol production in suprarenal gland. A rare disorder with an incidence of 2-3 cases per million, about 0.6 cases per

million are caused by benign adrenal adenomas [1].
Making a diagnosis of CS is not straightforward since
frequently not all signs, symptoms and laboratory abnormalities are present [2-5]. Untreated CS is associated
with high morbidity and mortality [6]. Major metabolic
consequences of increased cortisol are hyperglycemia,
increased cellular glucogenesis and increased hepatic
gluconeogenesis [7]. Due to increased protein catabolism and negative nitrogen balance, muscular atrophy,
osteoporosis and fragility of connective tissue are often
encountered. Levels of free fatty acids and cholesterol
are increased in plasma, and a centripetal distribution of
fatty tissue is characteristic [8-12].
Prolonged exposure to increased plasma glucocorticoids leads to a decrease in glomerular filtration, glomerular dysfunction and albuminuria [13]. Sodium and
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calcium are preserved, while potassium is increasingly
excreted in urine. Fully developed CS causes significant disfiguration: a round, reddish and plethoric face,
numerous pimples, a wide neck with fat pat at the base
(buffalo hump), “barrel” thorax, prominent abdomen
with violet striae on the skin, and easy bruising [14].
The extremities are relatively spared, and look thin in
contrast to the trunk. This is frequently accompanied by
hypertension, muscle weakness, disorders of menstrual
cycle in women [15] and impotence in men. Increased
glucocorticoids often cause changes in behavior (in
60%), depression and impairment of cognition [16,17].
Patients with CS have dysregulated coagulation and an
increased risk of venous thrombosis [18-20].
CS in pregnancy is often associated with serious
maternal and fetal complications: hypertension, preeclampsia, diabetes, spontaneous abortion, prematurity
and stillbirth [21-23].

2. Case report
A 31-year-old female was admitted to our institution four
weeks after her first delivery. She had no previous pregnancies. Her medical history was unremarkable and
conception was spontaneous. She had pain in the lumbosacral spine from 10 weeks gestation, with only three
episodes of about 3 weeks without pain. The intensity of
pain varied from moderate to very severe, inhibiting normal movement. Spontaneous bruises on skin of the legs
were present from the beginning of pregnancy. Physical examination revealed the following changes: moon
face, purple striae throughout the abdomen, bruising
over pressure areas, a dorsocervical fat pad and hirsutism. The patient’s weight before pregnancy was 59 kg
(body mass index 19.5kg/m2) and weight gain during
pregnancy was 12 kg (1 kg for the first 12 weeks, another 6 kg for the next 12 weeks, and 5 kg through the last
10 weeks of pregnancy). Systolic blood pressure during pregnancy and after delivery was between 115 and
125mmHg, with a diastolic of 80 mmHg. Morphology of
the fetus at 20 weeks was unremarkable. The patient refused the first trimester combined test. Blood tests at 33
weeks,10 days before delivery, were within normal limits
(white blood cells 5.3x109/L, red blood cells 3.99x1012/l,
platelets 212x109/l, Hb 134 g/L, glucose 4.3 mmol/L
, urea 4.4mmol/L, creatinine 59 mmol/l, serum proteins 70 g/L, AST 23 U/l, ALT 19 U/L, cholesterol 3,80
mmol/L, LDL cholesterol 2,17 mmol/L, HDL cholesterol
1,13 mmol/L, triglycerides 1,10 mmol/L, Na+ 143mmol/l,
K+ 4,4mmol/:, Cl- 101 mmol/L, Ca2+ 2,4 mmol/L). Oral
glucose tolerance test (OGTT) was not performed during pregnancy. At the same time, a routine urine test

demonstrated an asymptomatic urinary tract infection
(Proteus mirabilis was isolated) and oral cephalexin
was prescribed (7 days, 1000 mg in two doses per day).
She delivered a eutrophic preterm newborn at 34 weeks
gestation (birthweight 2400 g, on the 33rd percentile of
our population; Apgar score was 9 at 1 minute and 10 at
5 minutes , pH 7.30, pO2 60 mmHG, pCO2 42 mmHg,
HCO3 18 mmol/L, oxygen saturations 82%), without any
maternal or fetal complications during gestation, delivery or the postpartum period.
According to the clinical signs, hypercorticism was
suspected by the physicians. A daily profile of cortisol,
dexamethasone suppression test (DST), as well as
plasma adrenocorticotropin hormone (ACTH) measurements were performed . The results of the biochemical
screening were largely consistent with CS (Table 1).
Table 1.

Results of pituitary and end organ hormone tests. ACTH
- adrenocorticotropic hormone, TSH - thyroid-stimulating
hormone, fT4 - free thyroxine.

Hormone

Results

Reference range (unit)

Serum cortizol (8 a.m.)
(12 p.m.)

688 nmol/L
540 nmol/L

154-638 (nmol/L)
80 -388 (nmol/L)

ACTH

< 4.0 pg/ml

< 46.0 (pg/ml)

fT4

8.9 pg/ml

7-18 (pg/ml)

TSH

1.4 pg/ml

0.25-4.0 (mIU/L)

The daily serum cortisol variation was abnormal: the serum cortisol levels were 688 nmol/L at 08:00 (normal:
154 - 638 nmol/L) and 540 nmol/L at midnight (normal
80 - 388 nmol/L). The plasma ACTH was 4 pmol/L at
08:00 (normal: 9 - 46 pmol/L). Serum cortisol levels
were not suppressed by 1mg of dexamethasone: the serum cortisol level was 620 nmol/L at 08:00 the following
day. The results suggested mild hypercortisolism, with
suppressed secretion of ACTH. OGTT showed normal
glucose tolerance with compensatory hyperinsulinemia,
as a consequence of the insulin resistance (glucose
level at 0 minutes was 5.0 mmol/L, and at 120h minutes
was 6.3 mmol/L). insulin levels were 33.5 μIU/mL and
188 μIU/ml at 0 and 120 minutes, respectively (reference
range 4.3-19.9 μIU/mL) Clinically and biochemically the
patient was euthyroid. Osteodensitometry showed osteoporosis (Z score: -3.5). Of the morphological examinations, an ultrasound (US) of adrenal glands showed
an enlarged right suprarenal gland (2.8 cm x 2.9 cm),
and an abdominal computerized tomography scan
(CT) disclosed a right adrenal gland mass (3 x 2 cm)
(Figure 1), while pituitary magnetic resonance imaging
(MRI) scan was normal. According to the observed results of the examinations, a suprarenal gland adenoma
was considered to be the most likely cause of primary
hypercorticism.
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Figure 1.
The patient was prescribed ketoconazole (600 mg/
day) and after four weeks she underwent a right surgical adrenalectomy by an open posterior approach. The
mass was histologically identified as an adrenocortical
adenoma (3 cm, weight 12 g). She was then prescribed
20 mg of hydrocortisone daily for a further 12 months.
This therapy was subsequently discontinued when an
ACTH test demonstrated adequate function of her hypothalamic - pituitary - adrenal (HPA) axis.
Every two months after delivery she was clinically and
biochemically re-assessed. After twenty months from operation daily serum cortisol variations were normal.
The ACTH test (administration of 25 i.j. ACTH intravenously) was obtained 6 months after delivery and hydrocortisone (20 mg daily) was administered, without
any response from the remaining suprarenal gland. The
laboratory values of ACTH were increased for the next
12 months, as well as for the 12 months after cortisol
serum level were normalized.
Repeated osteodensitometry after 12 months
showed osteoporosis (Z score -2.7), and after 3 years
the Z score was -1.4.

3. Discussion
During normal pregnancy there are significant changes in the hypothalamic-pituitary-adrenal axis, with increased levels of plasma cortisol and ACTH that sometimes reach values observed in patients with Cushing’s
syndrome. Probable causes of the increased levels of
ACTH are its synthesis in the placenta, pituitary desensitization to cortisol and increased responsiveness
of the pituitary to corticotropin-releasing hormone [24].
CS is rarely encountered during pregnancy and, up to
2007, there were fewer than 150 cases described in
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the medical literature [25]. The probability that a woman
with CS will become pregnant is very small, because the
increased plasma cortisol causes irregular menstruation
and infertility [26]. If a pregnancy ensues, a benign adenoma of a suprarenal gland is far more frequent a finding than a pituitary tumor [27-29]. It is difficult to make a
diagnosis of CS during pregnancy, since it shares some
signs and symptoms with pre-eclampsia and gestational
diabetes [30]. Physicians should consider CS in order
to recognize its appearance during pregnancy. In this
case, the diagnosis of CS was established only after
pregnancy, which enabled the development of numerous adverse consequences of increased plasma cortisol: osteoporosis (which persisted for several years after pregnancy), moon face, purple striae throughout the
abdomen, bruising over pressure areas, a dorsocervical
fat pad and hirsutism. Serum cortisol levels exceeding
193 nmol/l at midnight in a non-stressed patients provide good specificity for the diagnosis of CS. The overnight 1 mg dexamethasone suppression test (DST) is
a valuable screening test in patients with suspected
hypercorticism. This study employes the adminstration
of 1 mg of dexamethasone at bedtime (11:00 pm), with
determination of a plasma cortisol early the following
morning. Normal subjects should supress plasma cortisol to less than 50 nmol/L) following an overnight 1 mg
test [2,5]. Owing to the fact that the increase in plasma
cortisol was not severe, maternal and fetal outcomes
were mostly good, and life-threatening complications
did not develop during this pregnancy. However, Cushing’s syndrome in pregnancy can be associated with
severe maternal complications such as eclampsia, pulmonary oedema and fractures due to osteoporosis [31].
The most severe consequence of CS in our case was
osteoporosis, which spontaneously improved over the
course of 3 years.
If CS is recognized during pregnancy, treatment and
its timing should be carefully chosen according to the
patient’s individual characteristics, in order to avoid maternal and fetal complications. Both an obstetrician and
an endocrinologist should be involved in the treatment
of such a patient. Maternal prognosis depends on the
severity of hypertension, pre-eclampsia, diabetes and
other complications. There are two therapeutic options
for the pregnant patient with Cushing’s syndrome – medical treatment and adrenalectomy. However, medical
treatment turned out to be rather ineffective and potentially hazardous. When it comes to surgical treatment,
recorded experience shows that operative intervention
just after diagnosis is the most satisfactory [32,33].
Regarding the effect on fetal development, CS is associated with a higher rate of prematurity and fetal loss,
as well as intrauterine growth restriction, but serious
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perinatal complications were not described in former
recorded cases [32,]. If an adrenocortical carcinoma is
the cause of Cushing’s syndrome, fetal prognosis is no
different than in cases when Cushing’s syndrome is due
to an adrenocortical adenoma [34,35]. Early treatment
improves prognosis, and its delay could be deleterious [36].
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