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ABSTRACT

Introduction: The occurrence of pregnancy with Cushing syndrome (CS) is rare but with high risks, posing a great chal-
lenge to the clinical diagnosis and treatment of the disease.

Case Description: From Aug 2016 to Aug 2019, we admitted two pregnant women with CS caused by adrenal tumors.
After multidisciplinary consultation, they underwent emergency Cesarean section because of heart failure and severe
hypoxemia, and finally delivered a living baby after adjuvant therapy. Both patients underwent retroperitoneal laparo-
scopic adrenectomy (RLA) 2.6 and 1.5months postpartum to have the adrenal tumors removed successfully. The post-
operative pathology confirmed the adrenal tumor as adrenocortical adenoma. Partial hormone replacement therapy
was initiated postoperatively and withdrawn uneventfully 1 year after RLA in both patients, and both patients have
recovered well.

Conclusions: It is difficult to find CS in early pregnancy, and when it is detected in late pregnancy, it often poses a great
risk because it is necessary to consider the safety of both mother and fetus, which requires multidisciplinary coordination
and cooperation to positively adjust the cardiopulmonary function and internal environment after Cesarean section,
knowing that timely RLA to remove the adrenocortical adenoma can effectively cure CS.
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INTRODUCTION

Cushing Syndrome (CS) in women patients often leads
to infertility due to ovulatory dysfunction1, and once
they get pregnant, abnormal hormonal secretion during
pregnancy would in turn promote the progression of CS,
causing hypertensive crisis, heart failure, respiratory fail-
ure, and other severe complications that seriously
endanger the life of the patients. Misdiagnosis and

delayed treatment are likely to occur because it is some-
times difficult to differentiate increased body weight and
stretchmarks during pregnancy from the symptoms of
CS, which poses a huge threat to the life of both mother
and fetus2,3, and therefore should arouse high vigilance
in clinical practice. In this article, we report two high-
risk pregnant women complicated with CS who were
admitted and treated in our hospital during the past four
years.
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CASE REPORT

Case 1

A 26-year–old woman underwent emergency Cesarean sec-
tion at gestational age of 30weeks in a local hospital on 08–
25-2016 because of heart failure (cardiac function grade III)
and pulmonary infection with hypoxemia (SpO2 80% under
mask oxygen inhalation), and later was transferred to our
hospital because of uncontrolled hypertension (maximum
BP 170/100 mmHg). Postpartum emergency CT revealed the
existence of a tumor in the left adrenal gland with the maxi-
mum diameter of 3.2 cm (Figure 1A). As a serum cortisol test
revealed disappearance of circadian rhythm, the diagnosis of
CS was suspected. On 11–10-2016 (2.6months postpartum),
the patient underwent retroperitoneal laparoscopic adrenec-
tomy (RLA) to have the left adrenal tumor removed success-
fully. The operation lasted 40minutes. Postoperative
pathology confirmed the diagnosis of adrenocortical ade-
noma. After 3-day postoperative observation, the patient was
discharged from the hospital, when the serum cortisol con-
centration at 8:00 am decreased from preoperative 25.5 mg/
dL to 11.1 mg/dL (reference range: 6.7–22.6 mg/dL); 24-hour
urinary-free cortisol (UFC) decreased from preoperative
1110.7 mg/24 h to 48.0 mg/24 hour (reference range: 21–111
mg/24 hour); and serum adrenocorticotropic hormone
(ACTH) increased from preoperative 4.6pg/mL to 34.5pg/
mL (reference range: 7–65pg/mL). Cortisone acetate partial
replacement therapy was initiated postoperatively. The dose
of the hormone was tapered gradually on the outpatient basis
and withdrawn completely 1 year after treatment. After adre-
nectomy, BP was improved significantly and kept stable
around 125/80 mmHg. In addition, the Apgar score of the
baby at birth was 8-9-9, weighing 3 400 g. After 1-month hos-
pital observation, the baby was discharged from the hospital
and thereafter followed up for 3 years, showing good devel-
opment and normal intelligence.

Case 2

A 27-year-old woman was transferred to our hospital on 04–
25-2019 at the gestational age of 29weeks for emergency
Cesarean section because of preeclampsia, cardiac dysfunc-
tion (grade III), hypamnion, fetal growth retardation, and hy-
pokalemia (2.8mmol/L). Prepartal emergency ultrasound
suggested a lesion in the right adrenal gland with the maxi-
mum diameter of 3.5 cm (Figure 1B). As a serum cortisol test
revealed disappearance of circadian rhythm, the diagnosis of
CS was considered. On 06–10-2019 (1.5months postpartum),
the patient underwent RLA to have the tumor in the right ad-
renal gland removed successfully. The operation lasted

50minutes. Postoperative pathology confirmed the diagnosis
of adrenocortical adenoma (Figure 1C,D). After 3 days post-
operative observation, the patient was discharged from the
hospital, when the serum cortisol concentration at 8:00 am
decreased from preoperative 35.3 mg/dL to 18.4mg/dL (refer-
ence range: 6.7–22.6 mg/dL); 24-hour UFC superlinearly
decreased to 69.2 mg/24 hour (reference range: 21–111 mg/
24 hour); and serum ACTH increased from preoperative
2.3pg/mL to 5.3pg/mL (reference range: 7–65pg/mL).
Cortisone acetate replacement therapy was initiated postop-
eratively, and the oral hormone was withdrawn completely
in 1 year. Postoperative BP was improved significantly and
stabilized around 130/90 mmHg. Apgar score of the baby at
birth was 5-6-6, weighing 990 g, which increased to 2000 g
after 2 months hospital observation and the baby finally sur-
vived, with good development and normal intelligence dur-
ing the 1-year follow-up period.

DISCUSSION

Risks of Pregnancy Complicated by CS

There is a very low occurrence of pregnancy complicated
by CS, and only about 300 cases have been reported
worldwide in the literature3,4. About 85% of women with
CS had ovulatory dysfunction, leading to infertility
because of feedback inhibition of the hypothalamus-pitui-
tary-ovary axis due to secretion of large amounts of corti-
sol hormone5. Misdiagnosis and delayed treatment are
likely to occur because increased body weight and
stretchmarks during pregnancy are quite similar to the
clinical symptoms of CS. It was, respectively, in gesta-
tional age of 30 and 29weeks that the two patients in our
series were found to have CS caused by adrenal tumors,
and both patients were transferred from two lower-level
district hospitals to our institution as emergency cases,
probably because district hospitals had limited ability to
deal with such conditions. Pregnancy with CS would
undoubtedly increase the occurrence of adverse events in
both the pregnant woman and the baby. Caimari et al4

summarized 263 cases of pregnancy-complicated CS
reported between 1952 and 2015, and found that the
occurrence of hypertension, eclampsia, and diabetes was
41%, 26%, and 37%, respectively. In addition, the occur-
rence of premature birth was 43%, the fetal death rate was
24%, and the fetal growth retardation rate was 21%. For
these reasons, particular attention should be paid to preg-
nancy-complicated CS by giving a comprehensive consid-
eration to concrete conditions of both the mother and
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baby and implementing the clinical diagnosis and treat-
ment through multidisciplinary team cooperation.

Diagnosis of Pregnancy Complicated by CS

Some clinical manifestations of CS during pregnancy are
quite similar to those of normal pregnancy, such as obe-
sity, stretchmarks, lower extremity edema, and abnor-
mal glucose tolerance, which are likely to be confused
with pregnancy-induced hypertension or diabetes. The
diagnosis of CS should be considered when the triad of
hypertension, skin ecchymosis, and muscular atrophy
appears4,6. In our opinion, “buffalo hump”, dorsal fat
pad, is the most remarkable sign that can be differenti-
ate CS from normal pregnancy because it cannot appear
in average pregnant women. In our two cases, buffalo
hump was seen as an important sign of CS. Considering
the potential harm of CT radiation to the fetus, ultraso-
nography is the preferred location examination7, and it
can be performed at any stage of pregnancy. We recom-
mend bilateral adrenal ultrasonography as a routine ex-
amination during pregnancy. Magnetic resonance (MR)
is an alternative imaging examination for the diagnosis
of pituitary adenoma and space-occupying lesions in

the adrenal gland. It is reported that MR is potentially
teratogenic to the fetus in the early pregnancy stage
before 12weeks of gestation and therefore should be
used discreetly, considered safe after 32weeks of gesta-
tion, and should weight the benefit and risk during the
other pregnancy stages and be selected with caution af-
ter full communication between the doctor and the
patient8. In our two patients, we used ultrasonography
for antenatal examination and CT only for postpartum
location examination.

As for endocrine evaluation, pregnant women with CS
show disappearance of the plasma cortisol circadian
rhythm, however, the plasma cortisol circadian rhythm
remains there in normal pregnant women. During preg-
nancy, the placenta secretes ACTH and therefore the serum
ACTH level will be elevated, whereas it is decreased in preg-
nant women with CS8,9. 24-hour UFC will also be elevated
probably due to ACTH secreted by the placenta. However,
24-hour UFC usually does not exceed 3-fold of the upper
limit of the normal range during the middle and late preg-
nancy stages; in case it exceeds 3-fold of the upper limit, CS
should be suspected8. Large- and small-dose dexametha-
sone inhibition tests can be used to confirm the diagnosis,

Figure 1. (A) Enhanced computed tomography (CT) scan demonstrated a mass (arrow) in the left adrenal gland with maximum diam-
eter of 3.2 cm in a 26-year–old woman (case 1). (B) Enhanced CT scan demonstrated a mass (arrow) in the right adrenal gland with
maximum diameter of 3.5 cm in a 27-year–old woman (case 2). (C) Hematoxylin and eosin staining (�100). (D)
Immunohistochemical examination (�100) indicated Melan-A(1).
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but there are controversies over the time selection of the
test10. Given the potential adverse effects on the fetus, we
do not recommend the use of the test before birth; if the
general condition of the patient permits and upon informed
consent from the patient, it can be considered after birth.
We did not do this test in our two patients due to the consid-
eration of the negative impact of the hormone on heart fail-
ure and possible unexpected events during the period of
antiheart failure therapy.

Timing of Operation and Preoperative Preparation
for Adrenal Tumor Resection

Timing of the operation for Cushing syndrome-related ad-
renal tumor depends on the comprehensive analysis of
the specific situation during pregnancy and individualized
conditions of both the mother and fetus. According to Wu
et al11, the operation can be considered during the early
pregnant stage, before 12weeks of gestation after preg-
nancy termination, performed during pregnancy in the
middle pregnant stage between 12 and 28weeks of gesta-
tion, and after delivery during the late pregnant stage after
28weeks of gestation.

For pregnant women with CS in the late pregnant stage,
positive measures should be taken during the period from
the date of delivery to the date of operation to improve
functions of the systemic organs and stabilize the internal
environment.

1. Adjustment of the cardiac function: the heart func-
tion would decrease or even heart failure would
occur in severe cases due to long-term hyperten-
sion, water-sodium retention, and their exacerba-
tion during pregnancy. The two patients in our
series had presented symptoms of left heart failure
such as inability to lie flat, and therefore we closely
monitored the parameters of echocardiography,
myocardial zymograms, and brain natriuretic pep-
tide before adrenal surgery.

2. Adjustment of the pulmonary function: CS can be
associated with pneumonia and pleural effusion,
and therefore anti-infection therapy should be
arranged positively postpartum to improve the pul-
monary function.

3. Control of hypertension: combined use of different
types of antihypertensive drugs is advocated to
control BP below the target BP of 160/100 mmHg.

4. Adjustment of electrolytes: patients with CS are of-
ten associated with hypokalemia. In addition to
potassium supplements, an appropriate amount of
spironolactone can also be used, knowing that it

cannot only control blood potassium but water-so-
dium retention due to its diuretic effect. The target
blood potassium level should be controlled above
3.0mmol/L.

Sakota et al2 reported a case of CS in a 35-year–old high-
risk pregnant woman, who underwent emergency
Cesarean section at the gestational age of 3513weeks
because of congestive heart failure and hypoxemia. The
patient was transferred to the intensive care unit (ICU) to
have heart function and electrolyte disturbance cor-
rected after delivery, and underwent RLA 32 days post-
partum. Both blood and urine cortisol levels quickly
returned to normal ranges after surgery. The two
patients in our series underwent RLA 2.6 and 1.5months
postpartum, respectively.

RLA via the posterior approach is the preferred choice for
removing the adrenal tumor, because it can avoid interfer-
ence of the abdominal organs and help recover gastroin-
testinal function and ambulation quickly. We used
posterior RLA in both patients and successfully completed
the operation within 1 hour. As we found during the oper-
ation, there is much adipose tissue and abundant tumor
nourishing vessels, and therefore a casual touch may
cause bleeding. For this reason, we suggest that the pro-
cedure should be performed according to the “three-
layer” theory via the posterior approach as described by
Zhang et al12 in that it can help find the tumor and have it
resected quickly and accurately. In our center, RLA was
performed by using 3 ports lateral retroperitoneal
approach. The first dissection plane was between the
perirenal fat and anterior renal fascia located at the super-
omedial side of the kidney, and when entering this plane,
the adrenal gland could be identified on the whole. The
following dissections proceeded in the second plane
between the posterior renal fascia and the lateral aspect
of perirenal fat. Then, the third plane was located on the
parenchymal surface of the upper renal pole. The adrenal
central vein was dealt with at the final stage.

Hormone Replacement Therapy after Adrenectomy

Glucocorticoid partial replacement therapy is necessary after
adrenectomy to avoid the occurrence of adrenal crisis.
Compared with ordinary CS, there is no evidence-based con-
sent guideline on the dosage and duration of hormone sup-
plementation after adrenectomy13. According to our
experience and practice, the hormone dosage can depend
on the plasma cortisol concentration at 8:00 am and 24-hour
UFC on day 1 postoperation. Generally speaking, we advo-
cate intravenous dripping of 150–200mg of hydrocortisone
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on day 1 postoperation and 50–75mg of hydrocortisone on
day 2 postoperation, and oral administration of 37.5mg of
cortisone acetate hydrocortisone from day 3 for 1 month
maintenance treatment, and then the oral dose should be
adjusted according to the plasma cortisol concentration at
8:00 am and 24-hour UFC thereafter. The dose-tapering am-
plitude should be smaller and slower as compared with that
in ordinary CS cases, and complete withdrawal may need a
year or so. In our two cases, hormone therapy was discontin-
ued completely in 1 year.

In summary, the occurrence of pregnancy complicated by
CS is relatively low and therefore misdiagnosis is likely to
occur, which may seriously endanger the health of both
mother and baby. Clinically, it is manifested as the “triad”
of hypertension, skin ecchymosis, and muscular atrophy,
and “buffalo hump” is one of the most remarkable signs
for differentiation diagnosis. B-type ultrasonography,
MRI, and CT can be used as an auxiliary means of location
diagnosis, and disappearance of the plasma cortisol circa-
dian rhythm and abnormal elevation of 24-hour UFC (>3-
fold of the upper limit of the normal range) can be used
for qualitative diagnosis. Surgical treatment of adrenal
tumors in pregnant women with CS should depend on
specific conditions of the mother and the fetus. Posterior
RLA is the surgical treatment of choice. Multidisciplinary
coordination and cooperation is the guarantee of success-
ful treatment. As there are not many cases reported in the
literature, the pathogenesis, diagnosis, and treatment of
the disease require further exploration.
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