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Abstract: Cushing’s syndrome (CS) rarely occurs during pregnancy. The primary aim of this article is to
propose a therapeutic approach to CS in pregnancy. Here, we present two cases of CS in pregnancy and a
literature review. This article proposes the early diagnostic points, especially the clinical approach to this
medical condition, mainly for pregnant women without a previous diagnosis of CS. More importantly,
we present therapeutic strategies for CS during pregnancy, especially glucocorticoid replacement for
perioperative, postoperative, and perinatal periods in pregnant women with CS in order to minimize
complications for both mother and fetus. At the same time, we also assess the anxiety status of patients. This

article summarizes the approach to CS in pregnancy, not only with a physiological assessment but with a

psychological assessment as well.
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Introduction

Cushing’s syndrome (CS) is also known as hypercortisolism,
and can interfere with the development of normal follicles,
inhibit ovulation, and lead to infertility (1,2). Hunt and
McConahy first reported cases of CS found during
pregnancy in 1953 (3). Therefore, there are very few
reported cases of pregnancy with CS. To date, several studies
(2,4-7) have shown untreated CS to be associated with
major maternal complications and adverse fetal outcomes,
including diabetes, hypertension, heart failure, and pre-
eclampsia, along with premature delivery, spontaneous
abortion, stillbirth, perinatal death, and intrauterine
growth retardation; given these complications, we need
our clinicians, especially endocrinologists, obstetricians
and, gynecologists, to be vigilant. Furthermore, because
the clinical features of pregnancy with CS and pregnancy
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without CS greatly overlap, the challenge and difficulty
of diagnosis are significant. In recent years, most of the
literature on pregnancy with CS has only reported the
principles of diagnosis and treatment of the disease; there
have been few detailed early diagnostic ideas and assessment
of psychological states and management strategies for
pregnancy combined with CS, especially in the literature on
perioperative, postoperative, and perinatal glucocorticoid
replacement programs. Therefore, this article summarizes
the diagnosis and treatment of two patients with pregnancy
complicated with CS who were recently admitted to our
hospital. It also provides a literature review and proposes
a clinical response to pregnancy and CS and to the
glucocorticoid replacement program in different stages
of perioperative, postoperative, and perinatal periods.
Moreover, we provide some suggestions for screening
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Table 1 General and biochemical examination of abnormal items

Lin et al. Cushing syndrome in pregnancy

Items WBC (10°4)  Ne (%) ALB (/L) (m;gl/l_) (rfr':gi) (mHm[c):I_/L) (mlr_nDolI/L) (mnlfl(;l/L)
Reference 3.5-9.5 40.0-75.0 40-55 1.7 <5.2 1.00-1.70 1.30-3.60  3.5-5.3
Case 1 12.7 80.9 33 2.35 6.03 1.71 3.96 3.2
Case 2 7.2 82.2 40 1.23 6.32 3.19 3.37 3.2

WBC, leukocyte; NE, neutrophil ratio; ALB, serum albumin; TG, triglyceride; CHOL, total cholesterol; HDL, high-density lipoprotein; LDL,

low-density lipoprotein; K*, serum potassium.

pregnant women who may have CS and recommend doctors
pay attention to the psychological states of the patients.

Methods

We present two cases of CS in pregnancy and a literature
review and propose the approach to the CS in pregnancy.

Case 1

Medical history

A 32-year-old female patient complained of “20°* weeks of
amenorrhea and high blood pressure for 1 month”. Twenty"
weeks before admission, due to infertility, the patient had
an in vitro test tube embryo transfer and was successfully
impregnated. One month prior to admission, at 16" weeks
of pregnancy, the patient’s blood pressure was as high as
183/99 mmHg. In the same month, the skin of the outer
thigh and lower abdomen was found to have purple streaks,
and the patient experienced increased facial and back pain,
accompanied by swelling of the lower extremities, as well
as fatigue and weakness. She considered the symptoms to
be “discomfort during pregnancy” and did not see a doctor.
Two weeks before admission to our hospital (18" weeks
of pregnancy) she had double lower extremity edema, a
blood pressure of 156/92 mmHg, and her blood electrolytes
were “potassium 3.01 mmol/L”. Due to this and repeated
recommendations of her local hospital, she was admitted to
our hospital. During pregnancy, her weight increased by 7 kg.
She denied any history of previous glucocorticoid use. Her
menstrual history was as follows: years since menarche, 12;
cycle, 5-6/28-35 days; last menstruation, May 23, 2017. Her
personal history and family history were not remarkable.

Upon physical examination

The patient had a body temperature of 36.5 °C, a pulse of 98
beats/min, a respiration rate of 19 beats/min, a blood pressure
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of 159/113 mmHg, a height of 158 cm, a weight of 63 kg, a
waist circumference of 102.0 ¢cm, and a body mass index (BMI)
of 25.24 kg/m’. She had a full-moon face and a buffalo hump.
Her skin was thin, her limbs (the armpits and the outer
thighs) and her lower abdomen were covered with scattered
purple lines, and her forehead and the back of her neck were
thickened with visible acne and thickening of the fat on both
sides of the neck. There were no abnormalities found in the
heart, lung, or in any abdominal examination. The patient
had two toes with gray toenails and mild depression of both
lower limbs. The patient scored 9 points on the Hamilton
anxiety scale (>29 points severe anxiety; >21 points obvious
anxiety; >14 points must have anxiety; >7 points may have
anxiety; <7 points no anxiety symptoms), 7 points on the
Hamilton depression scale (>30 points major depression; >20
points moderate depression; >17 points mild depression), and
7 points on the Ferriman and Gallwey hirsutism scale.

Laboratory inspection

(I) Routine laboratory inspection (7izble 1); (II) an oral glucose
tolerance test (Zable 2); (III) thyroid hormone tests (Table 3);
(IV) endocrine hormone tests (Tiable 4) were conducted; (V)
adrenocorticotropic hormone (ACTH), cortisol (COR), and
24-hour urinary free cortisol (UFC) were determined (Zable 5).

Imaging examination findings

Full abdomen color ultrasound revealed a single intrauterine
pregnancy with a viable embryo with no obvious
abnormalities. Adrenal gland magnetic resonance scan
(Figure I): (I) the left adrenal gland had lateral fat lesions
and an adenoma (size approximately 2.8 cm x 3.5 cm); (I) a
liver scan revealed a very heterogeneous fatty liver.

Case 2

Medical history
The 23-year-old patient was observed with “16™* weeks
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Table 2 Oral glucose tolerance test

ltems Fasting 30 min 60 min 120 min 180 min
Case 1
Blood sugar (mmol/L) 5.52 12.13 13.29 15.00 10.11
Insulin (mU/L) 29.56 144.30 135.90 335.70 327.10
C peptide (ug /L) 6.21 13.38 16.5 26.65 28.27
Case 2
Blood sugar (mmol/L) 4.66 11.92 12.76 8.72 3.41
Insulin (mU/L) 9.75 133.1 158.90 172.30 15.68
C peptide (ug /L) 2.72 15.33 19.04 22.53 7.36

Table 3 Thyroid function

ltems STSH (mIU/L) FT, (pmol/L) FT, (omol/L) r T3 (nmol/L) TPOAb (IU/mL) TGAb (IU/mL)
Reference 0.27-4.20 3.10-6.80 12.00-22.00 0.31-1.01 0.00-34.00 0.10-115.00
Case 1 0.39 2.86 8.98 0.58 15.24 16.56
Case 2 0.01 2.96 13.10 - 16.37 11.20

sTSH, hypersensitive thyroid stimulating hormone; FTj, free triiodothyronine; FT,, free thyroxine; rT3, anti-triiodothyronine; TPOADb, thyroid
peroxidase antibody; TGADb, thyroglobulin antibody.

Table 4 Sex hormones, growth hormone, dehydroepiandrosterone and its sulfates with methoxy norepinephrine and methoxy adrenaline

ltems LH (U/L) FSH (IU/L) E,(pg/mL) T (nmol/L) PRL (ng/mL) GH (ng/mL) DHEAs (ug/dL) NMN (nmol/L) MN (nmol/L)
Reference 1.20-12.86 1.79-5.12  49-291 0.35-3.12 3.34-26.72 0.004-1.406 23-266 <0.90 <0.50
Case 1 0.43 0.19 4073 1.90 21.80 1.04 91.20 0.60 <0.08
Case 2 1.08 0.22 3850 3.74 29.67 1.29 57.80 0.18 <0.08

LH, luteinizing hormone; FSH, follicle stimulating hormone; E2, estradiol; T, testosterone; PRL, prolactin; DHEAs, dehydroepiandrosterone
and its sulfate; NMN, methoxy norepinephrine; MN, methoxy adrenergic.

Table 5 Cortisol-related indicators

ltems COR-8AM (nmol/L) COR-4PM (nmol/L) COR-11PM (nmol/L) ACTH (pg/mL) 24 h-UFC (nmol/L)
Reference 240.00-680.00 <276 - 7.20-63.60 58-395
Case 1
First 684.00 650.13 694.44 1.07 1,517.63
Second - - - <1.00 2,200.00
Case 2
First 877.00 774.24 745.58 1.40 1,750.00
Second 882.14 800.00 777.66 1.15 1,734.00

COR, cortisol; ACTH, adrenocorticotropic hormone; 24-h-UFC, 24-hour urinary free cortis.
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Figure 1 Case 1 adrenal gland MRI. It shows a left adrenal mass (2.8 cm x 3.5 cm). MRI, magnetic resonance imaging.

Figure 2 Case 2 adrenal gland MRI. It shows a left adrenal mass (3.0 cm x 3.5 cm). MRI, magnetic resonance imaging.

of amenorrhea, progressive increase in body weight for
12 weeks, and edema for 1 month”. Pregnancy was found
16" weeks before admission. During the first semester of
pregnancy, she had progressive weight gain, a rounded and
reddened face, increased hemorrhoids, and increased facial,
torso hair, and neck hair. She often felt fatigued and weakness.
After her initial admission, she was treated in our hospital.
Since becoming pregnant, her weight increased by 10 kg. She
denied a history of previous glucocorticoid use. Her menstrual
history included the following: years since menarche, 12;
cycle, 5/28 days; last menstrual period, October 14, 2017. Her
personal history and family history were not remarkable.

Upon physical examination

The patient’s body temperature was 36.5 °C, her pulse was
88 beats/min, her respiration was 20 beats/min, her blood
pressure was 140/70 mmHg, her height was 163 cm, her
weight was 55 kg, her waist circumference was 85.0 cm, and
her BMI was 20.7 kg/m’. She had a full-moon face with
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a more reddened appearance, a buffalo hump, thin skin,
and no purple lines anywhere on the body skin. Compared
with pre-pregnancy, the hair on the forehead and back of
the neck had increased, and multiple areas of acne were
visible. The fat on both sides of her neck was thickened.
There were no abnormalities in the heart, lung, or in any
abdominal examination. The patient had gray toenails on
two toes. Upon psychological examination, the patient
scored 15 points on the Hamilton anxiety scale, 7 points
on the Hamilton depression scale, and 6 points on the
Ferriman and Gallwey hirsutism scale.

Laboratory inspection
The same as discussed above (see Tubles 1-5).

Imaging examination findings

Total abdominal color ultrasound revealed that the left
adrenal was hypoechoic (3.1 cm x 3.0 cm), which indicated
a possible adenoma. The adrenal gland magnetic resonance
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scan (Figure 2) revealed that (I) the left adrenal area occupying
lesions may have been adenomas (size approximately 3.5 cm
x 3.0 cm) and revealed (II) intrauterine pregnancy.

Approach to Cushing’s syndrome in pregnancy
Background knowledge and epidemiological characteristics

A series of physiological changes occur in the parental
hypothalamic-pituitary-adrenal (HPA) axis during normal
pregnancy (8). (I) The placenta produces ACTH. The
placental-derived ACTH causes elevated maternal blood
ACTH levels but is still pulsed. (II) As the blood ACTH
increases and the maternal sensitivity to ACTH increases,
the total plasma, and free COR concentrations in the
mother increase. (III) The placenta produces corticotropin-
releasing hormone (CRH). (IV) Increased production of
estrogen-induced cortisol-binding globulin (CBG) during
pregnancy and elevated progesterone may have an effect on
antagonizing glucocorticoids. (V) During the pregnancy, the
setting point of the negative feedback mechanism regulating
ATCH secretion in the HPA axis changes. Based on the
physiological changes during pregnancy, the concentration
of serum and salivary COR in pregnant women increases,
and the concentration of UFC increases 2—3 times in middle
and late pregnancy, but the circadian rhythm of serum COR
in normal pregnant women can still be maintained.

Clinical features of pregnancy with CS

The clinical features of CS during pregnancy may overlap
with many non-CS normal pregnant women in terms of
many symptoms and signs (e.g., weight gain, fatigue, edema,
hypertension, hyperglycemia, etc.). Therefore, CS with
pregnancy is often not discovered until mid-pregnancy (2,9).
"This is because doctors and patients often attribute changes in
appearance to pregnancy rather than CS (2,6). Furthermore,
some of the symptoms of CS may also be attributed to
pregnancy complications (e.g., gestational diabetes, aura
eclampsia, etc.). Thus, leading to a delay in the diagnosis
of CS with pregnancy (1,4,9). The incidence of ACTH-
independent CS is increased in pregnant women compared
with nonpregnant CS populations. One study included
approximately 140 cases of reported pregnancy combined with
CS, with 60% being ACTH-independent CS (48% adenoma,
10% cancer) (2,6,9,10). In nonpregnant women with CS,
the incidence of adrenal adenomas is only approximately
15% (2). It has been reported in the literature (11-13) that the
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mechanism of elevated adrenal adenoma in pregnancy with
CS may be due to a variety of hormone receptors, especially
ectopic expression of luteinizing hormone (LH)/chorionic
gonadotropin receptor in the adrenal cortex and estrogen-
dependent nodular adrenal hyperplasia.

The pregnancy diagnosis of CS

Qualitative diagnosis

First, it is necessary to exclude the history of use of
exogenous glucocorticoids. Second, the diagnosis should be
based on the pathophysiological characteristics of HPA axis
changes during pregnancy, combined with clinical features
and 24-hour UFC.

We recommend that clinicians be alert to the following
signs indicating the possibility of CS before and/or during
pregnancy: (I) physical symptoms such as full moon
face, thin skin, and large purple striae; (II) no history of
hypertension and diabetes before pregnancy, but symptoms
such as hypertension and hyperglycemia appearing before
20 weeks of gestation; (III) significant increases in hair
and acne, especially hair and acne that develops rapidly
or prematurely (before 12 weeks of gestation); (IV)
hypokalemia; (V) premature excessive weight gain in early
pregnancy and/or at the beginning of the second trimester,
especially if inconsistent with the number of weeks of
pregnancy.

For patients with infertility or irregular menstruation
before pregnancy, when the 1-5 symptoms and signs
above occur during pregnancy, it is necessary for the
endocrinologist to attribute greater importance to these
symptoms when considering a diagnosis.

When UFC exceeds 3 times the nonpregnant upper
limit of normal (>2 UFC) and the blood circadian rhythm
disappears, the patient should be considered to have CS
in pregnancy. In addition, due to changes in the HPA
axis during pregnancy, the inhibition rate of the low-dose
dexamethasone suppression test commonly used in the
diagnosis of CS in nonpregnant populations is reduced, and
the risk of false-positive results is greatly increased (14).
Therefore, we do not recommend this check for pregnant
patients with suspected CS.

Positioning diagnosis

Once the diagnosis of CS is clear, it is feasible to
measure blood ACTH (>2 times, confirmed in the
other day). When blood ACTH is repeatedly measured
<10 pg/mL (<2.2 pmol/L) (15), suggesting non-
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ACTH-dependent CS, then an adrenal ultrasound
can be performed. If the adrenal ultrasound results
are negative, adrenal gland MRI can be performed.
When blood ACTH is >20 pg/mL (>4.4 pmol/L) (15),
it suggests ACTH-dependent CS, and it is acceptable to
perform pituitary MRI. Because of the potential adverse
effects of fetal MRI in early pregnancy, pituitary MRI can
be performed in the middle and late stages of pregnancy, but
sputum contrast agents cannot be used during pregnancy.
However, since the CRH secreted by the placenta is not
inhibited by hypercortisolemia, the blood ACTH may not
be inhibited in pregnant CS patients with adrenal diseases.
Therefore, when blood ACTH is between 10 and 20 pg/mL
(2.2 to 4.4 pmol/L), further examination may be essential.
Only if a pheochromocytoma can be excluded, the
high-dose (8 mg) dexamethasone inhibition test can be
considered to identify CS and Cushing’s disease (CD). In
general, high-dose dexamethasone has no inhibitory effect
on non-ACTH-dependent CS patients, but it inhibits
serum COR in patients with CD (2,16,17). However, as
a consequence of the physiological changes of the HPA
axis during pregnancy, blood COR cannot be completely
inhibited in some patients with CD (2), so this test may not
be able to identify all patients with CS. It has been reported
in the literature that the CRH stimulation test and inferior
petrosal sinus sampling (IPSS) have been performed in a
small number of pregnant patients (2). Although the above
two tests may be helpful in the diagnosis of women with
suspected CD with high ACTH levels, there is currently
insufficient evidence to show that the above tests are safe
and reliable in pregnant people.

Treatment strategies for pregnancy with CS

Pregnancy with CS is a high-risk pregnancy group, and
these high-risk pregnant women and fetuses should
be monitored and followed up by a multidisciplinary
medical team comprising clinicians from obstetrics and
gynecology, endocrinology, anesthesiology, and urology.
Current research reports that active treatment of CS
during pregnancy can significantly reduce the incidence of
premature birth and abortion, increasing live birth rates
(2,18,19). However, there are also reports in the literature
suggesting that even successful surgery may not delay or
change the adverse pregnancy outcomes of eclampsia and
preterm birth (20,21). These exceptions may be due to the
diagnostic confusion of pregnancy with CS, which usually
results in treatment in the third trimester of pregnancy. On
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the other hand, it may be due to excessive glucocorticoid
replacement during perioperative, postoperative, and
perinatal periods. Therefore, this paper elaborates upon
the glucocorticoid replacement strategies in different stages
of a perioperative, postoperative, and perinatal period of
pregnancy in women with CS.

Surgical treatment

The relevant surgical methods mainly include unilateral
or bilateral adrenalectomy and transsphenoidal (TSS)
pituitary adenoma resection. Adrenal tumor resection in
patients with adrenal tumors is beneficial (19,22,23), and
the progeny live birth rate of patients with pregnancy
after surgery is approximately 87% (2,9,19,24). The
main surgical methods are open surgery and laparoscopic
adrenalectomy (25). In nonpregnant patients suspected
of having adrenal adenomas, laparoscopic methods have
become the primary treatment option (26). In fact, even
in late pregnancy, various laparoscopic procedures have
been widely and safely applied during pregnancy (27),
and laparoscopic surgery has proven to be safe (27).
Therefore, for most patients with CS (an adrenal tumor), we
recommend laparoscopic adrenalectomy at the beginning
of the second trimester (16-21 weeks) (25). In addition, in a
retrospective study of 40 patients with CD, approximately
20% underwent T'SS surgery (28), while the remaining
patients received medication and/or adrenalectomy; one
of the patients with unexplained CS during pregnancy was
treated with pituitary radiation (2,9).

Medical treatment

The literature reports that (10,29) metyrapone is suitable
for primary drug therapy in patients with pregnancy and CS
who are unable to undergo surgery or who are ready to give
birth and in whom metyrapone is well-tolerated. However,
the drug may cause hypertension to worsen and progress
into pre-eclampsia, which limits the drug’s use (30,31). In
addition, metyrapone can be excreted in breast milk, so
it should be used carefully during breastfeeding (30,31).
In addition to metyrapone, ketoconazole was successfully
used in three patients with pregnancy and CS (32-34),
but the drug is FDA category C, so it is only used for
patients who require urgent medical treatment but cannot
tolerate metyrapone. Another drug, estradiol, is infused
intravenously and is often used for anesthesia induction.
The subhypnotic dose of the drug can rapidly reduce steroid
production within 12-24 hours, and it is the only treatment
for critically ill patients with severe hypercortisolism who
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are not undergoing immediate surgery and cannot take oral
medications (35). This drug is also useful for CS with acute
refractory symptoms such as respiratory failure or severe
mental illness. Further, it can be an effective bridge for other
drugs or surgical treatments (35). Unfortunately, there is
currently no literature reporting on the use of estradiol in
patients with pregnancy and CS.

Perioperative management of pregnancy with CS

Initial postoperative remission (35)

There are currently no specific data for the pregnant
population, and our knowledge is mainly based on data
on postoperative remission in nonpregnant populations.
Serum, blood pressure, and blood glucose levels should
be monitored during and after surgery. Seven days after
TSS selective tumor resection, blood COR (before
administration) should be <138 nmol/L (5§ pg/dL) or urine
UFC should be <28-56 nmol/L (10-20 pg/dL); when
unilateral adrenalectomy has been performed, if blood
COR is <50 nmol/L (1.8 pg/dL) in the morning, then CS
can be considered alleviated . Postoperative care should be
taken to assess symptoms of glucocorticoid withdrawal in
patients, including anorexia, nausea, weight loss, and other
nonspecific manifestations, such as fatigue, myalgia, joint
pain, and skin desquamation. The recovery from symptoms
can take approximately 1 year or longer. The recovery time
of the HPA axis ranges from 6 to 12 months after ACTH-

dependent CS and 18 months after unilateral adrenalectomy.

Replacement of glucocorticoids after surgery

The goal of glucocorticoid therapy after surgery is to
achieve a physiological dose of glucocorticoid replacement
to improve the prognosis of the mother and the fetus. In the
second trimester and the third trimester, careful monitoring
and titration are needed to avoid excessive corticosteroid
replacement. Hydrocortisone is the first choice for chronic
replacement therapy during pregnancy (36-38).

On the day of surgery, glucocorticoids [50 to 100 mg
hydrocortisone, intravenous (IV) injection] can be used every
8 hours during and after surgery. In the next 2 days (first and
the second day after surgery), the dose of hydrocortisone is
gradually reduced to 50 mg every 8 hours, after which the
IV dose can be reduced to 25 mg every 8 hours (36-38).
This dose has provided coverage of glucocorticoids and
mineralocorticoids. On the third postoperative day,
most patients are able to take oral replacement doses
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of hydrocortisone. There is currently no consensus on
whether a superphysiological replacement dose (twice the
normal dose) should be given for several weeks to alleviate
withdrawal symptoms (weakness, anorexia, muscle, and joint
pain) (36-38).

The daily physiological production of COR is
approximately 5-6 mg/m’ per body surface area (39).
Postoperative oral glucocorticoid replacement therapy is
given as hydrocortisone (38,40) 12-15 mg/m’ per body
surface area or as a dose of 15-25 mg, usually 2 to 3
times a day, with 50-66% of the daily dose given in the
morning when awakening. If given twice a day, the second
dose is usually given 6-8 hours after the morning dosing
(e.g., 6 a.m. for 2/3 total replacement in the morning,
2 p.m. for 1/3 full-day replacement in the afternoon). If it is
administered 3 times a day (38,40), the second dose is given
4-6 hours after the morning dose, and the third dose is given
4-6 hours later. Until the patient’s early morning endogenous
COR levels and the response to exogenous ACTH return to
normal, patients should wear a medical wristband or carry
a warning card before the HPA shaft is restored, and they
should be instructed to increase the dose of hydrocortisone
during stress until the pituitary-adrenal axis is fully restored
(38,40). We tend to avoid using superphysiological dose
replacement therapy because it may extend the duration
of the symptoms of CS. However, taking into account the
specific physiological changes in pregnancy, the dose of
hydrocortisone in the third trimester can be increased by
approximately 20-40% (40).

Review of the diagnosis and treatment of the
two presented cases

Diagnosis

In the first two cases, the clinical diagnosis was possible due
to premature (before 20 weeks of gestation) hypertension,
excessive hair growth, hypokalemia, and excessive
weight gain in early and mid-pregnancy. After repeated
measurements, the 24-hour UFC increased more than
4 times the upper limit of normal, which, combined with
the disappearance of COR circadian rhythm, led to the
diagnosis of suspected pregnancy with hypercortisolism.
Further investigation determined that blood ACTH levels
were less than 10 pg/mL on average, which, combined with
the adrenal magnetic resonance imaging (MRI) results,
established the clinical diagnosis of pregnancy with non-

ACTH-dependent hypercortisolism.
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Figure 4 Case 2 histology results. (A) Subcapsular x4 times; (B) subcapsular x20 times.

Perioperative management

After the diagnosis was clear, and after consultations in
the related departments of obstetrics, anesthesiology, and
urology were completed, the two patients were treated
by experienced urologists in our hospital at 23" weeks of
pregnancy (case 1) and 20" weeks of pregnancy (case 2)
with “laparoscopic left adrenal adenoma resection”. Case
1 patient’s postoperative pathological findings (Figure 3)
were (left adrenal gland) adrenal adenoma, cell growth,
and incomplete capsule; case 2 patient’s postoperative
pathological finding (Figure 4) was (left adrenal gland)
adrenal adenoma. The entire perioperative and
postoperative glucocorticoid replacement regimen followed
the protocol described above.

Follow-up

The case 1 patient was further adjusted to hydrocortisone
40 mg at 6 a.m. and 20 mg at 2 p.m. taken orally, according
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to her symptoms, blood pressure, blood sodium, and blood
sugar status after 5 days of surgery. After that, the patient
was discharged to the local hospital for further treatment.
Because there was no oral hydrocortisone preparation, the
patient was changed to methylprednisolone 4 mg at 6 a.m.
and 2 mg at 2 p.m. taken orally. At 32* weeks of gestation,
because of the pre-eclampsia, conservative treatment
of obstetrics was not effective; the patient underwent
cesarean section and delivered a premature baby boy with
an Apgar score of 10 points after birth. The case 2 patient
experienced repeated fatigue and anorexia after surgery,
so hydrocortisone 40 mg bid (administered at 6 a.m. and
2 p.m.) was used as a COR replacement for 3 weeks (up to
4 weeks after surgery). Then, the patient began to suffer from
insomnia in the third week after surgery. Considering the
excessive dose of hormone replacement, the hydrocortisone
was gradually reduced to 20 mg (6 a.m. immediately after
waking and 10 mg at 2 p.m.), taken orally, to relieve her
symptoms. At 35" weeks of gestation, she delivered a baby
boy with an Apgar score of 10 points after birth.
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In general, the increased incidence of anxiety and/or
depression in pregnant women, combined with the effects
of high glucocorticoids, makes the incidence of anxiety
and depression in patients with pregnancy and CS higher.
Pregnant women’s anxiety, depression, and other adverse
emotional conditions are very harmful to pregnant women
and fetuses. In this paper, the two patients had different levels
of anxiety and/or depression as determined by the Hamilton
anxiety and depression scores. Therefore, we recommend
that comprehensive psychological intervention and
counseling be performed during perioperative, postoperative,
and perinatal periods in patients with pregnancy with CS.

Summary

Whether it is recognized early during pregnancy or later,
pregnancy with CS can interfere with early pregnancy
and affect maternal and fetal outcomes. Perioperative,
postoperative, and perinatal glucocorticoid replacement
in patients undergoing surgery also affects pregnancy
outcomes. Therefore, as clinicians, especially for
obstetricians and gynecologists along with endocrinologists
in primary hospitals, we need to raise awareness of this
rare disease and strive for early detection and diagnosis
and for timely and reasonable intervention, and we need
to pay attention to the comprehensive management of the
physiological and psychological aspects of perioperative,
postoperative, and perinatal periods. However, there is
currently limited experience in the diagnosis and treatment
of pregnancy with CS, and further follow-up of patients and
their offspring are needed.
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