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Abstract

Introduction: Few reports are available on Cushing’s Disease 
(CD) occurrence in pregnancy. We report two cases of pituitary 
macroadenoma with initial remission, who experienced unevent-
ful pregnancies in the setting of CD recurrence in the postpartum 
period.

Case presentation: The cases were two women in their 30s 
with irregular menses, weight gain, and other CD symptoms. The 
laboratory and imaging workups indicated the diagnosis of CD, 
and subsequently, the patients were treated with Endoscopic 
Transsphenoidal Surgery (ETSS). After one and four years of re-
mission, the patients became pregnant, and no signs or symp-
toms of CD were present in the meantime; 5-6 months after the 
delivery of healthy babies, the patients attended our clinic with 
complaints of weight gain and abnormal menstrual patterns. 
Findings from the workups confirmed CD recurrence. The pa-
tients underwent surgery and are now in the phase of remission. 

Conclusion: Overall, patients in remission seem to have a 
higher risk of CD recurrence in gestation and the postpartum pe-
riod. This may raise the hypothesis that hypothalamic-pituitary-
adrenal axis hyperactivity and hypercortisolism result in ACTH 
pituitary adenoma during pregnancy. Regarding negative results 
for estrogen receptors in the patients’ pathology, the association 
of hyperestrogenemia with hypercortisolism tends is questioned. 
Thus, the precise mechanism of CD recurrence in pregnancy is 
unknown, and further studies need to be performed. 
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Introduction

Cushing’s disease (CD) is a rare endocrinopathy mainly due 
to pituitary adenoma with an incidence rate of 1.2-6.2 cases per 
million that mostly affects women of reproductive ages [1]. CD 
incidence is reported to be less common during gestation, prob-
ably due to hypercortisolism and hyperandrogenism in which 
several etiologies such as hypothalamic-pituitary-gonadal axis 
impairment may be responsible [2]. Hypercortisolism during 
pregnancy may lead to different complications, including hyper-
tension, hyperglycemia, cardiovascular events, preeclampsia, 
and even death; hence, our knowledge in early diagnosis of CD 
in pregnancy should improve [3,4].

There are a handful of case reports regarding CD occurrence 
and recurrence [5,6]. Recent studies have focused on pregnan-
cy-associated Cushing’s disease (CD onset in pregnancy or post-
partum period) and assessing its relationship with pregnancy 
[3,7]. In case reports in the literature, almost all pregnancy-
associated CD patients had symptoms during gestation. We re-
port two patients with successful uncomplicated pregnancies 
diagnosed with CD recurrence in the year following childbirth.

Case presentations

First case

In 2016, a 30-year-old married woman was referred to Logh-
man Hakim hospital endocrinal outpatient clinic with com-
plaints of abnormal menstrual patterns and weight gain by 45 
kg in recent years. Clinical presentations of this patient were 
weakness, fatigue, hair loss, and blurred vision. The patient 
also had a history of infertility. Observed signs in physical exam 
included moon face appearance, plethoric face, acne, central 
weight gain, alopecia, hirsutism, striae, easily bruised skin, and 
proximal muscle weakness. The patient weighed 123 kg for 167 
cm resulting in a BMI of 44.1.

According to the differential diagnoses, requested labora-
tory tests were as follows (Table 1): Luteinizing Hormone (LH) 
and Follicle-Stimulating Hormone (FSH) serum level of 3 mIU/
ml (normal range: 5-20 IU/L), Thyroid-Stimulating Hormone 
(TSH) of 7 mU/L (reference range: 0.5-4.5 mU/L), T4 of 4.7 mcg/
dl (reference range: 4-12.5 mU/L), prolactin of 30 ng/mL (ref-
erence range: 2-29 ng/mL), Insulin-Like Growth Factor (IGF-1) 
of 131 ng/ml (reference range:105-300 mcg/ml), and serum 
cortisol base of 28 mcg/dl (reference: 6-23 mcg/dl). Also, an 
elevated urine-free cortisol (850 mcg/24hr; reference range: 
23-195 mcg/24 hr) was present in lab results. Adrenocorticotro-
phic Hormone (ACTH), cortisol after Overnight Dexamethasone 
Suppression Test (ODST) concentration and urine-free cortisol 
after High Dose Dexamethasone Suppression Test (HDST) were 
65 pg/ml (reference range: 5-37 pg/ml), 12 mcg/dl, and 120 
mcg/24 hr, respectively.

In the next step, high-resolution brain Magnetic Resonance 
Imaging (MRI) was performed. A 2 cm X 2.5 cm pituitary mac-
roadenoma with extension to the suprasellar area was report-
ed (Figure 1). The findings in laboratory values and imaging 
suggested the diagnosis of CD. Subsequently, the patient was 
treated with Endoscopic Transsphenoidal Surgery (ETSS). Histo-
pathologic findings revealed a 0.2 cm X 0.6 cm X 1 cm pituitary 

adenoma with increased mitosis, a positive Immunohistochem-
istry (IHC) staining of ACTH, and a negative IHC staining of GH, 
FSH, LH, and prolactin. There was also a positive PS3 and a ki67 
more than 7-8%. After the surgery, the patient entered the re-
mission phase with a 50 kg weight loss and started to have regu-
lar menses. Post-operation laboratory values are illustrated in 
Table 1.

Four years after surgery, the patient became pregnant. Dur-
ing pregnancy, neither clinical presentations related to CD nor 
any abnormalities in blood pressure and blood glucose test 
were detected in routine antenatal clinical visits by the Obstet-
rics and Gynecology (OB-GYN) specialist. Six months after the 
baby’s delivery, the patient attended our outpatient clinic due 
to menstrual irregularity and weight gain. Laboratory values at 
the time of attendance are shown in Table 1. In the new MRI 
images from the patient, a remnant mass (microadenoma) in 
the right side of Sella turcica suggestive of CD recurrence was 
reported. After completion of tests and imaging, the patient 
once again underwent surgery and is now in remission. Post-up 
laboratory studies of the patient are shown in Table 1. Histo-
pathological findings revealed a positive immunohistochemis-
try staining for ACTH, negative for P53 and Estrogen Receptor 
(ER), and Ki67 about 6%. (Figure 3).

Second case

A 69-yIn 2017, a 31-year-old multiparous woman presented 
to Loghman Hakim outpatient clinic of endocrinology due to 
abnormal menstrual cycles, weight gain, hirsutism, and a his-
tory of hypertension. In clinical examination, moon face appear-
ance, plethora, and central weight gain were detected. Mea-
sured anthropometric values in the clinic were weight, height, 
and BMI of 75 kg, 165 cm, and 27.54, respectively. Laboratory 
tests performed showed a serum level LH of 0.7 mIU/ml, FSH 
of 3 mIU/ml, TSH of 0.2 mU/L, T4 of 4.7 mcg/dl, prolactin of 12 
ng/mL, and IGF-1 of 200 ng/ml, cortisol base of 16 mcg/dl and a 
Urinary Free Cortisol (UFC) base of 476 mcg/24 h. Cortisol after 
ODST and UFC after HDST were 7 mcg/dl and 140 mcg/24 hr, 
and ACTH was 66 pg/ml. MRI imaging reported a macroadeno-
ma (1.1 X 1 cm mass) with extension to the left suprasellar area 
(Figure 2), confirming Cushing’s disease. Hence, the patient was 
treated with ETSS. Gross pathology showed a 0.6 X 0.5 X 0.2 
mass with ACTH immunoreactive cells in immunohistochemis-

Figure 1: Sagittal (A) and Coronal (B) images of pituitary MRI dis-
playing pituitary macroadenoma with suprasellar extension.
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try. Later after surgery, the patient’s symptoms, menstrual cy-
cles, and high blood pressure resolved, and her weight returned 
to normal range, decreasing by 16 kg. Post-up laboratory follow-
up is shown in Table 1.

After being in remission for a year, the patient got pregnant. 
During gestation, she did not come for follow-up visits to the 
endocrine clinic and only attended OB-GYN follow-ups. In the 
meantime, no symptoms or clinical findings indicating CD re-
currence were reported in the routine OB-GYN clinical visits by 
the specialist or the patient. Five months after delivery, the gy-
necologist referred the patient to the endocrinology clinic due 
to dysfunction in menstrual cycles and weight gain. Laboratory 
studies are illustrated in Table 1.

Imaging of MRI showed a 3 X 4 mm mass in the left side of 
Sella turcica in favor of CD recurrence. The patient underwent 
a second surgery and is now in remission. We performed IHC 
staining for ACTH and Estrogen Receptor (ER) on pathology 
samples of the patient, which showed to be positive for ACTH 
and negative for estrogen (Figure 3).

Discussion

Both of our cases primarily had CD secondary to ACTH-se-
creting macroadenoma, accounting for only 6% of CD cases [8]. 
The patients achieved remission and fertility restoration after 
transsphenoidal surgery and subsequently successful unevent-
ful pregnancies. Five to six months after delivery, CD recurrence 
was detected. It is noteworthy that in addition to suggested 
long-term surveillance for all patients with a history of previ-
ously treated CD [9], screening or surveillance prior to pregnan-
cy is particularly of high importance in female cases.

CD mostly affects women of reproductive age, and no defi-
nite reason has been described for this age and gender distribu-
tion. Although some studies have investigated CD occurrence, 
most have excluded CD in pregnant women due to its scarcity, 
thus missing pregnancy as a potential factor [10]. In our case 
report, as well as previously reported cases, the random asso-
ciation between pregnancy and CD occurrence is under ques-

Figure 3: Histopathological and Immunohistochemical staining in 
case 1 (A) and case 2 (B) are shown; Patchy immunoreactivity for 
ACTH (A2 and B2) and negative staining for ER (A3 and B3).

Table 1: Laboratory values of cases 1 and 2.

Figure 2: Sagittal (A) and Coronal (B) images of pituitary MRI dis-
playing pituitary macroadenoma in left Sellar area.

First case Second case

First presentation Post-up Recurrence After 2nd surgery First presentation Post-up Recurrence After 2nd surgery

LH
(mIU/ml) 3 0.7 3

FSH
(mIU/ml) 3 3 5

TSH
(mU/L) 7 2.8 0.9 0.2 0.8 0.9 0.8

T4
(mcg/dl) 4.7 6.8 7.3 4.7 8 6.7 5.8

IGF-1
(ng/ml) 131 200

ACTH
(pg/ml) 65 23 85 7 66 20 67 15

Prolactin
(ng/mL) 30 12 12 46*

UFC base
(mcg/24hr) 850 38 629 40 476 45 266 & 360 25

UFC after HDST
(mcg/ml) 120 140

Cortisol base
(mcg/24hr) 28 3.6 23.8 0.8 16 12 21 9

Cortisol after ODST
(mcg/ml) 12 1.2 27 0.5 7 0.9 17 1.1

*By the time of admission patient was in lactation period, and a high level of prolactin is secondary to lactation
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tion. There may be several reasons why pregnancy-associated 
CD was not reported in the past. Firstly, in most studies, preg-
nant patients were excluded as confounders. Secondly, due to 
physiology in pregnancy (HPA axis activation) and its after ef-
fect, recognition and diagnosis of CD by the patient and the 
caregiver are problematic, and misdiagnosis or late diagnosis 
are probable. 

There are three scenarios and roles for pregnancy in CD re-
currence. First, these patients may have had dormant or small 
slow-growing pre-existing corticotroph microadenomas that 
grew as a result of hypercortisolism during pregnancy and fol-
lowing childbirth [3], indicating pregnancy as a stimulant for 
CD. Alternatively, pregnancy may have induced pituitary corti-
cotroph cells’ tumorigenesis through changes in pituitary cells’ 
receptors, Corticotropin-Releasing Hormone (CRH), or estrogen 
levels and subsequently resulted in CD. In a recent retrospective 
study in the United States, of 64 women diagnosed with CD, 11 
patients (17% of women and about 27% of women of reproduc-
tive age) were detected within a year of pregnancy. Thirty-six 
percent of pregnancy-associated CD patients had a prior CD sur-
gery, while this was 43% for patients without pregnancy-associ-
ated CD. Also, pregnancy-associated CD patients had a median 
of 2 pregnancies prior to CD, whereas this was zero for the non-
pregnancy-associated group [7]. This may indicate pregnancy 
as a potential independent risk factor for CD occurrence and 
recurrence.

In this case report, our patients may have had hypercorti-
solism without metabolic complications (hypertension and 
hyperglycemia) during pregnancy that was clinically asymp-
tomatic or not chemically significant; patients with mild hyper-
cortisolism as our patients, are diagnosed in late trimesters of 
pregnancy or deferred until after delivery. The reason may be 
the cumulative effect of hypercortisolism in pregnancy and sub-
sequent tumorigenesis. To this date, it is not known whether 
pregnancy is a risk factor for CD recurrence or acts more of a 
stimulant for a pre-existing pituitary adenoma. According to the 
evidence, all pregnancy-associated CD cases in the literature 
had at least a prior pregnancy or a history of CD [3,7].

Secondly, there are other various possible explanations 
apart from just hypercortisolism for the increase in cortico-
troph stimulation, such as CRH production by the placenta, 
hypersensitivity of corticotroph cells to CRH, or hyposensitivity 
to negative feedback of cortisol [7,11,12]. Thirdly, the reason 
for the stimulation of pituitary corticotroph cells may lie within 
changes in hormone levels, namely an over 100-fold elevation 
in estrogen level within gestation [13]. The subsequent increase 
in corticotroph activity may trigger proliferation and tumorigen-
esis in these cells resulting in pregnancy-associated CD [11,14]. 
The start and development of tumorigenesis in pituitary cells 
can occur through nuclear receptors of ERα and ERβ, as ERα and 
ERβ were expressed in pituitary adenomas of different subtypes 
(e.g. growth hormone, prolactin, and ACTH- secreting adeno-
mas) [15].

To investigate the relationship between the effect of estro-
gen and pituitary corticotroph hyperactivity, we performed IHC 
staining for Estrogen Receptor (ER) in addition to ACTH on pa-
thology samples of the patients. ACTH staining in IHC was posi-
tive in both patients, which was in line with the pathology of 
previous studies. Regarding the negative result for estrogen re-
ceptors in these tumors, the association of hyperestrogenemia 
with hypercortisolism is questioned as a stimulus; further re-

search is required to define the exact role of estrogen in pitu-
itary ACTH-secreting adenomas.

Conclusion

Our findings in this case report study suggest clinicians raise 
their clinical awareness in pregnancy-associated CD settings 
and take caution with symptoms of weight gain or inability of 
weight loss in postpartum, which were the most frequent com-
plaints and presentations, especially in the presence of CD his-
tory. From the findings of this study and with respect to the 
pathology of the tumors, estrogen may not play an important 
role in pregnancy-associated CD.
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