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Abstract: Hypertension is a common and morbid complication of pregnancy. While endocrine causes

of secondary hypertension are not rare, women with these conditions do not often conceive, and even

less commonly are these disorders diagnosed during pregnancy. This review will consider conditions of

adrenal hormone excess that cause secondary hypertension: primary aldosteronism (PA), Cushing syndrome

(CS), and pheochromocytoma/paraganglioma. We emphasize that pregnancy itself elicits changes in the

regulation of aldosterone and cortisol production and standard endocrine testing algorithms. Furthermore,

conventional imaging modalities and pharmacotherapies are often contraindicated in pregnancy, which

complicates diagnosis and management. Nevertheless, surgical management in the second trimester is the

preferred treatment strategy for most of these rare cases when feasible. This article will discuss the approach

to patients with endocrine causes of hypertension during pregnancy with emphasis on those aspects that

deviate from the assessment and treatment of non-pregnant patients.
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Introduction

Less than one to two percent of cases of hypertension
during pregnancy are due to endocrine disorders, but if left
unrecognized and untreated, some causes of endocrine-
mediated hypertension have an almost 30% maternal and
fetal mortality rate. Endocrine causes of hypertension
include primary aldosteronism (PA) due to excess
aldosterone, Cushing syndrome (CS) due to excess cortisol,
and pheochromocytoma and paraganglioma leading to
excess catecholamines. While these conditions are rare,
the excessive morbidity and mortality underscore the
importance of timely diagnosis and treatment.

While the importance of recognizing endocrine causes of
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hypertension is clear, there are many challenges to diagnosis
and successful management. The physiologic changes that
occur during pregnancy alter normal hormone dynamics,
resulting in difficultly interpreting the biochemical
assays usually used for diagnosis. Additionally, many of
the preferred imaging modalities are contraindicated
during pregnancy, limiting localization. Finally, typical
management strategies used to treat endocrine causes
of hypertension must be modified or delayed during
pregnancy due to risk to the mother and the fetus. In
this review, we will discuss the unique challenges of
diagnosing hypertension due to excess aldosterone, cortisol
or catecholamines during pregnancy and aim to provide
practical insight into management strategies.
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Figure 1 Changes to RAAS during pregnancy. The placenta produces renin, leading to increased aldosterone, while the increased estrogen

of pregnancy increases angiotensinogen production in the liver. Increased aldosterone in normal pregnancy does not lead to hypertension,

although the mechanism for this is not entirely clear. RAAS, renin-angiotensin-aldosterone system; ACE, angiotensin-converting enzyme.

PA

PA is the most common cause of secondary hypertension in
the non-pregnant population, accounting for approximately
10% of all hypertension (1-3). Despite this high prevalence,
there are less than 50 cases of PA in pregnancy reported
in the literature (4). This may be because PA has variable
degrees of severity, and there are many changes that occur
in the renin-angiotensin-aldosterone system (RAAS) during
pregnancy that make the diagnosis of PA challenging.

Aldosterone maintains blood pressure and potassium
balance through regulation by the RAAS. Activation of the
RAAS begins with renin, which is produced by the kidney
under conditions of perceived hypoperfusion or low tubular
sodium and suppressed by hyper-perfusion or elevated sodium
delivery to the macula densa. Renin catalyzes the first of two
steps in the conversion of angiotensinogen to angiotensin 11,
and angiotensin II stimulates aldosterone secretion from the
zona glomerulosa of the adrenal gland. Aldosterone, which
is also stimulated by elevated potassium levels, acts in the
kidney to increase sodium retention and blood volume while
increasing urinary potassium excretion (5).

During normal pregnancy, there is activation of the
RAAS due to increased production of renin from the
uterus and placenta as well as increased angiotensinogen
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produced in the liver (6). Renin activity increases 4-fold by
10 weeks gestation and plateaus at 22 weeks gestation (7).
This results in increased serum aldosterone which can
reach 10-fold non-pregnant concentrations by the end of
pregnancy; however, the effect of increased aldosterone is
mitigated by progesterone, which is a competitive inhibitor
of aldosterone at the mineralocorticoid receptor (MR) in
the distal convoluted tubule and cortical collecting duct.
Thus, the degree of aldosterone elevation seen in normal
pregnancy does not usually result in hypertension or
hypokalemia (8-10) (Figure I).

PA has a variable course during pregnancy, with some
patients diagnosed prior to pregnancy demonstrating clinical
improvement (11,12) due to the anti-mineralocorticoid
activity of progesterone. In other cases, hypertension and
hyperkalemia are severe. Of the available case reports in
the literature documenting PA during pregnancy, over 50%
of cases resulted in delivery prior to 38 weeks (4,13-16).
Other associated negative outcomes include intrauterine
fetal demise in 9.4% of cases (17) and intrauterine growth
retardation (4), as well as rare instances of maternal renal
failure and maternal pulmonary edema. It is unclear if PA
increases the risk of pre-eclampsia, as hypertension with
proteinuria is common in hyperaldosteronism. However, in
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one study of 35 pregnancies in patients with glucocorticoid-
remediable aldosteronism (GRA), a hereditary form of PA,
there was no increased risk of pre-eclampsia (18).

As in the non-pregnant population, the first step in
diagnosis of PA in pregnancy is measurement of an elevated
aldosterone and a suppressed plasma renin activity (PRA) or
renin mass. Both aldosterone and renin are elevated during
pregnancy, thus non-pregnancy reference ranges cannot
be used for screening (8). There are no validated reference
ranges for aldosterone or renin during gestation, although
some have suggested that a PRA of less than 4ng/mL/h is
suggestive of PA (19). In the non-pregnant population, the
next step in diagnosis is confirmatory testing (such as salt
loading) and adrenal vein sampling (AVS) and/or imaging
for subtype differentiation (20). Confirmatory testing
is not recommended during pregnancy due to concerns
of exacerbating the volume expansion that has already
occurred in pregnancy. AVS is not recommended due to
excessive radiation exposure. These limitations often mean
that definitive diagnosis is delayed until after delivery, and
likely contribute to the low rate of reported PA during
pregnancy.

The literature reports a wide range of treatment
strategies for PA during pregnancy, including no treatment,
medical management and adrenalectomy. Regardless of
treatment method, blood pressure control is the most
critical aspect of management. The stillbirth rate in mothers
with poorly controlled hypertension is 9.4% (17), while
good fetal outcomes have been observed in cases when
blood pressure is well controlled. In most cases, if good
blood pressure control can be achieved, surgical evaluation
and management may be postponed until after delivery.

Spironolactone, a mineralocorticoid receptor
antagonist (MRA), is the preferred treatment for PA in
the non-pregnant population; however, spironolactone
is a pregnancy risk category C medication, and is not
recommended as first line therapy in pregnant women with
PA. Animal studies have demonstrated feminization of the
male fetus as well as decreased live birth rate (21) following
spironolactone treatment. There have been case reports
of women treated with spironolactone during pregnancy
with healthy male infants delivered without malformations
(22-24), although there is at least one case of neonatal
genital ambiguity following spironolactone treatment (17).
Eplerenone is another MRA that may be used in PA;
however, animal studies demonstrate decreased fetal weight
and increased post-implantation reabsorption. There is
one case report of eplerenone used in PA during pregnancy
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without complications (25), but there have been no large
human studies of eplerenone use during pregnancy.

Instead, amiloride, a potassium-sparing diuretic used in
cases of MRA intolerance, is safe during pregnancy (26,27)
and is thus the preferred agent (Table I). There are several
case reports of amiloride treatment in pregnant women
with hyperaldosteronism as well as those with severe
hypertension in pregnancy due to other etiologies (28,29)
without negative effects on the fetus.

In cases where hypertension cannot be controlled
medically, surgical treatment may be necessary. In
these cases, MRI to evaluate for an adrenal adenoma
is the preferred imaging study, although MRI cannot
distinguish an aldosterone-producing adenoma from a
non-functional (incidental) adenoma. If found, the best
option is surgical removal of the adenoma in the second
trimester (30). There are several case reports of adrenal
adenoma removal in the literature leading to significant
improvement in hypertension and hypokalemia. In six
patients who underwent adrenalectomy, 5 had control of
their hypertension, with an average term length at delivery
of 33.7 wGA (17). In one patient who had a documented
adrenal adenoma and resistant hypertension but did not
undergo surgery, the infant was emergently delivered and
did not survive (31).

CS

CS in pregnancy is rare as excessive cortisol interferes with
the reproductive axis; however, CS can lead to significant
maternal and fetal morbidity and mortality. While the
most common cause of cortisol excess in the non-pregnant
population is an adrenocorticotropic hormone (ACTH)-
secreting pituitary adenoma [Cushing disease (CD)], CD
is not frequently diagnosed during pregnancy, because
ACTH-mediated hypersecretion of adrenal androgens leads
to menstrual abnormalities. In pregnancy, almost 50% of
CS is due to adrenal adenoma, 30% to CD, and 1-3% due
to ectopic ACTH syndrome, which is typically associated
with malignancy (32,33). In addition, 13% of CS is due
to pregnancy-induced hypercortisolism, most commonly
caused by abnormally high expression of the luteinizing
hormone/chorionic gonadotropin (LH/CG) receptor on an
adrenal adenoma or less commonly throughout the adrenal
glands, which leads to cortisol excess when the elevated
human CG of pregnancy stimulates these receptors (34-36).

Recognition of cortisol excess is crucial, as untreated CS
during pregnancy has severe consequences. In untreated
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Figure 2 Changes to HPA axis during pregnancy. The placenta produces CRH, increasing ACTH and cortisol levels. Elevated estrogen

concentration during pregnancy increases CBG levels and increases the proportion of bound cortisol to free cortisol. CRH, corticotropin

releasing hormone; ACTH, adrenocorticotropic hormone; CBG, corticosteroid-binding globulin; HPA, hypothalamic-pituitary-adrenal.

patients, 40.5% have hypertension, compared to 2.3% in
patients with cured CS. Rates of diabetes mellitus (36.9%)
and pre-eclampsia (26.3%) are similarly increased. Rarely,
severe psychiatric complications, wound infections,
osteoporosis, and heart failure may develop. The etiology
of CS predicts the risk of fetal loss, with ectopic ACTH
production and pregnancy-induced CS increasing the
risk of fetal loss by 3 to 4 times that of CD. The preterm
delivery rate in CD is 33%, and spontaneous abortion/still
birth occurs in 17% of these pregnancies (33,37).

Clinical recognition of CS may be delayed during
pregnancy due to the overlap between the signs and
symptoms of cortisol excess and normal pregnancy. Typical
CS symptoms of weight gain, striae, round facies, and
glucose intolerance are common in pregnancy. More
specific features of CS that are not common in pregnancy
should prompt investigation. These include purple (not
flesh-toned) striae greater than 1-cm wide, particularly if
outside the abdomen, such as axilla and breast; proximal
myopathy; ecchymoses; virilization; poor wound healing;
and neuropsychiatric symptoms.

As with PA, diagnosis of CS can be difficult due to the
changes in the hypothalamic-pituitary-adrenal (HPA) axis
that occur during pregnancy. Hypothalamic corticotropin
releasing hormone (CRH) stimulates pituitary ACTH
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production, which then drives cortisol secretion from
the adrenal gland. Cortisol is then transported to the
peripheral tissues bound to corticosteroid-binding globulin
(CBG). Pregnancy results in alterations to each of these
components.

During pregnancy, the placenta secretes CRH, leading to
an increase in overall circulating CRH concentrations (38).
ACTH rises during pregnancy as well, reaching a peak at
delivery. Increased estrogen increases CBG glycosylation,
preventing CBG cleavage and increasing concentrations
two- to three-fold (39,40). This results in an increase in
total serum cortisol levels (41). These changes affect the
commonly used screening tests for CS (Figure 2).

In the non-pregnant population, screening tests for CS
include 24-hour urine free cortisol (UFC) measurement,
late-night salivary cortisol measurement, and the
dexamethasone suppression test (DST). The UFC has been
used frequently in the literature and displays predictable
changes during pregnancy. During the second and third
trimester, UFC is typically increased 1.4-1.6 times, thus
CS should not be diagnosed unless the UFC is at least
2-3 times the upper limit of normal (42).

Because saliva is an ultrafiltrate of plasma, salivary
cortisol concentrations reflect plasma free cortisol values
and avoid the influence of elevated CBG on serum total
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Table 1 Diagnostic and treatment considerations for endocrine hypertension in pregnancy
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Primary Aldosteronism

Cushing syndrome

Pheochromocytoma

Plasma aldosterone and renin
measurement

Best diagnostic
approach

Caveats for
diagnosis in
pregnancy

Confirmatory testing and AVS not
recommended

Elevated aldosterone may be
normal

Renin may not be completely
suppressed due to secretion by
placenta and uterus

Treatment Medical management with

amiloride

If hypertension uncontrolled and
nodule present, may consider
laparoscopic adrenalectomy

Late-night salivary cortisol followed
by ACTH and MRI for localization

DST is unreliable due to elevated
cortisol, ACTH and CBG

Salivary cortisol and ACTH levels may
be elevated in normal pregnancy

IPSS is not recommended for
evaluation of CD

Surgery prior to 24th week gestation

Medical management with
metyrapone if pre-surgical treatment
is necessary or surgery is not possible

24-h urine or plasma metanephrines
followed by MRI for localization

Medications and physiologic stress
may elevate catecholamines

Radionuclide imaging for localization is
contra-indicated in normal pregnancy

Surgery prior to 24th week gestation

Presurgical preparation includes
alpha-blockade followed by
beta-blockade

ACTH, adrenocorticotropic hormone; AVS, adrenal vein sampling; CBG, corticosteroid-binding globulin; CD, Cushing disease.

cortisol measurements. There are several case reports
documenting the use of late-night salivary cortisol for
diagnosis of CS during pregnancy (43,44); however, the
cut-off values for diagnosis are controversial. Some reports
suggest that salivary cortisol does not change significantly
during pregnancy and that the normal adult levels may be
used (45). Close examination of these studies reveals a large
degree of variability in salivary cortisol levels in pregnant
women, with some women without clinical hypercortisolism
demonstrating elevated salivary cortisol. Using these
data and similar studies, other authors have proposed
normal values in pregnant women as <6.9 nmol/L in the
first trimester, <7.2 nmol/L in the second trimester and
<9.1 nmol/L in the third trimester, which results in a
specificity between 80% to 92% (46).

Cortisol peaks in the early morning and drops in the late
evening, and this circadian rhythm is maintained during the
first and second trimesters of pregnancy but is blunted or
lost in CS. Early studies have suggested performing AM and
PM salivary cortisol measurements, with a 50% drop from
morning to evening (41,47) to rule out CS; however, this
approach has not been used in the more recent literature.

The DST measures serum cortisol levels after exposure
to dexamethasone, which should suppress ACTH and result
in low serum cortisol. In pregnant patients, the DST should
be avoided as the elevation in CBG leads to increased serum
cortisol levels irrespective of free cortisol levels, thus making

© Gland Surgery. All rights reserved.

incomplete cortisol suppression difficult to interpret. ACTH
is also more difficult to suppress during pregnancy, perhaps
due to placental CRH production, further complicating this
dynamic test of adrenal function (48,49).

Once hypercortisolism has been diagnosed, determining
the etiology is crucial to providing the appropriate
treatment. CS is either ACTH-dependent (due to
pituitary disease or ectopic ACTH expression) or ACTH-
independent (typically adrenal in origin). Differentiating
these two may also be challenging during pregnancy because
placental CRH and ACTH can lead to elevated ACTH
levels even in patients with adrenal CS (50). In general,
ACTH greater than 35 pg/mL in the setting of an elevated
cortisol suggests an ACTH-dependent source of cortisol
excess, while an ACTH less than 5 pg/mL is consistent
with adrenal CS (46,51). While there are several dynamic
confirmatory tests that are typically used for non-pregnant
patients, these have not been systematically studied during
pregnancy and are not recommended.

In CS with elevated ACTH, the preferred imaging
test is sella MRI. The pituitary gland increases in size
during pregnancy, so this factor must be considered when
evaluating pituitary MRI. Most corticotrope adenomas
causing CD are small (<5 mm) and often do not distort
the geometry of the pituitary. Instead, these tumors
are typically identified due to their poor enhancement
compared to the normal gland after gadolinium contrast
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administration. Unfortunately, gadolinium contrast must
be avoided in the pregnant women, and the sensitivity of
sella MRI for identifying CD tumors is therefore much
lower (42,52). While inferior petrosal sinus sampling (IPSS)
is used to confirm CD in the non-pregnant population,
this is typically avoided during pregnancy due to excessive
radiation exposure. There are reports of IPSS methods to
minimize radiation to the fetus; however, fetal outcomes
following these procedures have been poor (53). For
adrenal CS, abdominal ultrasound and adrenal MRI without
contrast are the preferred imaging studies (50).

Surgical management is a safe and effective option (50,54)
for treatment of both pituitary and adrenal CS. Regardless
of the procedure, surgery should be performed during
the second trimester, preferably before the 24" week of
gestation. Some reports of surgery performed during the
third trimester have found an increased risk of prematurity
(54-56) which might be due to either the procedure and/
or the prolonged duration of hypercortisolism. Surgical
strategies depend on the etiology of CS, with unilateral
adrenalectomy preferred for adrenal adenoma. In cases of
pregnancy-induced CS without a discreet adenoma, the
most definitive treatment is bilateral adrenalectomy, which
results in permanent adrenal insufficiency. Specific surgical
considerations for these procedures in pregnant women
have been reviewed elsewhere (57).

In cases where surgical management is not possible or
must be delayed, medical treatment has been reported with
variable success. The most commonly used medication
to control CS during pregnancy is metyrapone (33).
Metyrapone has been given during the first trimester
prior to surgery (58) as well as throughout the entirety of
pregnancy without birth defects (59,60). Use of metyrapone
may be limited by cost and availability. In some instances,
metyrapone was associated with increased blood pressure,
presumably due to an increase in 11-deoxycorticosterone,
a steroid intermediate which acts as a mineralocorticoid
agonist (61). The use of other medications has only been
reported in 1 to 2 cases each and include ketoconazole,
mitotane and cabergoline (51). These drugs have typically
been avoided due to teratogenicity. Mifepristone, a
glucocorticoid antagonist used in CS in the non-pregnancy
population, should be avoided due to its simultaneous
progesterone antagonism, which is the basis for its use as an
abortificant.

Treatment of CS results in improvements in maternal
and fetal outcomes. The odds ratio for fetal loss was 0.25-
0.34 for treated CS compared to women whose CS was
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not treated. Gestational diabetes, gestational hypertension,
preeclampsia and Cesarean section rates in patients with
active CS are significantly higher than in patients with
cured CS, in whom the rates approach that of the healthy
population (33). Due to the rarity of the condition and
the variety of strategies used in the literature, there is no
consensus as the best treatment strategy, although both
surgical and medical options have been reported.

Pheochromocytoma and paraganglioma

Catecholamine excess can occur either due to
pheochromocytoma, which arises from the chromaffin
cells in the adrenal gland, or due to paraganglioma, which
arises from sympathetic ganglia. The estimated incidence
of pheochromocytoma and paraganglioma in pregnancy
is 1 in 15,000 to 45,000; however, if left undiagnosed,
the consequences can be devastating for both the
mother and the fetus (30,62). Catecholamines are potent
vasoconstrictors and increase cardiac contractility. Thus,
if these tumors are not diagnosed before delivery, severe
cardiovascular consequences might ensue. In early studies
of pheochromocytoma (before the 1970s), the maternal
and fetal death rates were 48% and 54%, respectively, if
the tumor was not diagnosed before delivery. If diagnosed
before term, the corresponding mortality rates decreased
substantially to 5% and 15% (63-66). In more recent
studies, if the tumor is diagnosed early, maternal survival
is 100%, while the mortality rate is still 29% if left
undiagnosed. Death is due to hypertensive crisis leading to
acute coronary syndrome, cardiomyopathy, arrhythmias,
stroke and shock (62).

Diagnosing pheochromocytomas and paragangliomas
before delivery may be difficult due to the rarity of the
disease and the presence of non-specific symptoms.
Hypertension is often attributed to gestational
hypertension or pre-eclampsia. Nearly 40% of patients
with paraganglioma have an inherited genetic mutation,
so a detailed family history can increase the index of
suspicion (67). Pheochromocytoma is also often a part of
genetic tumor syndromes. Other associated symptoms
include paroxysmal hypertension, orthostatic hypotension,
dizziness, palpitations and hypertension without ankle
edema or proteinuria. Hypertension associated with
pheochromocytoma or paraganglioma may be paroxysmal
or constant, so the presence of persistent hypertension does
not rule out the diagnosis.

During a healthy pregnancy, catecholamine levels are
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unchanged except at the onset of labor until the second
post-partum day (68,69). Urinary catecholamines are
increased 1.7- to 2.6-fold in hospitalized pre-eclamptic
patients; however, plasma catecholamines tend to
be decreased or normal (70-73). Metanephrine and
normetanephrine are metabolites of epinephrine and
norepinephrine, respectively, which are continuously
produced from pheochromocytomas and paragangliomas
and are the preferred diagnostic tests for these tumors in
non-pregnant patients and during pregnancy as well. Either
24-hour urine metanephrines or plasma metanephrines can
be used to establish the diagnosis. In patients for whom
there is a high degree of suspicion, plasma metanephrines
is preferred due to the excellent specificity of 97.5%. If
negative, the diagnosis is effectively ruled out (62).

As with the non-pregnant population, false positive
elevations in catecholamine and metanephrine
measurements are common and may result from interfering
medications or improperly collected samples (74).
Labetalol and methyldopa, which are used frequently for
hypertension in pregnancy, can lead to falsely elevated
catecholamines and metanephrines when measured by older
liquid chromatography assays; however, this interference
is resolved by using tandem mass spectrometry (LC-MS/
MS) assays (75). Some medications may also cause mild
physiologic elevation in catecholamines and metanephrines,
such as tricyclic antidepressants. Plasma catecholamines
or metanephrines are best measured with the patient
in the supine position, as being seated upright without
prior supine rest can increase plasma metanephrines by as
much as 30% (76). While provocative testing, such as the
clonidine suppression test can be used in non-pregnant
patients, it is contraindicated during pregnancy due to
concern for adverse effects on the fetus.

Once a biochemical diagnosis of catecholamine excess
due to a pheochromocytoma or paraganglioma is made,
imaging is required for localization. Radionuclide imaging
agents such as ['*’T]- or ["'I]-metaiodobenzylguanidine
(MIBG) or [*Ga]-DOTATATE are contra-indicated during
pregnancy, and so ultrasound and MRI without contrast
are the preferred imaging studies. While abdominal
ultrasound is safe and accessible, it often misses small
lesions, and visualization might be compromised by the
gravid uterus in the third trimester. Unlike aldosterone-
producing adenomas, symptomatic pheochromocytomas
are typically several cm wide and have well-defined imaging
characteristics, such as no signal loss on out-of-phase

images and high signal on T2-weighted images (77,78).
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Consequently, MRI has sensitivity of 100% in lesions
that are greater than 1.5 cm. Biopsy is contra-indicated
due to concern that a catecholamine surge may initiate a
hypertensive crisis.

Once the pheochromocytoma or paraganglioma has
been identified, surgery is the most appropriate treatment.
Surgical planning requires a multidisciplinary team, which
includes experienced surgeons and anesthesiologists.
Available studies suggest that surgical resection should
occur before 24 weeks gestation or be delayed until the time
of delivery. If surgery cannot be performed before 24 weeks,
then the preferred delivery method is Cesarean section with
concomitant tumor removal (66).

Prior to surgery, patients must undergo pre-surgical
pharmacologic preparation to prevent cardiovascular
collapse due to massive catecholamine release during
surgery. The foundation of pre-surgical preparation is
alpha-blockade with phenoxybenzamine or doxazosin.
These medications have not been systematically evaluated
in pregnant patients; however, the benefits of treatment
outweigh the risks. When adequate alpha blockade is
given, fetal mortality is decreased from 55% to 6%, and
maternal mortality is decreased from 9.5% to 0% (79).
Both phenoxybenzamine and doxazosin cross the placenta.
Phenoxybenzamine, which unlike doxazosin irreversibly
blocks the alpha receptors, has been associated with
neonatal hypotension and respiratory distress, while
doxazosin has not been associated with negative fetal
outcomes (80,81). In addition to alpha-blockade, beta-
blockade is often necessary to treat the tachycardia that
may occur with alpha-blockade alone. During pregnancy,
labetalol, which provides both alpha- and beta-blockade,
can be used, although labetalol should not be started until
several days after initiation of alpha-blocking agents (82).
Patients should also receive aggressive hydration, as patients
with pheochromocytoma and paragangliomas are volume-
contracted and may have orthostatic hypotension, which
alpha-blockade can exacerbate.

Conclusions

Endocrine causes of hypertension during pregnancy are
rare, but these conditions are important to recognize and
treat aggressively to avoid harm to the mother and fetus.
PA, although common in the non-pregnant population,
is very rarely reported during pregnancy. Adequate blood
pressure control, often achieved medically, is the most
important factor in predicting pregnancy outcomes.
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Complete evaluation including confirmatory testing and
localization can be delayed until after delivery. In contrast,
CS during pregnancy carries a very high rate of morbidity
and mortality if it is managed symptomatically. Instead,
surgical intervention is preferred. Metyrapone to manage
hypercortisolemia may be used prior to surgery or in cases
where surgery must be delayed. Pheochromocytoma and
paraganglioma have the highest rate of maternal and fetal
mortality if not discovered prior to delivery. Surgery with
adequate medical preparation prior to 24 weeks’ gestation
or coordinated with Cesarean section if not discovered
earlier can decrease the maternal mortality rate to 0%.
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