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Background Pheochromocytoma (PCC), a rare catecholamine-producing tumor with an estimated annual 
incidence of only 0.8 per 100,000 individuals, presents a complex management challenge during 
pregnancy due to catecholamine excess. Management strategies rely heavily on expert opinion as the 
limited number of cases makes it difficult to establish definitive guidelines.

Summary A 39-year-old multiparous female diagnosed with pheochromocytoma at 31-weeks gestation required 
a multidisciplinary approach due to the late detection. This report details the management strategy 
employed by each involved team. Following diagnosis and initiation of alpha blockade, the patient’s 
increasingly labile blood pressure necessitated admission at 36 weeks to induce labor, which was 
attempted but resulted in stalled dilation, prompting a cesarean section delivery of a healthy baby 
at 36 weeks gestation. Laparoscopic resection through the abdomen of the pheochromocytoma was 
safely deferred until two months postpartum. Germline testing of the patient revealed the presence of 
a succinate dehydrogenase complex subunit B (SDH-B) mutation.

Conclusion Pheochromocytoma during pregnancy can pose a diagnostic challenge. However, certain clinical 
indicators like admitting hypertension, sweating, prior pheochromocytoma diagnosis, relevant 
genetic mutations, or the presence of an adrenal mass can aid identification. Early pregnancy (less 
than 24 weeks) necessitates prompt adrenalectomy. Scheduled cesarean delivery is preferred for 
better control and fewer hemodynamic changes compared to vaginal birth. Conversely, managing 
pheochromocytoma medically in the third trimester is advisable, postponing surgery until after 
delivery to minimize risks from heightened vascularity and bleeding during pregnancy.

Key Words pheochromocytoma; pregnancy; laparoscopic adrenalectomy; succinate dehydrogenase complex 
mutation; SDHB

To Cite: Pollack NS, Winget V, Zwart A, Morris-Wiseman L. 
Pheochromocytoma in Late Pregnancy Associated with Genetic 
Mutation. ACS Case Reviews in Surgery. 2024;4(6):45-49.



Pollack NS, Winget V, Lesser KB, Morris-Wiseman LACS Case Reviews in Surgery

– 46 –American College of Surgeons ACS Case Reviews. 2024;4(6):45-49

Case Description
Pheochromocytoma (PCC), a rare catecholamine-produc-
ing adrenal tumor with an estimated annual incidence of 
0.8 per 100,000 individuals,1 presents a significant risk 
factor in pregnancy, with less than 250 cases of pheochro-
mocytoma antepartum in the literature.2 Diagnosis typi-
cally relies on urine metanephrine excess with imaging 
to localize tumor mass.3 Obstetric indications dictate the 
mode of delivery. While laparoscopic adrenalectomy is the 
preferred approach, the timing of adrenalectomy depends 
upon gestational age at the time of diagnosis.4 A systematic 
review of 135 reports (77 pregnancies) found no differ-
ence in fetal mortality when adrenalectomy was performed 
during pregnancy compared to postpartum. However, 
there were significantly better outcomes (improved fetal 
and maternal mortality) when a diagnosis of pheochro-
mocytoma was made in the antenatal period rather than 
during delivery or postpartum.4

A 39-year-old female (gravida five, para four) initially 
presented with uncontrolled hypertension at 24 weeks 
of pregnancy. Her medical history was significant only 
for attention deficit disorder treated with amphetamine/
dextroamphetamine and four prior-term vaginal deliveries 
with few complications. At the onset, the patient was sus-
pected to have gestational hypertension or pre-eclampsia. 
As the pregnancy progressed, however, she continued to 
have refractory hypertension, headaches, palpitations, and 
profuse diaphoresis, requiring several hospital admissions. 
This classic triad of symptoms, in addition to her refracto-
ry hypertension, warranted further diagnostic evaluation. 
Notably, the patient did not endorse a family history of 
relevant conditions such as uncontrolled hypertension, 
pheochromocytoma and paraganglioma syndromes, med-
ullary thyroid cancer, Von Hippel Lindau syndrome, or 
neurofibromatosis.

Biochemical testing at 31-weeks gestation revealed sig-
nificantly elevated urine normetanephrine (4630 mcg/24 
hour; normal 35-482 mcg/24 hour) and total metaneph-
rine (4786 mcg/24 hour; normal 115-695 mcg/24 hour) 
levels, while catecholamine levels were within normal 
range. Subsequent magnetic resonance imaging (MRI) of 
the chest, abdomen, and pelvis revealed a 3.4 × 3.6 × 3.9 
cm heterogenous mass in the right adrenal gland (Figures 
1-3), consistent with pheochromocytoma.

Figure 1. Coronal View of T2-Weighted MRI (arrow indicating 
pheochromocytoma). Published with Permission

Figure 2. Sagittal View of T2-Weighted MRI (arrow indicating 
pheochromocytoma). Published with Permission

Figure 3. Sagittal View of T2-Weighted MRI Showing Patient at 31 weeks 
Gestation. Published with Permission
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During the third trimester of pregnancy, a pheochro-
mocytoma diagnosis was confirmed. A multidisciplinary 
team conference was convened, including obstetric mater-
nal-fetal medicine, neonatology, endocrinology, endocrine 
surgery, and anesthesia. She was started on prazosin to 
maintain adequate alpha-receptor blockade. Subsequent-
ly, metoprolol and nifedipine were added to the regimen 
to control tachycardia and hypertension after successful 
alpha-blockade.

At 36 weeks of pregnancy, the patient underwent medical 
induction. However, she experienced dilation arrest and 
subsequently underwent a low transverse cesarean section 
under epidural anesthesia. The healthy newborn weighed 
3.23 kg with reassuring Apgar scores (7 and 9). The post-
partum course was uneventful, during which the patient 
continued appropriate alpha and beta blockade to prepare 
for the definitive adrenalectomy of the patient’s hyperfunc-
tioning adrenal gland.

At two months postpartum, the patient underwent 
uncomplicated right laparoscopic adrenalectomy. The final 
pathology confirmed the presence of a pheochromocy-
toma. Genetic testing identified an autosomal dominant 
mutation in the succinate dehydrogenase complex subunit 
B gene. Genetic testing is pending for her children.

Discussion
Pheochromocytoma is rare, and its occurrence during preg-
nancy is even more uncommon, with a reported frequency 
of 1 in 54,000 pregnancies.5 Diagnosis and management 
are not always straightforward. While patients typically 
present with hypertension, the classic triad of headaches, 
diaphoresis, and palpitations is less common.6 Hyperten-
sion at admission, sweating, and history of known pheo-
chromocytoma, adrenal mass, or pheochromocytoma 
associated gene mutation are independent factors in an 
antepartum diagnosis.5 Independent factors for a postpar-
tum diagnosis include initial diagnosis of pre-eclampsia, 
obstetrics admission, and maternal tachycardia.5 The most 
reliable method for definitive diagnosis of pheochromocy-
toma involves measuring 24-hour urine fractionated meta-
nephrines and catecholamines.7 This case demonstrates the 
relationship between physiological changes of pregnancy 
and the presentation of pheochromocytoma, highlighting 
the need for a high index of suspicion and a multifaceted 
diagnostic approach.

Diagnosis of pheochromocytoma in pregnancy relies 
on two mainstays: 24-hour urine metanephrine testing 
and localization imaging studies. This typically involves 
alpha-blocker therapy, such as prazosin, to control cate-
cholamine surges and blood pressure fluctuations. In this 
case, prazosin was used rather than phenoxybenzamine for 
insurance limitations.9 A retrospective review focused on 
patients diagnosed with pheochromocytoma in early preg-
nancy suggests delaying adrenalectomy during pregnancy 
can be detrimental, potentially leading to a higher inci-
dence of emergency deliveries and perinatal complications 
in three out of ten deliveries.10

While metanephrines do not cross the placenta, maternal 
catecholamine vasoconstriction due to pheochromocyto-
ma poses a significant risk to the fetus. This vasoconstric-
tion can theoretically increase the rates of spontaneous 
abortion, intrauterine growth restriction, premature deliv-
ery, and fetal hypoxia,11,12 as emphasized by neonatology 
colleagues within the multidisciplinary team. Supporting 
this concern, a systematic review suggests early laparoscop-
ic adrenalectomy benefits pregnant women diagnosed with 
pheochromocytoma before 24 weeks,4 a finding corrobo-
rated by early case reports.11,13-15

The optimal management of pheochromocytoma diag-
nosed in late pregnancy has not been definitively estab-
lished. Delivery method and timing of adrenalectomy lack 
clear consensus. Cesarean section is commonly utilized 
due to the controlled environment of the operating room 
and concern about catecholamine surges during contrac-
tions, but strong evidence is lacking.16 Successful vaginal 
delivery has also been described.17 Considering this and 
the advantages of vaginal delivery, our multidisciplinary 
team opted for a trial of labor. The patient, experiencing 
labile blood pressure despite alpha-blockade and subse-
quent beta-blockade, was medically induced at 36 weeks 
of pregnancy. The neonatology team expressed concern 
about fetal hypoperfusion due to ongoing hypertension 
was weighed against lung maturity at this gestational age.

Upon admission for induction, a short-acting calcium 
channel blocker was added to her antihypertensive regi-
men. An epidural with slow titration of bupivacaine and 
fentanyl was placed for spinal anesthesia to create a deeper 
anesthetic block while minimizing sudden sympathecto-
my in the setting of her pheochromocytoma. The patient 
was induced with misoprostol, artificial rupture of mem-
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branes, as well as oxytocin. Despite misoprostol, amnioto-
my, and oxytocin, a lack of cervical change after 24 hours 
and persistent category two fetal heart tracings charac-
terized by intermittent late decelerations indicated failed 
labor induction. Consequently, the patient underwent a 
successful cesarean section with bilateral tubal ligation. She 
was continued on alpha and beta blockade as well as calci-
um channel blockade postoperatively and discharged after 
delivery on postoperative day 3.

After delivery, it has been established as safe to wait at least 
six weeks for planned pheochromocytoma resection.18-20 
Adrenalectomy can be performed either laparoscopically 
or through an open procedure.21 Based on these data and 
input from our expert multidisciplinary panel, the team 
performed a staged laparoscopic peritoneal right adrenal-
ectomy two months postpartum. At this time, the patient’s 
anatomy had returned to baseline, without concern for 
vascular vasodilation that would make the surgery a higher 
risk for serious bleeding complications.

Pheochromocytoma and paragangliomas are commonly 
associated with germline mutations, with approximately 
40% of PCC patients lacking a family history still exhib-
iting them. Therefore, it is recommended that all patients 
with PCC undergo germline genetic testing,8 as exempli-
fied by this case. Postoperative testing revealed a succinate 
dehydrogenase B (SDHB) mutation. This particular muta-
tion is one of ten genetic mutations strongly linked with 
pheochromocytoma, characterized by an autosomal dom-
inant tumor suppressor gene mutation. SDHB mutations 
not only elevate the risk of PCC recurrence but also increase 
the lifetime risk of various other malignancies, including 
gastrointestinal stromal tumors, thyroid cancer, neuroblas-
toma, renal cell carcinoma, and other malignancies.8 Ger-
mline SDHB mutations are found in approximately 10% 
of patients with PCC or paraganglioma, with 40% of car-
riers developing metastatic disease.9 These profound impli-
cations extend beyond the index patient to their offspring, 
necessitating implementation of cancer screening protocols 
outlined in the International Consensus Guidelines. This 
comprehensive screening regimen incorporates symptom 
assessment, blood pressure monitoring, urine biochem-
istry evaluation, and multi-modality MRI scans encom-
passing the head, neck, thorax, and abdomen/pelvis.22 By 
proactively identifying these mutations and implementing 
appropriate screening measures, clinicians can significantly 
improve patient outcomes and guide informed risk man-
agement strategies for family members.

Conclusion
Pheochromocytoma during pregnancy can result in a diag-
nostic dilemma. A high index of suspicion is required in 
the setting of hypertension refractory to medical man-
agement. Clinical indicators like admission hypertension, 
sweating, prior pheochromocytoma history, or genetic 
predisposition can aid early diagnosis.5 For cases identified 
before 24 weeks, prompt adrenalectomy may be necessary. 
Scheduled cesarean delivery is often preferred due to better 
control over hemodynamics. This case report highlights the 
benefits of medical management of pheochromocytoma 
during the third trimester of pregnancy, deferring surgical 
resection until postpartum to avoid morbidity associated 
with increased vascularity and bleeding risk in pregnancy.

Lessons Learned
This case report highlights the critical role of a multi-
disciplinary team in achieving successful pregnancy and 
delivery outcomes in women with pheochromocytoma. 
Maintaining a broad differential diagnosis for pregnan-
cy-related hypertension is essential, as early pheochromo-
cytoma identification significantly reduces maternal and 
fetal complications. While definitive guidelines are lack-
ing, management strategies typically hinge on gestational 
age at diagnosis. For patients diagnosed before 24 weeks, 
antepartum laparoscopic adrenalectomy is preferred. Con-
versely, those diagnosed later often receive medical man-
agement until after delivery.
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