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ABSTRACT

Background/Objective: To report a dramatic and immediate clinical and biochemical response during
treatment with octreotide in a patient with a functioning mesenteric paraganglioma (PGL).
Case Report: A 44-year-old woman was admitted with a severe hypertensive crisis and a blood
pressure reaching 260/150 mm Hg. She was 2 months postpartum and had been previously diag-
nosed with pre-eclampsia. Secondary hypertension was suspected. This was confirmed by finding a
6 x 5-cm? retroperitoneal mass located using 68-Gallium DOTA—octreotate positron emission to-
mography/computed tomography and a grossly elevated plasma catecholamine level of 93 000
pmol/L (normal reference range: 650-2433 pmol/L). Treatment was immediately started with high
doses of long- and short-acting octreotide. After 6 weeks and before surgery, the patient was
normotensive, with a blood pressure of 120/70 mm Hg and a norepinephrine level of 6000 pmol/L.
The tumor resection was uneventful, and histology confirmed the diagnosis. Following the surgery,
the patient remained normotensive without any medications.
Discussion: PGLs and pheochromocytomas are neuroendocrine tumors, and most have receptors for
octreotide. This case and another patient previously reported responded dramatically to treatment
with a high dose of octreotide. Earlier reports of patients failing to respond are likely to have been
the result of using a smaller octreotide dose.
Conclusion: We conclude that high doses of short- and long-acting octreotide are valuable in severely
hypertensive patients. Our experience suggests that octreotide is of value in other patients with PGLs
and pheochromocytomas. The response is rapid, sustained, effective, and with minimal reported side
effects. To the best of our knowledge, this is the first report of a hypertensive crisis in a functional
mesenteric PGL.

© 2023 AACE. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

rare neuroendocrine tumors that originate from adrenal medulla
chromaffin cells or neural crest cells outside the adrenal gland.!

Pheochromocytomas (PHEOSs), located in the adrenal gland, and
paragangliomas (PGLs), located in the extra-adrenal region, are

Abbreviations: BP, blood pressure; CgA, chromogranin A; CT, computed to-
mography; DOTATATE PET/CT, DOTA—octreotate positron emission tomography/
computed tomography; PHEO, pheochromocytoma; PGL, paraganglioma; SA, short-
acting.
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They produce catecholamines and lead to classical clinical features
in 40% of cases, which include episodic hypertension, headaches,
diaphoresis, and flushing.! PGLs affect ~0.1% of individuals with
hypertension.' The majority of PGLs are benign; however, a few of
them are metastatic, leading to a decreased survival rate.! The
majority of PGLs are sporadic; however, up to one third may be
inherited and linked to germline mutations related to multiple
endocrine neoplasia types 2A and 2B, neurofibromatosis type 1,
von Hippel-Lindau, Carney triad, Carney-Stratakis dyad, and fa-
milial paraganglioma syndrome.” Mesenteric PGLs are rare, and

2376-0605/© 2023 AACE. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).


Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:o.elshafie@cccrc.gov.om
http://crossmark.crossref.org/dialog/?doi=10.1016/j.aace.2023.05.003&domain=pdf
http://www.aaceclinicalcasereports.com
https://doi.org/10.1016/j.aace.2023.05.003
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.aace.2023.05.003
https://doi.org/10.1016/j.aace.2023.05.003

O.T. Elshafie, A.C. Bou Khalil, M.A. Alshaibi et al.

<15 cases have been reported in the literature since 2013.>> The
gold-standard imaging modality to detect PGLs has been 1-123
metaiodobenzylguanidine; however, because PGLs are neuroen-
docrine tumors that express somatostatin receptors, 68-Gallium
DOTA—octreotate positron emission tomography/computed to-
mography (DOTATATE PET/CT) should be considered as the ideal
first-line investigation for PGLs and PHEOs because it has higher
sensitivity in the detection of tumors than meta-
iodobenzylguanidine.*” Pregnancies complicated by a PHEO or
PGL occur in <1 of 1000 cases and result in a higher mortality rate
when diagnosed after delivery.® In this article, we report a patient
with a mesenteric catecholamine-secreting PGL diagnosed after
delivery in whom high doses of short-acting (SA) and long-acting
octreotide led to complete clinical and near-complete biochemical
remission before successful surgical resection of the tumor.

Case Report

A 44-year-old woman was admitted with a severe hypertensive
crisis and a blood pressure (BP) reaching 260/150 mm Hg 2 months
after undergoing a C-section for a presumed diagnosis of pre-
eclampsia. She had been hypertensive for 7 years and diagnosed as
having pre-eclampsia during her 4 pregnancies. When first seen,
she had been taking 200-mg labetalol twice daily and 5-mg
amlodipine daily. Outside abdominal computed tomography (CT)
revealed a 6 x 5-cm? partially necrotic retroperitoneal mass (Fig. 1
A). A catecholamine-secreting PGL was suspected.

Investigations revealed severely elevated levels of plasma cat-
echolamines, that is, norepinephrine (NE; 93 000 pmol/L [normal
reference range: 650-2433 pmol/L]), with raised dopamine (2000
pmol/L [normal reference range: 475 pmol/L]) and chromogranin A
(CgA) levels (450 pmol/L [normal reference range: <76 pmol/L]).
Plasma and urine metanephrine levels are not available at our
center. The 68-Gallium DOTATATE/DOTATOC PET/CT scan result
was positive, confirming a metabolically active PGL with somato-
statin receptors (Fig. 2). The patient had a normal echocardiography
result, with a 65% ejection fraction.

The patient initially had severe headaches, sweating, tachy-
cardia, and high BP, requiring admission to the intensive care unit
for 10 days.

Because SA octreotide was not immediately available, treatment
was, therefore, started with 40-mg long-acting octreotide admin-
istered intramuscularly every 2 weeks in view of a positive
68-Gallium DOTATATE PET/CT scan result. Two days after starting
long-acting octreotide, SA octreotide at 200 pg administered

CT Abdomen
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Highlights

e This is a report of an extremely rare case of functioning
mesenteric paraganglioma

e The 68-Gallium DOTA—octreotate positron emission tomog-
raphy/computed tomography scan is of value in the locali-
zation of paragangliomas

e High doses of short- and long-acting octreotide may be of
value in hypertension.

e Patient with pre-eclampsia should be screened for secondary
causes of hypertension.

Clinical Relevance

Pheochromocytomas (PHEOs) and paragangliomas (PGLs) are
rare neuroendocrine tumors and usually express receptors for
somatostatin and, theoretically, should respond to treatment
with octreotide. High doses of short- and long-acting octreotide
may be of value in severely hypertensive patients. Our experi-
ence suggests that octreotide is of value in the treatment of
symptomatic PGLs and PHEOs.

subcutaneously every 8 hours for 1 week, which was dropped to
100 pg 8 hourly for another week, was added. On this regimen,
there was a progressive fall in the NE and BP levels. The NE levels
were collected on days 4, 7, 30, and 45. Ten days after starting
treatment, the patient developed severe abdominal pain, and
abdominal CT revealed further hemorrhage in the tumor (Fig. 1 B).
The pain resolved spontaneously after 2 days. After 45 days and just
before surgery, the NE level dropped to 6000 pmol/L (Fig. 3). a-
Blockers were not available. Fortunately, our previous experience
indicated that the use of octreotide was effective in patients with a
positive 68-Gallium DOTATATE PET/CT scan result. Since admission,
amlodipine was stopped and labetalol continued for 2 weeks and
then discontinued.

The patient underwent successful surgical resection of the tu-
mor, with no BP fluctuation during the procedure. Following the
surgery, the patient became normotensive without taking any
medications. Pathology showed a massively necrotic, mesenteric
paraganglioma. The tumor cells were positive for chromogranin,
synaptophysin, and CD56 (Fig. 4 A and B). The Ki67 expression was
low at <1%.

CT Abdomen

Fig. 1. Computed tomography of the abdomen. A, A left retroperitoneal mass measuring 6 x 5 cm?. B, Increased necrosis in the left retroperitoneal mass that demonstrates a
minimal increase in interval size. Yellow arrow is the normal reference range (650-2433) pmol/L. CT = computed tomography.
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68 Galium Dotatate

Fig. 2. A 68-Gallium DOTA—octreotate positron emission tomography/computed to-
mography whole-body scan showing a moderate somatostatin receptor—avid retro-
peritoneal mass, consistent with paraganglioma. DOTATATE PET/CT = DOTA—octreotate
positron emission tomography/computed tomography.

Four months after surgical resection, the patient was clinically
asymptomatic. Her BP was 120/65 mm Hg, and her heartbeat rate
was 61 beats/min. Her plasma NE and CgA levels returned to
normal without taking any medications. Genetic testing was per-
formed, which showed no genetic mutations.

Discussion

PHEOs and PGLs are rare neuroendocrine tumors that usually
express receptors for somatostatin and, theoretically, should
respond to treatment with octreotide.” This was first clearly
demonstrated in 2014, when a previous study reported a dramatic
clinical and biochemical improvement in a patient with a carotid
body PGL using high doses of octreotide.® Our present patient also
responded favorably to a high dose of octreotide, with progressive
reduction in NE, CgA, and BP levels. The dramatic biochemical
improvement observed during therapy was mainly due to the
effect of octreotide because her NE level fell from 93 000 to 15 000
pmol/L after the first 7 days of treatment and 3 days before the

Treatment with octreotide
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Fig. 3. Serum norepinephrine levels before and during treatment with octreotide.
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onset of her acute abdominal pain. The latter was due to further
hemorrhage into her tumor, as can be seen in her CT scan. This
might have resulted in some additional lowering of her NE level,
observed after 6 weeks of treatment, at 6000 pmol/L just before
the surgery.

In both of these patients, surgery was curative and uncom-
plicated. Our current patient’s presenting history is also inter-
esting. She had been diagnosed with pre-eclampsia in her 3
previous pregnancies and was admitted here with severe hy-
pertension taking 200-mg labetalol twice daily 2 months after a
C-section during her fourth pregnancy. This is most unusual in
patients with pre-eclampsia whose BP usually returns to normal
a few weeks after the placenta is removed. This clinical obser-
vation and the finding of a partially necrotic retroperitoneal
tumor on a CT scan obtained outside indicated a secondary cause
for her elevated BP. A metabolically active PGL was confirmed
after finding high NE and CgA levels as well as a positive 68-
Gallium DOTATATE PET/CT scan result. The relatively low
epinephrine level suggests a nonadrenal site of catecholamine
production.

Pre-eclampsia is quite common and, in many ways, behaves
like a neuroendocrine tumor. Patients are hypertensive, placental
CgA expression is increased, and high BP resolves after removal of
the placenta.” Patients whose BP is not controlled after placental
removal, as in our patient, should have a secondary cause
excluded.

Two other patients who had metastatic PGLs were also treated
with octreotide: 1 using high doses, which were very effective,'®
and the other with low doses, which had no effect on catechol-
amine levels.!" Three reported articles have indicated a lack of
response to octreotide. This may be attributed to the use of small
doses of octreotide for a short duration, <24 hours.!* The dosage
requirement for octreotide can be assessed using a therapeutic trial,
as indicated in our article. Our current practice is to administer a
therapeutic trial dose of 200-ug SA octreotide 8 hourly subcuta-
neously for 1 week, with serial BP and catecholamine measure-
ments. This will identify patients who are likely to respond to long-
acting octreotide treatment and the required dosage.

Most previously reported cases of mesenteric PGL were either
detected incidentally or due to abdominal pain; however, none of
them had clinical symptoms of excess catecholamine.>'> On the
other hand, our patient had full-blown symptoms and presented
with a hypertensive crisis.

Conclusion

We conclude that high doses of SA and long-acting octreotide
may be of value in severely hypertensive patients. Our experience
suggests that octreotide is of value in the treatment of symptomatic
PGLs and PHEOs. The response is rapid, sustained, effective, and
with minimal side effects. Patients diagnosed as having pre-
eclampsia should be carefully screened for secondary causes of
hypertension if their BP does not return to normal a few weeks after
placental removal. To the best of our knowledge, this is the first
report of a hypertensive crisis in a functional mesenteric PGL.
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Fig. 4. A, Hematoxylin and eosin staining at x40 magnification showing a “zellballen” pattern. B, Inmunohistochemical evaluation positive for chromogranin A.
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