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Abstract

Pheochromocytoma is a rare catecholamine secreting tumor. It has 
two types based on plasma catecholamines levels: 1) norepinephrine 
type and 2) mixed epinephrine-norepinephrine type. Few reports in 
the literature have documented the coexistence of pheochromocy-
toma with abdominal aortic aneurysm and proposed an association 
between them. In this report, we support these reports and present 
a case of norepinephrine type pheochromocytoma with concomitant 
aortic aneurysms. These aneurysms were found in the abdominal 
aorta, ascending, and descending thoracic aorta. That is unlike previ-
ous reports that had the aneurysms confined to the abdominal aorta. 
Uniquely, we suggest that this type of pheochromocytoma (the nor-
epinephrine type) is associated with a more aggressive and extensive 
damage to the aortic walls. We also support that the etiology may 
be associated with the persistent elevation of catecholamines levels 
secreted from the tumor. Consequently, the aortic walls are damaged 
and become weak, predisposing them to aneurysm formation.
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Introduction

Pheochromocytoma is a rare chromaffin cell tumor that se-
cretes catecholamines which can precipitate life-threatening 
hypertension [1]. It is usually benign in nature, but a few ma-
lignant tumors have also been reported. The diagnosis is made 
by measuring plasma metanephrines or a 24-h urinary collec-
tion for catecholamines and metanephrines [2]. Approximately 
10% are discovered incidentally [3]. Computed tomography 
(CT) and magnetic resonance imaging (MRI) are often used 

for localization, with the latter being the modality of choice. 
Surgical resection of the tumor is the treatment of choice and 
often cures the associated hypertension. Careful preoperative 
treatment with alpha blockade and, if required, beta blockers 
are important in the prevention of intraoperative hypertensive 
crises [4].

An aortic aneurysm (AA) is defined as a localized or dif-
fuse dilation of the aorta with a diameter increase of more than 
50% of its normal limits. It can be localized above the dia-
phragm (thoracic AA) or below it (abdominal aortic aneurysm 
(AAA)). It can also present on either sides of the diaphragm 
(thoracoabdominal aneurysm). The etiology encompasses in-
fections, arteritis, trauma, and inherited connective tissue dis-
orders. Smoking is the strongest risk factor associated with 
AAs. Hypertension, atherosclerosis, increasing age, male sex, 
and increased body mass index have also been thought to be 
associated. There has been an inverse association noted with 
females, African Americans, and diabetics [5, 6]. Although the 
majority are asymptomatic and are often detected incidentally 
on imaging, they can be potentially life-threatening. Surgical 
repair is still the definitive treatment.

There are few reports in the literature that propose an asso-
ciation between pheochromocytoma and AAA [7, 8]. Herein, 
we support those few and, uniquely, report the first norepi-
nephrine type (NE-type) pheochromocytoma coexisting in as-
sociation with diffuse AAs.

Case Report

A 60-year-old African American male with a history of refrac-
tory hypertension, type 2 diabetes, tobacco use, heart failure, 
bilateral renal artery stenosis, and chronic kidney disease pre-
sented to the hospital with a 1-week history of diarrhea, altered 
mental status, weakness, and nausea. At presentation, he was 
bradycardic and disoriented to time. Otherwise, his physical 
exam was unremarkable. He was hyperkalemic as a result of 
acute on chronic kidney injury with elevated liver enzymes 
and bilirubin levels.

An abdominal ultrasound was performed to evaluate his 
hyperbilirubinemia, which revealed an incidental AAA and a 
mass atop the left kidney. Contrast-enhanced CT scan of ab-
domen and pelvis demonstrated an AAA with involvement of 
the mesenteric vessels. The AAA showed maximum diameter 
of 5.3 cm at the level of celiac artery (Fig. 1). Additionally, a 
retroperitoneal mass was detected between the superior pole 
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of the left kidney and abdominal aorta. This measured 5.3 × 
4.7 cm with irregular peripheral enhancement concerning for 
an adrenal tumor (Fig. 2). For verification, an abdominal and 
pelvic MRI was done and confirmed the CT findings.

In light of the patient’s refractory hypertension, the pres-
ence of pheochromocytoma was suspected. Further serum and 
urine biochemical studies yielded a greater than seven-fold in-
crease in total plasma metanephrines (10-fold increase in free 
plasma normetanephrine with low free plasma metanephrines) 
and a six-fold increase in 24-h urine total metanephrines (sev-
en-fold increase in 24-h urine normetanephrine with normal 
24-h fractionated metanephrines). Plasma cortisol, aldoster-
one, and supine renin activity levels were found to be low (Ta-
ble 1). Thus, a diagnosis of adrenal pheochromocytoma was 
made. I-MIBG scintigraphy was not done due to the high risk 
of interaction with some of the patient’s medications that could 
not be discontinued.

In order to assess the integrity of the thoracic aorta, a chest 
CT without contrast was done and detected an ascending AA 
with diameter of 4.3 cm at the level of the right pulmonary 
artery as well as a descending thoracic AA with diameter of 
4.7 cm at the level of the diaphragm. A surgical approach was 
deferred at this time after expert consultation with vascular 

surgery as the patient was asymptomatic. The patient’s CKD 
status placed him at higher risk for dialysis-dependence and 
this outweighed the benefits of a surgical approach. Thus, the 
case was managed medically and the initial plan of pheochro-
mocytoma resection was discussed with endocrine surgery and 
deferred to a point of time when his renal function is optimal.

Discussion

Although aneurysms can occur anywhere in the aorta, the ab-
domen is the most common site. The majority of AAAs occur 
below the level of the renal arteries with a size greater than 4.0 
cm. Thoracic AAs are subdivided depending on the location: 
ascending aorta, aortic arch, and descending aorta. Prognosis 
is based on size, growth rate, and severity of coexisting vascu-
lar diseases. The greater the size and the faster the growth rate 
of the aneurysm, the greater the risk for rupture and the worse 
the prognosis.

Pheochromocytoma has been classified into two types 
based on plasma catecholamine levels: 1) NE-type and 2) 
mixed epinephrine-norepinephrine type (E-type). The NE-
type has been reported to have an association with a deficiency 

Table 1.  Serum and Urine Biochemical Studies

Parameters Value Normal range
Plasma renin activity (ng/mL/h) 0.06 0.25 - 5.82
Plasma aldosterone (ng/dL) 1 3 - 16
24-h urine fractionated metanephrine (µg/24 h) 121 90 - 315
24-h urine normetanephrine (µg/24 h) 4,966 122 - 676
24-h urine total metanephrine (µg/24 h) 5,087 224 - 832
Free plasma metanephrine (pg/mL) < 25 ≤ 57
Free plasma normetanephrine (pg/mL) 1,512 ≤ 148
Total metanephrine (pg/mL) 1,512 ≤ 205
8-AM plasma cortisol (µg/dL) 3.9 7.0 - 20.0

Figure 1. Abdominal CT with contrast revealing an AAA with a maxi-
mum diameter of 5.3 cm at the level of the celiac artery.

Figure 2. Abdominal CT with contrast showing a left suprarenal mass 
5.3 × 4.7 cm in size.
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in the phenylethanolamine N-methyltransferase (PNMT) [9]. 
Deficiency in PNMT would result in a buildup of normetane-
phrine and a relative deficiency in metanephrine (Fig. 3). No 
genetic testing was done on our patient to prove that he had a 
PNMT deficiency. However, his lab values showing very high 
normetanephrine and low metanephrine levels coincide with 
the NE-type pheochromocytoma.

The coexistence of pheochromocytoma and AAA has been 
reported previously in the literature [7, 8]. Our article reaffirms 
such association and substantiates the authors’ claim. Persis-
tently high catecholamines in the blood damage and weaken 
the vascular endothelium of the aorta. With more than seven-
fold rise in total catecholamine levels in our patient, it is plau-
sible that this played a role in developing his AAs. Addition-
ally, we propose a distinctive association between the NE-type 
pheochromocytoma and AAs. We believe that the NE-type 
may have a greater propensity and aggressive nature that can 
cause more destructive damage throughout the aorta compared 
to the E-type. This was manifested in our patient with mul-
tiple aortic aneurysmal lesions at the ascending, descending 
thoracic, and abdominal aorta.

Management of patients with coexisting pheochromo-
cytoma and AA remains an evolving field. The rarity of this 
coexistence leaves ideal management unclear with no specific 
guidelines. It is suggested that concomitant surgical removal 
of the pheochromocytoma and AA repair be attempted if the 
patient’s condition allows. Regarding AAA, surgical repair is 
recommended if the aneurysm is ≥ 5.5 cm and/or symptomatic. 
For patients that are surgical candidates, pre-operative medi-
cal optimization is crucial. Alpha and possibly beta-adrenergic 
blockade decrease the perioperative and cardiovascular mor-
bidity and mortality related to the catecholamine surge [4]. Un-
fortunately, our asymptomatic patient was not a surgical can-
didate at the time due to his acutely worsened kidney function. 
Therefore, he was medically managed with blood pressure 
control and close follow-up until his clinical status improved, 

upon which a surgical option would be reconsidered.
In conclusion, pheochromocytoma is associated with high 

levels of circulating catecholamines that damage and weaken 
aortic walls. Consequently, this can result in the development 
of AAs. The NE-type pheochromocytoma demonstrated in our 
case appears to have a more diffuse and aggressive effect on 
the aortic walls compared to the E-type that is usually con-
fined to one area. We encourage all clinicians to report similar 
cases with coexisting pheochromocytoma and AAs as well as, 
to note the type of pheochromocytoma (NE- versus E-type) in 
order to further evaluate for a possible association.
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