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Bilateral Renal Artery Stenosis With a Pheochromocytoma
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Abstract

Renal artery stenosis (RAS) is a common cause of secondary hyper-
tension. Pheochromocytomas have been associated with hypertension
in 0.1% of the population. Pheochromocytoma is a well-documented
co-morbid condition of unilateral RAS. Bilateral RAS with a pheo-
chromocytoma is extremely rare with only one documented case in
the literature. We present the second documented case of bilateral
RAS with a pheochromocytoma. The coexistence of these patholo-
gies makes diagnosis challenging. Proper diagnosis of the etiology of
hypertension is essential given the pre-surgical treatment required for
neuroendocrine tumors.
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Introduction

Unilateral renal artery stenosis (RAS) is a common cause of
secondary hypertension. This incidence increases in the setting
of atherosclerotic disease. Bilateral RAS is far less common.
Pheochromocytoma is a neuroendocrine tumor of the adrenal
medulla and results in increased blood pressure. In the general
population, it is estimated that it may represent the cause of up
to 0.1% of hypertension. The existence of a neuroendocrine
tumor with unilateral RAS is well documented and may be
the result of localized hormonal effect. The presence of bilat-
eral RAS, however, is exceedingly rare with only one previous
documented case in the literature.

Case Report

A 65-year-old man with a past medical history of HLD, DM2
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and HTN presented to the emergency department (ED) from
his primary medical doctor after he was found to have a blood
pressure of 210/120 mm Hg. In the ED, his blood pressure
measured while lying was 143/70 mm Hg. He was given ben-
icar and amlodipine 5 and 40 mg, respectively. The patient
reported having recently started taking metoprolol. After
interviewing the patient’s wife, she stated that after starting
the new medication, he suddenly began forgetting things,
asking repetitive questions, and experiencing sweating with
associated dizziness. The patient conceded that he was non-
complaint with taking regular POC glucose levels for the past
year. Family history was positive for one sister with a history
of diabetes type II. The patient had no history of smoking or
drug use and admitted to occasional alcohol consumption on
the weekends. Review of systems was positive for fatigue and
weakness and negative for chills, or changes in weight. He
reported lightheadedness with no exertional dyspnea, edema,
cough, abdominal pain, constipation, diarrhea or hematoche-
zia. The patient stated that he had a headache of 1 week du-
ration with nausea and vomiting 2 days prior to admission.
Laboratory data in the ER showed a white blood cell count
of 11.5, hemoglobin of 16.5, creatinine of 2.3, BUN of 33,
potassium of 6.8, sodium of 136 and bedside glucose of 133.
He was treated with IV insulin, calcium gluconate, and D50.
Repeat vitals showed that the patient had a blood pressure of
127/76 mm Hg. Cardiovascular exam showed regular rate,
and rhythm with no jugular venous distention or murmur.
Auscultation of the abdomen revealed normal bowel sounds,
with no tenderness in all four quadrants to light and deep pal-
pation. The patient had 2+ pulses in all extremities bilaterally
without edema. Renal artery Doppler was performed to assess
the causes of hypertension. Bilaterally elevated velocities of
the renal arteries were discovered consistent with a 50% ste-
nosis bilaterally. Computed tomography was performed and
found a heterogeneous left adrenal mass measuring 6.3 cm
(cephalocaudal) x 5.9 cm (transverse) X 6 cm (AP). The mass
was well circumscribed and did not invade the surrounding
tissues. A diagnosis of pheochromocytoma was made. The
24-h urine catecholamines were ordered and showed plasma
normetanephrine of 3,588, and total plasma metanephrine of
3,640. Total catecholamine level was 10,755 with dopamine
of 76, epinephrine of 63 and norepinephrine of 10,692. The
patient was started on doxazosin 2 mg once a day initially
then was increased to 1 mg in the morning and 2 mg at night.
The patient was discharged home after symptomatic resolu-
tion with a 1-week follow-up with his primary medical doc-
tor.
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Discussion

RAS is a common cause of secondary hypertension. Incidence
is not clearly defined but some studies suggest that it may
be as high as 0.5-5% in patients with secondary hypertension
[1]. Bilateral RAS is much more rare. Duke University per-
formed a study, in which 3,987 patients underwent abdominal
aortography to screen for RAS and found that 4.8% had ste-
nosis of 75% or greater with only 0.8% having bilateral RAS
[2]. The severity of the occlusion correlates directly to patient
survival with bilateral RAS having a 2-year survival rate of
74% compared with unilateral RAS with a survival rate of
96% [3]. RAS results in decreased perfusion to the kidney
and decreased glomerular filtration rate (GFR). The decrease
in GFR results in increased release of renin by the juxtaglo-
merular cells. Renin converts angiotensinogen to angioten-
sin I which is converted by angiotensin-converting enzyme
(ACE) resulting in the formation of angiotensin II. Angioten-
sin I exerts systemic effects resulting in increased blood pres-
sure. RAS is commonly seen in the setting of atherosclerotic
disease. Neurofibromatosis type 1 (NF1) and unilateral RAS
is a well-documented phenomenon. Unilateral RAS is associ-
ated with diseases such as NF1, Kawasaki disease, congenital
rubella, Crohn’s disease and Marfans syndrome [4]. A litera-
ture search showed only one case of bilateral RAS associated
with NF1 [5]. Our patient lacked the diagnostic criteria nec-
essary for NF1 making his diagnosis of bilateral RAS with
a pheochromocytoma exceedingly rare. While the presence
of a pheochromocytoma with unilateral RAS has been well
documented, there is only one case of bilateral RAS with a
pheochromocytoma [5]. Incidence of pheochromocytoma
with unilateral RAS may be as high as 3.4-7.0%, although
this number is yet to be clearly defined [6, 7]. Pheochromocy-
tomas are derived from the chromaffin cells of the adrenal me-
dulla. They secrete catecholamine, which result in systemic
effects such as increased blood pressure, tachycardia, panic
and cyclical diaphoresis. The management of patients with
pheochromocytomas differs substantially when compared to
the management of patients with uncomplicated RAS. While
surgical treatment is not recommended for RAS with < 70%
stenosis, it is the treatment of choice for pheochromocytoma.
Burns et al suggest that the presence of RAS may be due to
localized hormone effects from the pheochromocytoma [8].
This hypothesis is made based on the finding that many cases
of RAS are found on the same side as the pheochromocytoma.
This fails however to explain the correlation between bilat-
eral RAS and the presence of a single pheochromocytoma.
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The diagnosis of such cases is challenging given that both
diseases result in an elevation of blood pressure. The diagno-
sis of pheochromocytoma is made by collection of 24-h urine
fractioned metanephrines and catecholamines. Elevation in
biochemical tests should result in imaging confirmation. RAS
is diagnosed first by evaluating serum renin and creatinine
to assess renal function and perfusion. Confirmation can be
performed by renal Doppler or MRI/CT scan. Given the high
incidence of pheochromocytoma in RAS, patients found with
an elevation in blood pressure may benefit from monitoring of
both pathologies. This is particularly important given the ex-
tensive pre-operative treatment required for surgical removal
of pheochromocytomas.
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