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Coexistence of pheochromocytoma and renal artery
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ABSTRACT

Pheochromocytoma and renal artery stenosis are surgically treatable causes of hypertension. Although rare,
the coexistence of pheochromocytoma and renal artery stenosis has been described in case reports. Common
pathophysiological mechanisms other than extrinsic compression may be involved in this association, such as
catecholamine-induced vasospasm. The early recognition of the association of pheochromocytoma with renal
artery stenosis is essential for appropriate treatment planning. We present the case of a previously healthy ten-
year-old boy who presented with hypertensive encephalopathy, tachycardia and diaphoresis. Hypertension was
found to be secondary to a catecholamine-producing tumor associated with coexisting renal artery stenosis.
Hypertension resolved a few months after successful pheochromocytoma excision, without renal artery
revascularization.

Key-words: Child; hypertension; pheochromocytoma; posterior reversible encephalopathy syndrome; renal
artery stenosis.

INTRODUCTION

to persistent hypertension after successful tumoral
resection. A missed diagnosis of pheochromocytoma

Catecholamine-secreting neoplasms account for 0.1-
0.6% of hypertension cases in adults?, and represent up
to 1.7% of those cases in the pediatric population2. Pheo-
chromocytomas are rare catecholamine-secreting neu-
roendocrine tumors derived from chromaffin cells located
in the adrenal medulla3. Renal artery stenosis is present
in about 3.3% of patients with pheochromocytoma®.

Pheochromocytoma and renal artery stenosis are
both surgically treatable causes of secondary hyperten-
sion. The failure to recognize a concomitant renal artery
stenosis in a patient with pheochromocytoma may lead
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in a hypertensive patient with renal artery stenosis may
expose the unprepared patient to the risks of a cat-
echolamine storm during the vascular intervention®.
Thus, the recognition of this rare association is essential
for appropriate treatment planning®.

There are several pathophysiologic mechanisms
potentially involved in this combination, such as
mechanical compression exerted by the mass on the
renal hilum, fibrous bands emanating from the tumor,
catecholamine-induced vasospam, fibromuscular dys-
plasia, and the myointimal proliferation in arteries
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long-term exposed to the effects of high blood pressure
and vasoactive amines produced locally’. Some
patients with a catecholamine-secreting tumor and
renal artery stenosis, may actually present a “pseu-
dostenosis” in which the reduction in the caliber of
the renal artery is mostly dependent on the reversible
vasospasm induced by the tumoral products. In this
subgroup of patients treating only the pheochromo-
cytoma may lead to spontaneous postoperative resolu-
tion of the renovascular component of hypertension.
On the contrary, patients with significant vascular
remodelling may require renal artery revascularization
to definitively treat hypertension. The distinction
between these subgroups of patients is clinically rel-
evant but challenging®.

CASE REPORT

A ten-year-old African boy with an unremarkable
personal and family medical history presented with an
eight-month history of occasional headaches and vom-
iting. The patient was admitted to hospital in his home-
town of Cape Verde after a first generalised tonic-clonic
afebrile seizure.

During hospitalization, he was found to have an
elevated blood pressure of 200/140 mmHg, difficult to
control under captopril, nifedipine, and spironolactone.
Neurologically, the seizures evolved to generalized
tonic—clonic status epilepticus, which resolved after a
loading dose of phenobarbital. Following consciousness
recovery, the child remained encephalopathic for 48
hours and reported amaurosis fugax. The laboratory
findings were unremarkable, including the cerebrospi-
nal fluid cytochemical examination. The patient was
referred to our hospital after initiating empiric intra-
venous ceftriaxone and valproic acid at maintenance
dose.

On admission to our hospital, the patient was asymp-
tomatic and the general condition was good. On physi-
cal examination, blood pressure was 180/130 mmHg
and pulse rate was 100 beats per minute, with no sig-
nificant differences in either the four-limb measure-
ments or in the measurements by body positioning.
The remaining physical exam was unremarkable, except
for the fact that the patient was diaphoretic despite
being apyretic.

Initial laboratorial investigation revealed hemoglobin
16.3g/dL; platelet count 476000/uL; white-cell count

6200/uL (neutrophils 3350/uL—54.1%); C-reactive pro-
tein 2.3mg/L; creatinine 0.58mg/dL; blood urea nitro-
gen 19mg/dL; sodium 129mmol/L; potassium
4.3mmol/L; chloride 89mmol/L; and glucose 109mg/
dL. Urine toxicological screen was negative.

Evidence of acute target organ damage was actively
sought. Urinalysis, echocardiogram and fundoscopic
examination after pupillary dilation were normal. The
electroencephalogram showed no evidence of parox-
ysmal activity. Cerebral magnetic resonance imaging
(MRI) revealed bilateral frontoparietotemporal cortical
and subcortical white matter lesions, hyperintense in
T2/FLAIR and hypointense in T1, coexisting with slight
sulcal and ventricular enlargement.

Kidney ultrasound showed asymmetrical kidneys
(longitudinal axis of the right kidney — 99.5 mm; lon-
gitudinal axis of the left kidney — 67.0 mm). A solid
nodular mass (41.7mm x 28.0mm) in the left renal hilum
was noted. The doppler study showed reduced peak
systolic velocities on the left renal artery segment
located distally to the mass (40cm/sec), compared with
the right renal artery (120cm/sec). The origin of the
left renal artery was inaccessible to ultrasonographic
evaluation due to the interposition of the mass and
aerocholia. The endocrinologic study documented a
very significant elevation of the plasmatic and urinary
normetanephrines. A state of hyperreninemic hyper-
aldosteronism was also identified (Table I). The follow-
ing etiologic evaluation included an abdominopelvic
MRI that showed a heterogeneous adrenal mass (43 x
42mm) reaching the left renal hilum, without invasion
of the renal parenchyma. The nuclear scintigraphy with
123|_|abeled metaiodobenzylguanidine (mIBG) con-
firmed the presence of an unilateral left adrenal pheo-
chromocytoma, with no other glandular, skeletal or
other ectopic 123|- mIBG captation.

The patient was admitted to the pediatric intensive
care unit (PICU). Hyponatremia resolved upon discon-
tinuation of spironolactone. Phenoxybenzamine was
started at 0.2mg/Kg/day once daily, and increased
gradually over three weeks (up to 2.6 mg/Kg/day) to
achieve blood pressure levels inferior to the 95t per-
centile for age, sex and height. Labetalol perfusion was
added to phenoxybenzamine in the third day of PICU
admission, with doses ranging from 0.125 mg/kg/hr to
0.5mg/kg/hr, according to target blood pressure levels
and normal heart rate for age.

The tumor was approached through an anterior
laparotomy. It was adherent to the left renal vessels.
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Table |

Evolution of biochemical and renal arteries doppler parameters

After careful dissection of the adhesions, a complete
left adrenalectomy was performed, sparing the renal
vessels and the renal parenchyma. The impression of
the renal vessels in the resected tumoral mass could
be seen macroscopically (Fig. 1). The histologic exami-
nation confirmed a benign pheochromocytoma with
no capsular invasion.

In the postoperative period, oral nifedipine was
started due to persistent stage Il hypertension with
normal heart rate for age. Doppler sonography exami-
nation at one-month post-operative continued to docu-
ment a reduced peak systolic velocity on the left renal
artery (28.3 cm/sec) compared to that on the right
renal artey (55.3 cm/sec). The patient was discharged
home normotensive eighteen days after surgery. At
two-month follow-up, biochemical and doppler param-
eters were normal (table 1). At five-months after

Figure 1

Macroscopic aspect of the resected pheochromocytoma with 43 x 42 mm
[the arrow indicates the impression caused by the renal vessels on the
tumoral mass).
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At baseline At one week after | At two months after Normal range
surgery surgery
24-hour urinary normetanephrines (pg/day) 7079 522 240 162 - 527
24-hour urinary metanephrines (ug/day) 153 152 82 64 - 302
24-hour urinary vanillylmandelic acid (mg/day) 14.8 - 1.7 1.8-6.7
24-hour urinary dopamine (ug/day) 223 - 169.7 6.5 -498
Plasmatic active renin (uUI/mL) >500.0 23.1 60.0 17.8-102.9
Plasmatic aldosterone 120.0 12.2 51.8 Orthostatic: 4 —31; Supine: 1-16.
(ng/dL)
Left kidney longitudinal axis (cm) 6.70 6.74 For a 10-year-old = 9.17 (+ 0.82)
Right kidney longitudinal axis (cm) 9.95 10.50 For a 10-year-old = 9.17 (+ 0.82)
Left renal artery peak systolic velocity (cm/sec) 40 28.3 -
Right renal artery peak systolic velocity (cm/sec) 120 55.2 -
Left renal artery resistive index - 0.62 0.68
Right renal artery resistive index - 0.47 0.68

surgery, the patient remained asymptomatic with blood
pressure values in the 55th —90th percentile and nifedi-
pine was discontinued.

DISCUSSION

In our patient, hypertensive emergency was the ini-
tial presentation of systemic arterial hypertension. A
better compliance with routine primary health care
consultations might have allowed the diagnosis of
hypertension in an asymptomatic phase, obviating the
morbidity of prolonged severe hypertension®?.

An acute and severe elevation in blood pressure
(stage Il hypertension) may be classified as hypertensive
emergency or hypertensive urgency —according to the
presence or absence of acute target organ damage,
respectively. Although these definitions represent a
continuum, the distinction is clinically relevant and
evidence of acute organ damage should be actively
screened. While a child with hypertensive urgency may
be treated with oral medication, a child with hyperten-
sive emergency should be admitted to an intensive care
unit to receive intravenous medication, preferably con-
tinuous infusion rather than bolus. The goal is to gradu-
ally lower blood pressure (by no more than 25% of the
overall planned reduction in the first eight hours) to
avoid ischemic iatrogenic lesions10:11,

In the case presented, occasional headaches and
vomiting were the early manifestations of hypertensive
encephalopathy. This initial symptoms latter evolved
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to seizures and altered consciousness. Hypertensive
encephalopathy is the most common manifestation of
hypertensive emergency in children. In the early stages,
it can manifest as isolated visual changes or head-
aches!2. Unfortunately, our patient remained sympto-
matic for several months, which may explain the
sequelar lesions of posterior reversible encephalopathy
syndrome (PRES) found in the cerebral magnetic reso-
nance. PRES is a clinico-radiological syndrome charac-
terized by the abrupt onset of neurological symptoms
(nausea/vomiting, headaches, visual abnormalities,
seizures, consciousness impairment, and focal signs)
associated with imaging findings of white matter vaso-
genic edema. Although PRES is also known as acute
hypertensive encephalopathy or reversible posterior
leukoencephalopathy, the term has become popular
as it reflects the association with elevated blood pres-
sure and the most frequent localization of neuroimag-
ing findings along with the typical outcome. However,
this nomenclature may be misleading. Although PRES
is often benign, it may not be completely reversible in
patients chronically exposed to the inciting event. Neu-
roimaging findings in PRES have been described as
predominantly localized to the occipital and parietal
regions, but patterns consistent with vasogenic edema
can be found in a non-posterior distribution, as that
exhibited by our patient13.

Hypertension in a child should be considered second-
ary until proven otherwisel#15 In our patient, the
classic triad of tachycardia, diaphoresis and headaches
was suggestive of a catecholamine excess. When a
catecholamine-producing tumor is suspected, current
guidelines recommend the measurements of fraction-
ated metanephrines as the initial testing (either in urine
or plasma, or both, as available). The parent catecho-
lamines are metabolised intratumorally to metane-
phrines (i.e. norepinephrine to normetanephrine and
epinephrine to metanephrine). Consequently, the
measurements of fractionated metanephrines provide
superior diagnostic sensitivity to measurements of the
parent compounds!®. In our patient, plasmatic levels
of normetanephrines were tenfold above the upper
limit of normal. Studies have shown the presence of a
catecholamine-producing tumor is almost certain when
an elevation of more than fourfold of the fractionated
metanephrines is found. In this setting, an anatomic
imaging study directed to the abdomen or pelvis is
recommended, either computed tomography (CT) or
magnetic resonance imaging (MRI). The functional stud-
ies, such as 123l-mIBG scintigraphy, are less sensitive
but more specific. The 123]-mIBG is a radioiodine-
labeled analog of norepinephrine taken up by tumor

cells but not by normal adrenal medullary cells.
1231_mIBG scintigraphy is useful to detect multiple
tumors when the CT or MRl are positivel’. In this case,
an abdominopelvic MRI showed a left adrenal mass
that the 123-mIBG scintigraphy confirmed to be a left
pheochromocytoma without metastatic disease.

Total adrenalectomy is the preferred treatment
option for unilateral adrenal gland tumors but the per-
tinence of simultaneous renal artery revascularization
is less clear®. A benign pheochromocytoma is poten-
tially cured surgically and no biopsy should be attempt-
ed®. When the diagnosis of pheochromocytoma is
confirmed biochemically, preoperative pharmacological
alpha-1 blockade is initiated to prevent the risks associ-
ated with the surges of catecholamines during induction
of anesthesia and manipulation of the tumor. Phenoxy-
benzamine is the therapy of choice in children. It is a
noncompetitive and long-acting alpha-blocker reported
to be superior to the short-acting alpha-1 blockers
(doxazosin and prazosin) in preventing the effects of
the intraoperative catecholamine storm. Phenoxyben-
zamine should be started at least seven to ten days
before surgery at 0.2 mg/Kg/day once daily (maximum
of 10 mg/dose) and titrated upward by 0.2 mg/Kg/day
each four days, until blood pressure is inferior to the
95th percentile for age, sex and height. At least three
days before surgery, a beta-blocker can be added to
improve blood pressure control and, especially, to
decrease reflex tachycardia to normal heart rate range
for age. Note that beta-blockage should never be used
prior to alpha-blockage, since unopposed alpha-recep-
tors stimulation may lead to a severe hypertensive
crisis. A few days before surgery oral salt intake is lib-
eralized and patients receive intravenous fluid calcu-
lated to 1.5 times the daily maintenance fluid require-
ments to prevent postoperative hypotension?:20.
Complete blood pressure normalization usually occurs
in the first week after pheochromocytoma excision in
patients with no other causes of hypertension20,

In our patient, the initial persistence of hypertension
postoperatively is likely to be due to residual renal
artery stenosis (documented by the asymmetric peak
systolic velocity and resistive index in renal arteries
Doppler evaluation). However, the patient evolved
favorably without performing any renal artery revas-
cularization strategy. Complete resolution of biochemi-
cal and doppler signs of renal artery stenosis was
achieved gradually after two months and the patient
remains normotensive without any medication. The
spontaneous resolution of the renal artery stenosis in
this case suggests that it was at least partially
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attributable to reversible mechanisms and may be
interpreted as a pseudostenosis. A second preoperative
imaging evaluation under complete pharmacologic
alpha-blockage may have been helpful, since a nor-
malization of the imagiologic findings is expected in
the context of a pseudostenosis®’. The preoperative
distinction between stenosis and pseudostenosis in a
patient with pheochromocytoma is relevant. The first
subgroup of patients require a vascular intervention
to avoid persistent hypertension after tumor ressection,
whereas those with a pseudostenosis may be adequate-
ly treated with pheochromocytoma excision only8.

Disclosure of potential conflicts of interest: none declared
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