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Pheochromocytoma, an uncommon cause of hypertension
which has been estimated to occur in 0.1–1% of
hypertensive patients,[1] may be a potentially lethal disease
ZLWKSURWHDQPDQLIHVWDWLRQV7KLVFKURPDIÀQFHOOWXPRU
may secrete catecholamines and other substances, [2]
either continuously or intermittently, causing sustained
RU SDUR[\VPDO V\PSWRPV UHVSHFWLYHO\ 'LDJQRVLV LV
established by measuring metanephrines in the urine or
blood.[3] Localization of the tumor is done using computed
tomography (CT) or magnetic resonance imaging (MRI)
$FFHVVWKLVDUWLFOHRQOLQH
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scans.[4] As some patients may have recurrences after
removal of the primary tumor,[5] follow-up is essential.
7 KH FRH[LVWHQFH RI  UHQDO DU WHU \ VWHQRVLV DQG
pheochromocytoma has been recognized since 1958
ZKHQ+DUULVRQ·ÀUVWUHSRUWHGWKLVXQXVXDORFFXUUHQFHLQ
a 16-year-old girl. Van Way et al,[6] proposed that these
two causes of surgically correctable hypertension may
be associated through a common pathophysiological
mechanism mediated by catecholamine secretion.
Stimulated by the case reported here, we have reviewed the
literature to identify an inter relationship between these two
lesions when they occur concomitantly. To our belief this
LVWKHÀUVWUHSRUWRI VXFKDVVRFLDWLRQIURP,QGLD
&$6(5(3257

A 45-year-old woman was admitted to our hospital
FRPSODLQWVRI KHDGDFKHVZHDWLQJDQ[LHW\GL]]LQHVVQDXVHD
and vomiting. The patient was 164-cm tall and weighed
-RXUQDORI&DUGLRYDVFXODU'LVHDVH5HVHDUFK9RO1R
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 NJ 2Q SK\VLFDO H[DPLQDWLRQ WKHUH ZHUH QR FDIp DX
ODLWVSRWVRUQHXURÀEURPDV7KHSDWLHQW·VEORRGSUHVVXUH
was 240/150 mm Hg without any variation between limb
recordings and her resting pulse was 100 beats/min. Rest
RI WKHV\VWHPLFH[DPLQDWLRQZDVXQUHPDUNDEOH
The patient’s hemogram and blood biochemistry including
potassium, sodium, bicarbonate, calcium, phosphorus,
alkaline phosphatase and creatinine levels, and liver
function tests were normal. The electrocardiogram revealed
left ventricular hypertrophy. No alterations in cardiac as
well as renal function were observed, thus the presence
of pheochromocytoma was suspected. Endocrinological
evaluation revealed that plasma metanephrines, 24-hour
fractionated metanephrines and vanillyl mandelic acid
(VMA), supine plasma renin activity and plasma aldosterone
concentrations were increased [Table 1]. Plasma cortisol
and Adrenocorticotropic hormone (ACTH)levels were
within normal ranges [Table 1].
Abdominal computed tomography revealed a large,
heterogenous para-aortic mass (5 ˜ 2 cm) between the
celiac and the superior mesenteric artery with attenuation
VFRUH RI   +RXQVÀHOG XQLW +8 >)LJXUH @ )XUWKHU
workup included aortic/arterial arteriography, which
GLVFORVHGVWHQRVLVRI WKHOHIWUHQDODUWHU\ )LJXUH 
A diagnosis of left pheochromocytoma was made, and
VXUJLFDOWUHDWPHQWZDVUHFRPPHQGHGơUHFHSWRUEORFNLQJ
WKHUDS\ZLWKSUD]RVLQZDVLQVWLWXWHGIROORZHGE\ƢEORFNHU
DIWHU DGHTXDWH ơEORFNDGH $IWHU  ZHHNV K\SHUWHQVLRQ
was well controlled and the remaining symptomatology
disappeared. At laparoscopic surgery, the tumor was
IRXQGLQDQGDURXQGWKHOHIWDGUHQDOJODQG6HYHUDOÀEURXV
brands connected the tumor mass to the mid-portion of
the left renal artery causing angulation and kinking of the
YHVVHO/\VLVRI WKHVHDGKHVLYHÀEURXVVWUDQGVUHVXOWHGLQ
restoration of patency of the left renal artery. There was
QRLQÀOWUDWLRQRI WKHOHIWDQGULJKWUHQDODUWHULHVVXSHULRU
mesenteric arteries or the celiac tissue. Gross pathological
H[DPLQDWLRQ VKRZHG WKDW WKH WXPRU ZDV D VRIW PDVV
(diameter 4.8 ˜ 2 ˜ 2 cm; weight 35 g) adhering to the
left suprarenal gland. Light microscopy of the specimen

revealed characteristic organoid or zellballen nest of cells
FRQÀUPLQJ WKH GLDJQRVLV RI  SKHRFKURPRF\WRPD ZLWK
no cytoplasmic inclusion, pleomorphism, cytological
DOWHUDWLRQVRUQHFURVLVWKHPLWRWLFLQGH[ZDVORZ>)LJXUH@
During the postoperative period, the blood pressure was
normal, the patient’s convalescence uncomplicated, and
she was discharged on the 11th postoperative day. During
WKHQH[WPRQWKVWKHSDWLHQW·VEORRGSUHVVXUHUHPDLQHG
normal. Evaluation at that time revealed blood urea nitrogen
of 15 mg/100 ml and serum creatinine of 1.5 mg/100 ml.
7KHHVWLPDWHGUHQDOSODVPDÁRZDQGUHQDOVFDQZHUHQRUPDO
although the image of the left kidney appeared smaller
WKDQ WKH ULJKW NLGQH\ 7KH H[FUHWRU\ XURJUDP ZDV DOVR
normal. The left kidney measured 11.2 cm in length while
the right kidney measured 12.6 cm. Repeat arteriograms
showed a normal aorta, right and left renal artery. A
peripheral plasma renin level and a 24-hour urine specimen
collected for metanephrine, and VMA were within normal
limits. At present the patient is asymptomatic, requires no
medications, and is employed as a mechanic.
',6&866,21

7ZRDVSHFWVUHQGHURXUFDVHXQXVXDO WKHFRH[LVWHQFH
of pheochromocytoma with renal artery stenosis 2) to
RXUVLQFHUHEHOLHI RXUVLVWKHÀUVWVXFKUHSRUWIURP,QGLD

Figure 1: Abdominal CT demonstrating a large, heterogenous paraaortic mass (5˜2 cm) with a ttenuation score of 35 HU between the
celiac and superior mesenteric artery

Table 1: Baseline biochemical parameters of the patient
3DUDPHWHUV
3ODVPDUHQQLQDFWLYLW\ QJPOK
3ODVPDDOGRVWHURQH QJGO
KRXUXULQHIUDFWLRQDWHGPHWDQHSKULQHV PJKUV
KRXUXULQH90$ PJKUV
3ODVPDPHWDQHSKULQHV JGO
$0SODVPDFRUWLVRO JGO
3ODVPD$&7+ SJPO

9DOXHV
7.5
53.2
43
78
325
17.2
23.1

1RUPDOUDQJH
0.7-1.4
2-20
<1.3
1-8
< 60
5-25
10-60

VMA- Vanillyl mandelic acid, ACTH- Adrenocorticotropic hormone
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Figure 2: Renal arteriography showed stenosis (> 70%) of the left
renal artery

Figure 3: Histology of the biopsied specimen revealing characteristic
organoid or zellballen nest of cells

The simultaneous occurrence of pheochromocytoma
and renal artery stenosis is very rare, As per the study by
Gill et alRQO\FDVHVZHUHUHSRUWHGLQWKHOLWHUDWXUHWLOO
then.>@ After that a few sporadic cases citing similar such
associations were reported.[8-10] Some pathophysiological
mechanisms have been proposed,[11] including (a) an
ipsilateral tumor that may compress the renal artery and
cause both renovascular and catecholamine hypertension;
(b) a prolonged increase in catecholamines that induces an
arterial vasospasm that can bring about changes in the renal
DUWHU\ZDOOQRUHSLQHSKULQHVHFUHWHGSUHSRQGHUDQWO\E\H[WUD
adrenal paragangliomas is more potent vasoconstrictor;
(c) a periarterial adhesion following the resection of the
adrenal tumor; (d) generalized neuroectodermal dysplasia
with pheochromocytoma and neurofibromatosis, and
(e) a simultaneous but independent occurrence of
stenotic lesions of the renal artery (e.g. atherosclerosis,
ÀEURXPXVFXODUG\VSODVLD 

However, even pheochromocytoma without renal artery
stenosis can be accompanied by elevated plasma renin
activity[13] that may be induced by direct stimulator effect
of catecholamines on renin release and can lead to
secondary hyperaldosteronism. Other factors contributing
to hyperreninemia are decreased plasma volume, salt
restriction and diuretic usage for control of hypertension.
This suggests that measuring plasma renin activity in a
peripheral vein does not reveal an association between
renal arterial stenosis and pheochromocytoma. Additional
studies such as renal vein renin ratios, radionuclide scanning
may be used to lateralize the renal ischemia and establish the
IXQFWLRQDOVLJQLÀFDQFHRI DQJLRJUDSKLFDOO\GHPRQVWUDWHG
lesions.>@ 0DQRPHWULF RU 'RSSOHU ÁRZ SUHVVXUH VWXGLHV
RI WKHLQYROYHGYHVVHOFDQDOVREHSHUIRUPHGWRFRQÀUP
VLJQLÀFDQWJUDGLHQWDFURVVWKHVWHQRWLFVLWHZKLFKZRXOG
mandate renal revascularization.[11]

Also called “pseudostenosis,” transient renal artery
narrowing possesses special features with therapeutic
implications. Such stenosis is more evident during a
hypertensive pheochromocytoma crisis, which may on
occasion be triggered by aortography.[12] Alternatively,
VWHQRVLVPD\EHPLOGDQGKHPRG\QDPLFDOO\LQVLJQLÀFDQW
These stenoses have been noted to regress completely
IROORZLQJ DGPLQLVWUDWLRQ RI  ơDGUHQHUJLF EORFNHUV IRU
treatment of the concurrent pheochromocytoma.
In our case, the underlying mechanism was the compression
RI WKHUHQDODUWHU\E\WKHLQÀOWUDWLQJÀEURXVWLVVXHIURP
WKHWXPRUPDVV([WULQVLFFRPSUHVVLRQRI WKHUHQDODUWHU\
by a pheochromocytoma seems to be the most common
cause of the association,>@ which can lead to myointimal
proliferation over long term further reducing the arterial
luminal diameter.
38

2SHUDWLYH PDQDJHPHQW RI  SDWLHQWV ZLWK FRH[LVWLQJ
pheochromocytoma and renal artery stenosis may vary
according to the anatomical location of the tumor and
the pathology of the renal artery. The goals of operation
include 1) removal of the tumor, 2) preservation
of functioning renal tissue, and 3) correction of
SK\VLRORJLFDOO\VLJQLÀFDQWUHQDODUWHU\VWHQRVLV0LQLPDOO\
invasive techniques are being increasingly used for resection
of adrenal tumors and to treat renal artery lesions.
Laparoscopic adrenalectomy is performed by either the
transperitoneal or retroperitoneal approach.[14] Similarly,
SHUFXWDQHRXVEDOORRQDQJLRSODVW\KDVFRPHWREHWKHÀUVW
line of treatment for the majority of cases of renal artery
stenosis.[15] The use of endovascular stents has further
H[WHQGHGWKHDSSOLFDELOLW\RI SHUFXWDQHRXVUHYDVFXODUL]DWLRQ
techniques. Open surgical revascularization is now reserved
for angioplasty failures or some ostial lesions. Our patient
was subjected to laparoscopic adrenalectomy with lysis of
-RXUQDORI&DUGLRYDVFXODU'LVHDVH5HVHDUFK9RO1R
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DGKHVLYH ÀEURXV VWUDQGV ZKLFK UHVWRUHG SDWHQF\ RI  WKH
OHIWUHQDODUWHU\ZLWKRXWDQ\QHHGIRUUHQDODUWHU\VSHFLÀF
interventions. The patient recuperated fully without
any recurrence of hypertension and normalization of
biochemical, angiographic parameters.
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