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Abstract Renal artery stenosis (RAS) is one of the most
common causes of severe arterial hypertension in infants.
Its management is very difficult, especially when present
in a single kidney. We report a case of severe hyperten-
sion caused by RAS of congenital single pelvic kidney in
a 4-month-old boy. The patient presented with car-
diorespiratory insufficiency that was first treated as acute
fulminate myocarditis. Medical treatment of arterial hy-
pertension was disappointing, as it had to be balanced
between congestive cardiac failure and acute renal failure.
Percutaneous transluminal angioplasty (PTA) done by
coronary balloon dilatation catheters through the left ax-
illary access was successful. Following dilatation of the
renal artery, blood pressure decreased and its good control
was possible by only one drug. With improved medical
blood pressure control and normal growth development,
the reassessment of clinical therapy options adjusted to a
larger vessel size would be possible. Renovascular hy-
pertension due to RAS in infants with a solitary kidney is
difficult to control by medical treatment alone. PTA
should be considered as a viable option in infants with
refractory hypertension due to renal artery stenosis in a
solitary kidney, since it has the potential of improving
hypertension while preserving renal function.
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Introduction

Arterial hypertension is rare in infancy [1] and usually
secondary to an underlying disease. The most common of
these diseases are coarctation of the aorta, renal artery
stenosis and renal parenchymal disease [2]. In most cases,
hypertension in infants presents with nonspecific signs—
such as irritability, lethargy, failure to thrive, and respi-
ratory distress—that are related to the complications of
severe hypertension, including congestive heart failure.
Some patients may be dehydrated due to hyponatremic
hypertensive syndrome [3]. The potential morbidity and
mortality of untreated hypertension in infancy is high. At
this age group, antihypertensive management poses a
difficult challenge due to the small size of infant’s renal
vessels limiting the options for complete cure by percu-
taneous transluminal angioplasty (PTA) or reconstructive
vascular surgery [4]. Infants with bilateral renal artery
stenosis or those with renal artery stenosis of a solitary
functioning kidney are the most vulnerable groups. In
these patients, antihypertensive agents are either ineffec-
tive in controlling severe hypertension or have the po-
tential for acute renal ischemia and other adverse effects
[5]. In such children a minimally invasive treatment to
preserve glomerular filtration rate and to limit vital organ
injury due to systemic hypertension is unquestionably
attractive.

Here we report an interesting case of an infant with
severe renal-artery stenosis of a single congenital pelvic
kidney and discuss the methodological approach to the
diagnosis and antihypertensive treatment in such patients.

Case report

A 4-month-old male was referred to the emergency department
because of severe respiratory distress. He had been admitted to a
local hospital 3 days prior with a 1-day history of dyspnoea and
cough without fever. In the local hospital he was unsuccessfully
treated as having acute bronchiolitis with intravenous aminophyl-
line, intravenous corticosteroids and penicillin. Blood pressure (BP)
was not measured. As the child’s condition rapidly deteriorated, he
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was started on mechanical ventilation and transferred to the Uni-
versity Children’s Hospital, where he was admitted to the pediatric
intensive care unit (PICU).

The child had an unremarkable prenatal and family history. He
was born by vaginal delivery by foot presentation. Birth weight was
2,700 g and Apgar score was 8 at 1 min and 5 min. In the early
postnatal period central nervous ultrasound examination showed a
mild degree of periventricular and intraventricular hemorrhages.
Otherwise, the child was considered healthy.

Hospital course

Upon physical examination on admission to the PICU, the child
looked acutely sick, pale and edematous, and he was dependent
upon mechanical ventilatory support. He was found to have a lot of
pulmonary crackles, tachycardia and a mild systolic ejection mur-
mur along the left upper sternal border. His weight was 5.5 kg (fifth
percentile). Initially, BP was 130/98 mmHg, but subsequently
during the next 3 h it decreased, with systolic BP ranging between
94 mmHg and 100 mmHg and diastolic BP between 67 mmHg and
77 mmHg. However, during further follow-up, BP gradually in-
creased to an average of 160/100 mmHg and maximal values of
220/160 mmHg.

Initial investigation revealed normal blood count, normal serum
electrolytes but a slightly decreased serum sodium (131 mmol/l),
mildly increased serum urea (7.7 mmol/l) and creatinine (56 mmol/
l). The serum lactate dehydrogenase was increased (1,053 U/l,
normal less than 460) as was creatinine kinase CK-MB mass
(14.6 mg/l, normal less than 0.5 mg/l), troponin (0.6 mg/l, normal
less than 0.1 mg/l) and C-reactive protein (34 mg/l, normal less than
5 mg/l). Urinalysis showed 1+ protein by sulfosalicylic acid, while
the ratio of protein and creatinine was 0.27 mg/mg. All bacterial
and viral cultures were negative. The patient’s urinary output ran-
ged from 580–710 ml per day. A chest X-ray showed cardiac
chamber enlargement and the presence of pulmonary edema.
Echocardiogram documented severe cardiac dilatation, biventricu-
lar hypertrophy and moderate insufficiency of mitral and aortal
valves.

Based on the above findings, the patient was diagnosed as
having fulminant myocarditis and was treated with: intravenous
gamma globulin 1 g/kg during 5 days, milrinone one infusion of
300 �g, methylprednisolone 30 mg/kg during 6 days, captopril 0.1–
0.2 mg/kg t.i.d., furosemide 1 mg/kg 3 t.i.d., nifedipine 0.2 mg/kg
t.i.d., ranitidine 30 mg daily and meronem 20 mg/kg t.i.d. during
10 days.

After 3 days the child’s condition improved; mechanical ven-
tilation was discontinued on the fourth day, and the patient was
transferred to the cardiology department. At this point, he was
thought to be hypertensive secondary to the treatment with intra-
venous corticosteroids. However, as the hypertension (mean BP
150/89 mmHg, maximal BP 170/120 mmHg), resistant to multiple
antihypertensive therapies consisting of captopril, nifedipine and
labetalol at maximal doses, persisted after interrupted corticos-
teroids, steroid-induced hypertension was questioned and the pa-
tient was transferred to the nephrology department for further in-
vestigation and treatment. Abdominal ultrasound revealed a solitary
kidney (63�28 mm) lying just behind the urinary bladder, which
was confirmed by intravenous urography. Renal Doppler sonogra-
phy showed no abnormalities. On voiding cystography, vesico-
ureteral reflux grade II was discovered. Renal scintigraphy revealed
no scarring. Abdominal aortography disclosed a solitary, ectopic
kidney with severe stenosis of renal artery (diameter about 0.8 mm)
branching from the aortic bifurcation at a sharp angle (Fig. 1a). At
this point, due to a very high risk of acute renal failure, which can
develop in patients with renal artery stenosis, captopril therapy was
discontinued and prazosin (0.06 mg/kg b.i.d.) was added to the
antihypertensive regimen. The patient continued to be severely
hypertensive (mean BP 157/89 mmHg, maximal BP 220/
110 mmHg), and cardiac failure manifested again as a severe res-
piratory distress. Captopril was reintroduced with diuretic, but se-
rum creatinine increased to 58 mmol/l. The decision was made to

attempt percutaneous transluminal angioplasty with surgical stand-
by and anesthesiologic support. The procedure was performed by a
vascular interventional radiologist via the left axillary artery ap-
proach. The stenotic segment of renal artery was dilated using
progressively larger balloons designed for the dilatation of coronary
arteries (3.0�20 mm and later 4.0�20 mm Maveric Monorail Bal-
loon catheter, Boston Scientific). Control abdominal aortography
demonstrated increased renal artery diameter of about 400%
(Fig. 1b) and better opacification of the kidney. For anticoagula-
tion, the child received 50 IU heparin/kg intravenously at the be-
ginning of the procedure, and after removal of the sheath 10 IU
heparin/kg per hour continuously for 48 h, followed by Fraxiparin
70 IU/kg per day during the next 10 days for thrombosis prophy-
laxis. Following dilatation of the renal artery, blood pressure im-
mediately decreased to 110/70 mmHg and all antihypertensive
drugs were stopped. However, to achieve sustained blood pressure
values under 120/80 mmHg, medical therapy (labetalol 7 mg/kg/
day) was needed. As blood pressure was brought under control, the
signs and symptoms of congestive heart failure resolved. Doppler
sonography revealed no evidence of recurrent renal-artery stenosis.
Laboratory examination showed normal electrolytes and normal
serum levels of urea and creatinine (34 mmol/l). The patient was
discharged from hospital 10 days after the procedure with blood
pressure 110–120/70–80 mmHg and is currently on oral labetalol
and antibacterial prophylaxis due to vesicoureteral reflux. He was
seen in the outpatient clinic every 2 weeks. During the next
3 months, he gained 2.5 kg in body weight, and his height increased
7 cm.

Discussion

This case report is instructive from several points of view.
The first is unrecognized severe hypertension in an infant
whose case was presumptively diagnosed as severe
bronchiolitis in a local hospital and as fulminate myo-
carditis in the PICU of the University Children’s Hospital.
Being uncommon in infants, arterial hypertension is
rarely diagnosed until it becomes symptomatic. Conges-
tive heart failure is a common manifestation of severe
hypertension in infants [2,4,5,6,7,8]. Its early signs, such
as irritability, feeding problems and mild respiratory
distress, can progress very quickly to severe cardiac in-
sufficiency. Therefore, in such infants one must consider
severe arterial hypertension in the differential diagnosis of
congestive heart failure, and one must measure blood
pressure. Normal blood pressure or blood pressure in the

Fig. 1 a Abdominal aortography shows severe stenosis of renal
artery (diameter about 0.8 mm) (white arrow) branching from the
aortic bifurcation at a sharp angle; b Successful angioplasty of renal
artery stenosis (white arrow)
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upper normal range after resuscitation must alert the cli-
nician to the possibility of severe hypertension as re-
sponsible for congestive heart failure [8]. A rational ap-
proach to reveal the cause of severe hypertension in in-
fants includes renal ultrasound as initial screening for
renal parenchymal and urological abnormalities, color
and duplex Doppler sonography for rapid and noninvasive
screening of renal vessel abnormalities, and renal isotope
studies before and after angiotensin-converting enzyme
inhibitors (ACEI) to detect a hemodynamically significant
renovascular disease [9]. While some cases of renovas-
cular lesions in infants may be diagnosed by Doppler
ultrasound, other cases, including ours, have demonstra-
ted that this technique may easily miss the diagnosis of
renovascular hypertension [9,10]. Therefore, a negative or
“normal” Doppler examination should be followed by
renal isotope scans and/or angiography. Also, severe hy-
pertension or failure to control hypertension effectively
with one drug is a golden indication that should guide the
physician to apply renal arteriography to detect renovas-
cular disease [11]. CT angiography and MR angiography,
although promising in the adult population [12], still have
limited application in infants [9].

Our case gave us valuable information regarding the
vascularization of the congenital pelvic kidney and
management of renovascular hypertension in infants with
solitary kidney. The congenital pelvic kidney results from
a failure of renal ascents during the fourth to eighth week
of gestation [13]. The blood supply in the pelvic kidney
presents with more anatomic variation than in the nor-
mally positioned lumbar kidney [13,14,15,16,17]. The
most common abnormal vascular supply consists of one
or two renal arteries that arise from the distal aorta, the
bifurcation, and the common or external iliac artery [16].
In the case reported here, the right renal artery arose from
the bifurcation of aorta. To the best of our knowledge,
RAS and single pelvic kidney has been rarely reported
[18]. This is potentially a harmful condition associated
with severe hypertension, progressive renal failure, and a
high risk of morbidity and mortality. In infants, the con-
trol of BP with antihypertensive drugs is the method of
choice, to enable normal growth development until sur-
gical correction of the renal artery stenosis has a chance to
be successful [4]. However, the refractoriness to medical
therapy, as was found in our patient, is common. Its
pathogenesis can be explained by the model of one-kid-
ney, one-clip Goldblatt hypertension, in which renal hy-
poperfusion leads to hyper-activation of the renin-angio-
tensin-aldosterone system with a consequent circulatory
volume expansion that cannot be modulated by pressure
natriuresis by means of the unaffected kidney. Pharma-
cological blockade of the renin-angiotensin-aldosterone
system may result in acute renal failure [4]. Therefore,
medical therapy accompanied by little compensatory re-
nin release and minimal effect on glomerular filtration
rate, such as labetalol and alpha-adrenergic blocking
agents, is preferred. PTA is less invasive than open sur-
gery, but the overall experience in small children is lim-
ited [5,19]. Potential complications of PTA include

hemorrhage or hematoma at the puncture site, transient
renal failure induced by contrast media, spasm of the
renal artery, embolization of the kidney, renal infarction,
dissection, perforation or rupture of the renal vessels,
anuria and balloon rupture. Our experience is encourag-
ing, as PTA using low profile coronary artery balloon
dilatation catheters and the most suitable vascular ap-
proach could be performed even in very young infants.
Although our patient is currently gaining weight and de-
veloping normally, these parameters along with his BP
will need to be monitored frequently until his physical
size is adequate for eventual vascular repair.

Conclusion

Renovascular hypertension due to RAS in infants with a
solitary kidney is difficult to control by medical treatment
alone. PTA should be considered as a viable option in
infants with refractory hypertension due to renal artery
stenosis in a solitary kidney.
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