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Introduction

Hypertension is uncommon in children and

adolescents and is usually secondary to an un-

derlying disease. Renovascular disease is the

most common cause of hypertension in this age
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group which covers 5-10% of all cases [1, 2].

Renovascular disease is a potentially curable

cause of hypertension. Therapeutic options

include medications, surgical revascularization

and percutaneous transluminal renal angiopla-

sty (PTRA) [3, 4]. Currently, PTRA is a pre-

ferred treatment for renal artery revasculariza-

tion, but renal autotransplantation has been an

alternative treatment for complex cases. Ne-

vertheless, there are a few reports on renal

autotransplantation in pediatric patients with

severe renal artery stenosis [5-7]. Here, we

report the case of a 14-year old boy with very

severe stenosis of renal artery requiring renal

autotransplantation.

Case report

A 14-year-old boy was referred to our hos-

pital for further evaluation and proper treat-

ment with the diagnosis of renal artery stenosis

made at another hospital. He had intermittent

headaches which developed 15 months ago and

aggravated since 4 months ago. He had no fa-

mily history of renal disease or hypertension

and presented with no other neurologic mani-

festation (i.e. seizures) except for headache.

He did not show signs of any genetic syndrome

such as dysmorphic features or café au lait

spots. No abdominal bruit was heard. The initial

blood pressure was 160/120 mmHg. Blood

pressures on both extremities were measured:

160/100 mmHg on the right arm, 160/105

mmHg on the left arm, 175/115 mmHg on the

right leg, and 170/110 mmHg on the left leg.

On admission, the laboratory findings were

as follows: Hemoglobin 14.3 g/dL, WBC 4,520/

mm
3
, Platelet 241,000/mm

3
, BUN/Cr 9.9/0.63

mg/dL, total protein 6.6 g/dL, albumin 4.5 g/dL,

total calcium 9.4 mg/dL, phosphorus 4.5 mg/dL,

Na 141 mmol/L, K 4.6 mmol/L, Cl 104 mmol/L,

C-reactive protein (CRP) <1 mg/L (normal: 0-

8 mg/L), erythrocyte sedimentation rate (ESR)

8 mm/hour (normal: 0-15 mm/hour), T3 160

ng/dL (normal: 80-200 ng/dL), fT4 1.13 ng/dL

(normal: 0.73-1.95 ng/dL), TSH 0.8 IU/mLμ

(normal: 0.3-4.0 IU/mL) and cortisol 82 ng/μ

mL (normal: 70-250 ng/mL). Renin (3.42 ng/

ml/hr, normal: 1.31-3.95 ng/ml/hr) and aldos-

terone (119.5 pg/mL, normal: 38.9-306.8 pg/

mL) levels were within normal ranges. Urin-

alysis did not show any proteinuria and hema-

turia. 24-(hour) urine Vanillymandelic acid and

metanephrine were 5.25 mg/day (normal: 0-

8.0 mg/day) and 0.5 mg/day (normal: 0-1.3

mg/day), respectively. Fundoscopic findings

showed no abnormal vascularity, and no systolic

or diastolic dysfunction was found on the echo-

cardiogram.

24-(hour) ambulatory blood pressure moni-

toring was applied, and the mean blood pressure

was 173/116 mmHg (systole 101-212 mmHg,

diastole 74-156 mmHg) during the day and was

153/93 mmHg (systole 133-202 mmHg, dia-

stole 54-146 mmHg) during the night.

Captopril renogram, Doppler ultrasonography

and CT angiography were performed to evaluate

renal artery stenosis. CT angiography and renal

angiography (Fig. 1A, B) demonstrated slight

narrowing in the right renal artery ostium and

complete obstruction in the left renal artery

ostium with multiple collaterals. No abnorma-

lities were observed in the abdominal aorta.

Revascularization was planned because hy-
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pertension was not adequately controlled with

amlodipine and atenolol combination therapy.

PTRA with stent insertion was performed for

the treatment of the right renal artery, but it

was impossible for the left renal artery due to

the total obstruction. Therefore, left nephrec-

tomy for autotransplantation was done with the

peritoneal approach. For minimization of ische-

mic injury, renal arterial perfusion via collateral

arteries was maintained until the nephrectomy.

Cold perfusion with organ preservation solution

(Histidine-Tryptophane-Ketoglutarate solu-

tion) was performed through the intact left

renal artery, and we carried out a subsequent

renal biopsy for the evaluation of histologic

abnormality of the autotransplantation, which

demonstrated normal renal architecture. The

left kidney was autotransplanted to the ipsila-

teral iliac fossa. The left renal vein was anasto-

mosed to the external iliac vein by the end-to-

side fashion, and the left renal artery was ana-

stomosed to the external iliac artery by the

end-to-side fashion.

Fibromuscular dysplasia was suspected to

be causing the renal artery stenosis based on

clinical aspects, including young age, absence

of signs suggesting a genetic syndrome and

normal ESR and CRP levels.

Postoperatively, Doppler ultrasonography

and MAG-3 renogram were performed, which

showed normal renal artery blood flow and kid-

ney function. A technetium-99m-labeled di-

mercaptosuccinic acid (DMSA) scan revealed

that the autotransplanted kidney functioned

well (Fig. 2). Blood pressure was normalized

to 127/70 mmHg, and anti-hypertensive drugs

were gradually tapered. Only aspirin was ad-

ministered to prevent thrombosis.

Discussion

Renovascular hypertension is classically de-

fined as systemic hypertension from renal ar-

terial stenosis or obstruction and results from

an activation of renin-angiotensin caused by

decreased arterial blood flow to a part or all

Fig. 1. (A) Right renal angiography shows the stenosis of right renal artery ostium
(white arrow head). (B) Left renal angiography shows collateral vessels.
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of one or both kidneys, secondary to stenotic

abnormalities of the aorta or renal artery and

its branches [8]. But, plasma renin activity may

not be elevated in the bilateral renal artery

stenosis like our patient because elevated sys-

temic blood pressure developed with sodium

and volume retention eventually restores the

renin level to normal [9]. The etiologies of re-

novascular hypertension in pediatric patients

differ from those in adults, in whom the disorder

is mostly related to atherosclerosis. The most

common cause of renovascular hypertension

in this age group is fibromuscular dysplasia,

which accounts for up to 60% [10]. Other

causes include middle aortic syndrome, neuro-

fibromatosis type I, tuberous sclerosis, Wil-

liams syndrome, Marfan syndrome, and diffe’ -

rent kinds of systemic vasculitis such as Taka-

yasu s disease, polyarteritis nodosa, and’

Kawasaki disease [11]. Different types of tu-

mors including neuroblastoma and Wilms tu’ -

mor can also compress the renal vasculature

causing hypertension [11].

Several imaging modalities play a role in

screening renal artery stenosis in hypertensive

patients including Doppler ultrasonography,

renal scintigraphy, CT angiography, and mag-

netic resonance angiography. Even though many

advances have been made in imaging techno-

logy, digital subtraction angiography remains

the gold standard in the diagnosis of renovas-

cular disease [12].

Therapeutic modalities of renovascular hy-

pertension include antihypertensive medication,

PTRA with or without stent implantation, and

surgical treatment [3, 4]. Patients with renov-

ascular hypertension usually need more than

one antihypertensive drug for blood pressure

control, but do not show a favorable response

to medical therapies. We started with amlodi-

pine and added atenolol because previous ad-

ministration of angiotensin-converting enzyme

inhibitor at the other hospital was not effective,

but the result was not satisfactory.

Long-term administration of antihypertensive

drug causes side effects and reduced intra-

renal blood flow may lead to renal parenchymal

damage and the deterioration of renal function.

In these situations, endovascular therapy and

surgery are two options for renal artery revas-

cularization.

PTRA with or without stenting is a valuable

treatment option in pediatric renal artery ste-

nosis [13], of which the success rate is in the

range of 28-94% in several studies [11].

Some patients develop restenosis after PTRA

which can be treated by repeated angioplasty

or surgery [14]. PTRA may be unsuccessful

or not possible in some cases because of the

Fig. 2. DMSA scan shows that left autotrans-
planted kidney functions well
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hilar location of atherosclerosis or inflamma-

tory lesions in vasulitis such as Takayasu s’

arteritis. Open surgery can be indicated when

both medical treatment and PTRA have failed.

Nephrectomy was an initial operative inter-

vention for the cure of renovascular hyperten-

sion, but currently the indication would be just

for the removal of a small, poorly functioning

kidney that is causing the hypertension [11].

The surgical options available for renovascular

hypertension include in situ revascularization

with aorto-renal, spleno-renal, or mesenterio-

renal bypass techniques and renal autotrans-

plantation [8]. Surgical outcome was good with

cure rates of 36-70% and with improvement

in a further 26-56% [11].

Dubernard et al. reported that renal auto-

transplantation was superior to bypass surgery,

especially in relief of hypertension and long-

term angiographic changes [15]. In addition,

bypass surgery is not available for small chil-

dren because of technical limitations [8]. For

these reasons, renal autotransplantation has

been an alternative treatment for more than 30

years, especially in complex cases [6]. Chiche

et al. investigated the early and late outcomes

of renal autotransplantation according to the

etiology of the underlying renal artery disease

[6]. They concluded that renal autotransplan-

tation was a highly effective treatment for

complex renovascular lesions related to fibro-

muscular dysplasia and Takayasu s disease,’

and it might be the only alternative in cases

involving extensive renovascular disease al-

though it was less effective for atherosclerosis

[6]. Nevertheless, most of the pediatric patients

have been successfully treated with PTRA and

only a few case of renal autotransplantation

have recently been reported [5-7]. Though

renal transplantation is a relatively safe proce-

dure, it may be accompanied with some compli-

cations. Minor complications include a suture

abscess, mild chronic wound pain and transient

acute tubular necrosis, and major complications

include renal artery stenosis, bowel infarction,

renal vein thrombosis and transplant loss [16].

Therefore, a careful follow-up after success-

ful surgery is needed.

Though the concise etiology of renal artery

stenosis was vague in our patient, the most

probable cause was fibromuscular dysplasia.

The atherosclerotic change is not common in

young age and the normal levels of inflamma-

tory markers lowered the possibility of vascu-

litis such as Takayasu s disease. The patient’

had no signs of genetic diseases such as neuro-

fibromatosis type I, tuberous sclerosis and

Williams syndrome.’

In conclusion, renal autotransplantation is

also a good treatment option for children with

severe renovascular hypertension when endova-

scular treatment has failed or is not possible.
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유발되는 전신성 고혈압이다 최근에는 신동맥의 재.
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개통을 위해 가 선호되고 있지만 복잡한 경우PTRA ,

에 있어서는 신 자가이식이 대안적인 치료방법으로

서 시행되어 왔다 저자들은 심각한 고혈압 증상을.

보인 세 남자 환아를 및 신 자가이식을 시14 PTRA

행하여 성공적으로 치료하였기에 보고하는 바이다.

도플러 초음파 검사와 혈관조영술상 우측 신동CT

맥 기시부에서 약간의 좁아짐과 다발적인 측부순환

을 동반한 좌측 신동맥 기시부의 완전폐색이 확인되

었다 우측 신동맥 협착의 치료를 위해 와 스. PTRA

텐트 삽입술을 시행하였으나 좌측 신동맥은 완전폐

색으로 인해 시술이 불가능하여 좌측 신장을 절제한

후 동측 장골와에 자가이식하였다 수술 후 시행한.

도플러 초음파 검사와 신주사 검사상 신혈MAG-3

류와 신기능은 정상이었다 혈압은 정상화되었으며.

항고혈압제 투여도 점차 중단하였다 임상적인 특성.

을 고려할 때 신성 고혈압의 원인은 섬유근성 형성이

상으로 생각되었다 결론적으로 신 자가이식은 혈관.

내 중재적 시술이 실패하였거나 불가능한 경우에 선

택할 수 있는 치료방법이다.
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