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Severe renovascular hypertension in an asymptomatic child —
11 years of follow up

Termka peHOBAaCKyJIapHa XHIIEPTEH3H]a KOJI JeTeTa 0€3 CUMIITOMA —
11 ronuna npahemwa

SUMMARY

Introduction Renovascular hypertension is a rare cause
of arterial hypertension in the pediatric population. The
aim of this report was to present the treatment outcome
in a girl with severe stenosis of the renal artery on a soli-
tary kidney.

Case outline A 6.5-year-old girl, otherwise healthy, was
found to be highly hypertensive (up to 200/140 mmHg)
during a systematic examination for school enrollment.
The imaging evaluation revealed that she has single kid-
ney with critical renal artery stenosis. Medication with
three antihypertensive drugs was unsuccessful. The angi-
oplasty attempt was complicated by artery wall dissec-
tion and the pseudoaneurysm development. This compli-
cation was treated surgically with an autologous saphe-
nous vein graft by-pass. Postoperatively, acute kidney in-
jury developed which required continuous renal replace-
ment therapy for two days, followed by hemorrhagic
shock and the need for reintervention with retroperito-
neal hematoma evacuation. After three years, aneurismal
dilated vein graft was replaced by a synthetic one (PTFE)
in London. Angioplasty of the synthetic graft were per-
formed twice due to the development of proximal steno-
sis and restenosis. After 11 years of follow-up, the girl
has well controlled blood pressure under two antihyper-
tensives, with normal renal function without proteinuria.
Conclusion This case illustrates that angioplasty for sin-
gle artery-stenosis in.children is procedure of high risk
which may results in aneurism formation or bleeding and
need for several kidney revascularization procedures. In
order to preserve kidney function, it requires a serious
multidisciplinary approach by nephrologists, interven-
tional radiologists/cardiologists and vascular surgeons.
Keywords: renal artery stenosis; single kidney; hyper-
tension; renal angioplasty; aorto-renal graft; children

INTRODUCTION

CAXKETAK

YBoa PeHoBackynapHa XHIIEPTCH3HMja je pelak y3poK
apTepUjCKe XUIEPTEH3Uje y TMEeAUjaTPHjCKOj TOomyJia-
muju. Lub oBor pana je 610 Aa NPUKaKEMO UCXO] Jie-
Yema KOJ JEBOjUMIC Ca TEIIKOM CTEHO30M pEeHalHe
apTepHje Ha COIMTapHOM OyOpery.

IIpuka3 6onecunka JeBojunim 6e3 UKAKBUX Terooa je
y y3pacTy ox 6,5 roiHa Ha CHCTEMaTCKOM IIperieny 3a
YIHC y MIKOITY U3MEpeH KPBHH HPUTHCAK OJT YaK MAKCH-
manHux 200/140 mmHg. YunmmeHuM UCHUTHBABbIMA je
OTKPHUBEHO J]a UMa jeJJaH QYHKIIHOHATHI OyOper ca KpH-
THYHOM CTEHO30M Ha PEHAIHOj apTepHju. MeaukaMeH-
TO3HA Teparyja ca TPy aHTUXUIIEPTCH3MBHA JIeKa je Ouia
Oe3ycnelnna, a IoKy11aj aHrHOTUIACTHKE je OO KOMILTH-
KOBaH JMCEKIMjOM 3Ha apTepHje Wpas3BojeM Iceypoa-
HeypusMe. KomIummkanuja je 30pUHyTa XHUPYPIIKOM
WHTEPBEHIMjOM M KpeupameM Dy-pass-a ayTonoraum
rpadrom BeHe cadene. ITocTomepaTHBHO ce Pa3BHIIO a-
KyTHO omrteheme Oyopera Koje je TOKOM JIBa JJaHa 3aXTe-
BaJIO XeMoI1jadHITpalijy U XeMOparujcku ok npahex
PCHHTEPBEHIIMjOM U €BAKyaI[ljOM PETPOIIEPUTOHEATHOT
xematoMa. [Tociie Tpu roguse je BeHcku rpadT 300r pas-
BOja aHEYPHU3MATCKOT MPOIIMPEHa 3aMEeHhEeH CHHTETHY-
kuM (IITOE) y uenrpy y Jlounony. I[Torom je y nBa Ha-
Bpara paljeHa aHrHOTUTACTHKA CHHTETHUYKOT rpadita 300r
pa3Boja MpoKCUMaJIHE CTeHo3e U pecTeHose. [locne 11
roauHa npaliema, 1eBojka UMa J00py KOHTPOITy KPBHOT
NPUTHACKA ca JBa aHTHXHWIEPTEH3HMBA, HOPMAJHY
OyOpexHy GyHKIH]y O6€3 IpoTeuHypHje.

3aksbyuak OBaj cilyuaj mokasyje Jia je aHrHOIUIACTHKA
KOJI CTEHO3€ pEHAaJIHE apTepHuje jeIMHOT ()yHKIIMOHATIHOT
OyOpera mmporieypa BUCOKOT pPH3HKa KOja MOXKE JOBECTH
1o dopMupama IceyIoaHeypU3Me WIH HCKpBapema U
noTpede 3a CpoBOlermeM BHIIIE MPOLIEAypa peBacKyIIa-
puszauyje. Y unipy ouyBama (yHkuuje OyOpera, 3axTeBa
MOCTOjalbe O030WJBHOT MYJITHAUCHUILIMHAPHOT THMA
Koju o0yxBaTa He(ppojora, HHTEPBEHTHOI paaUO-
JIoTa/KapANOJIOTa M BaCKyJIapHOT XUpYpra.

Kibyune peum: cTeHO3a peHallHE aprepuje; jelaH
OyOper; XuTepTeH3Hja; peHaTHa aHTHOIUIACTHKA; a0PTO-
peHanHu rpadT; Aeua

Renovascular hypertension (RVH) is a term that refers to an increased blood pressure (BP) due
to renal artery stenosis and consequent renal hypoperfusion that leads to the activation of the
renin-angiotensin-aldosterone system [1]. In children and adolescents, renal artery stenosis

(RAS) accounts for about 10% of all causes of secondary hypertension. In Europe and North
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America, the most common cause of RAS is fibromuscular dysplasia (FMD), while it is “Ta-
kayasu” arteritis in Asia and South Africa [2]. RAS can be classified into the following cate-
gories: genetic syndromes, acquired/inflammatory such as polyarteritis nodosa, idiopathic re-
nal artery stenosis, mid aortic syndrome (“Mid aortic sy”), external compression of the renal
artery and other causes. The most common genetic syndromes that lead to RVH are: neurofi-
bromatosis type 1 “Alagille sy,” “Williams sy,” tuberous sclerosis, Marfan syndrome [3]. A
number of radiological tests are used to diagnose RVH ranging from the screening method —
Doppler echo-sonography of renal blood vessels to contrast angiography, which is the gold
standard for diagnosing renal artery stenosis. Various pharmacological agents can.be used.in
RVH therapy, but very often this hypertension is pharmacoresistant with the requirement to
perform different kidney revascularization techniques [4]. The primary option is revasculari-
zation by percutaneous transluminal angioplasty (PTA), and in case of its failure, the options
are surgical procedures aimed at establishing the best perfusion of the Kidney and preserving
its function. The association of congenital anomalies of the urinary tract such as a solitary kid-
ney and severe renovascular disease is rarely described in the literature [5]. Here we report our
experience in diagnostics, treatment, complications and long-term outcome in a girl with severe
single kidney RAS.

CASE REPORT

A 6.5-year-old previously healthy girl was noted to be hypertensive with blood pressure
200/140 mmHg during investigations done for school application. On admission to our clinic,
the girl was without symptoms, well grown with normal physical findings. Blood pressure on
the leg was also elevated 200/120 mmHg with palpable femoral pulses. There was no personal
and family history of significance. Laboratory investigations revealed normal glomerular fil-
tration rate (GFR — 112 ml/min / 1.73m?) and electrolytes. Left ventricular hypertrophy was
seen on echocardiography. Abdominal ultrasound showed the right solitary kidney with normal
echo structure, 9.4 cm in length (50th centile for age and height and single functioning kidney).
Renal artery duplex ultrasound showed an increase in the peak systolic velocity (PSV) of > 300
cm/s at the origin of the right renal artery with post stenotic turbulence indicating a right renal
stenosis. Dimercaptosuccinic acid scan confirmed absence of left kidney (Figure 1). Three
medications failed to control blood pressure: nifedipine, carvedilol and minoxidil. Due to sus-
pected renovascular hypertension patient underwent angiography which demonstrated critical

stenosis in the middle part of main renal artery (Figure 2). This stenosis was crossed with
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guidewire and first attempt of 3.5 mm balloon dilatation was failed (Figure 3). A larger balloon
of 4 mm was ruptured and induced lesion of the distal part of the renal artery (Figure 4). Patient
was hemodynamically stabile, but kidney function worsening with creatinine increase after 48
hours (55-127 umol/L) and transitory polyuria was developed. After two weeks, control angi-
ography revealed pseudoaneurysm formation on the upper pole segmental branch (Figure 5),
with invasive BP in aorta of 192/96 mmHg. Ten days later, patient underwent surgery with
aneurysm resection and creation of saphenous vein patch. Due to postoperative anuria, contin-
uous veno-venous hemodiafiltration (CVVHDF) was done during 48 hours. Activated clotting
time during CVVHDF was at the recommended levels ~165 s. Despite this, patient.developed
massive abdominal bleeding which resulted in hemorrhagic shock (BP: 89/43 mmHg; Hgb
52g/L). Relaparotomy resulted in evacuation of large number of intraabdominal hematomas
with suture of small perivertebral vessels. Immediately after reoperation, diuresis appeared and
CVVHDF was stopped. In the following three years, there was satisfactory control of BP (of-
fice measurement of 125/80 mmHg) with two-antihypertensives (carvedilol and nifedipine),
normal renal function (GFR 98 ml/min /.1.73'm?) and with regression of the left ventricular
mass. However, three years after the surgery, the girl became hypertensive, and an aneurysmal
dilatation of the vein patch was verified (Figure 6). The next operation with resection of the
vein graft and implantation of synthetic polytetrafluoroethylene (PTFE) was performed in Lon-
don, Great Ormond Street Hospital. Systolic BP target was kept at 120 mmHg with carvedilol.
Nifedipine was stopped. After two years, hypertension worsened and Doppler showed a high
degree of stenosis at.the proximal site of the implanted graft, resulted in angioplasty of PTFE
in London. On that occasion, significant intrarenal narrowing was seen on angiography. After
4 years from the PTFE angioplasty and 11 years from the first operation, a duplex ultrasound
revealed a significant narrowing of > 70% on the graft lumen. PTFE redilatation was performed
in London. At the most recent follow-up, eleven years after the first operation, and 3 months
after the last intervention, the patient's BP is satisfactory, 130/85 mmHg under double medica-
tions (carvedilol and doxazosin). Kidney function remained normal (GFR 99 ml/min / 1.73

m2), without proteinuria.

This case report was approved by the Clinical Ethics Committee and written consent was ob-

tained for the publication of this case report from the patient and her parent.
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DISCUSSION

Idiopathic stenosis of the renal artery, or FMD, is a heterogeneous group of systemic, non-
inflammatory and non-atherosclerotic diseases of the blood vessel wall that lead to the devel-
opment of RVH [1]. It is interesting that RVH is discovered accidentally in as many as 26-70%
of asymptomatic children, to which group our patient belongs [1, 6]. The younger population
of children may exhibit neurological symptoms (convulsions) or cardiac symptoms such as
congestive heart failure. An example of cardiac dysfunction and hypertension due to renovas-
cular stenosis in a single functioning kidney in an infant was presented by Hall et-al [7]. The
association of congenital anomalies of the urinary tract such as a solitary kidney-and severe
renovascular disease as we present here is rarely described in the literature [5, 7]. The diagnosis
of RVH in children is often made with a long delay, which significantly affects the course of
the disease and the prognosis. The reason for this is that the symptoms are.often non-specific
or absent, and children older than 3 years often do not have their-blood pressure measured,
despite clear recommendations [2]. In children with suspected RVH, duplex ultrasound is a
widely accepted method as a screening test [8]. RVH is suggested, like the findings in our
patient, by peak systolic velocity > 2 m/s and the finding of the “parvus-tardus” type blood
flow waves distal to the stenosis [9]. Contrastiangiography, in addition to being the gold stand-
ard in diagnostics, also provides the best view of intrarenal blood vessels, and can also be a
therapeutic procedure. [3]. As a rule, this type of hypertension is resistant to medication, as in
the case of our patient, but one should always try, so there are data that even in 65.8% of cases
of renal artery stenosis in the pediatric population, conservative treatment was successful after
long-term follow-up [10]. Renal revascularization by PTA or surgical procedures are important
therapeutic options aimed at establish the best perfusion of the kidney and preserve its function.
In a'large retrospective study by Agrawal et al. 27 years of experience using PTA in the treat-
ment of children with RVH are presented. PTA is a safe, less invasive procedure that can be
performed with balloon dilatation, the so-called balloon angioplasty or with stent placement
(considered in older children who have finished growing). This method is effective in over 50%
of patients (normalization of blood pressure without drugs or reduction of the number of drugs),
with restenosis occurring in about 25-30% of treated children [11, 12]. In the case of resistant
stenoses, cutting balloons can significantly improve the results even in a single functioning
kidney [7, 13]. Possible complications of this method are: contrast nephropathy [14], artery
spasm, dissection or even perforation which ultimately can lead to hemorrhagic shock [1]. In
our patient, the non-invasive method (PTA) failed due to the dissection of the artery wall and

a pseudoaneurysm formation. Pseudoaneurysm as a complication of PTA was described in 1

DOI: https://doi.org/10.2298/SARH2410140863 Copyright © Serbian Medical Society



Srp Arh Celok Lek 2024 | Online First: November 21, 2024 | DOI: https://doi.org/10.2298/SARH241014086S 6

of 13 pediatric patients with RAS [14]. Kari et al. showed complications after PTA in 11.4%
of procedures (13 out of 114), one of which was fatal and led to death [15]. Namely, in a 8 year
old patient, repeated angioplasty of a single kidney synthetic graft led to dissection of the blood
vessel wall resulted in fatal bleeding. Surgical revascularization has a higher success rate than
PTA (70-80%), however, it is generally an option if PTA fails. There are several surgical pro-
cedures: resection of the narrowed segment and primary reanastomosis, aorto-renal bypass,
autotransplantation or nephrectomy (if there is significant atrophy of the renal parenchyma). In
order to prevent potential complications of PTA, Doshi et al. reported in a young girl with one
functioning kidney surgical correction as the first revascularization option [16]. In-this case,
the cutting of the narrowed segment, which made significant kinking during expirations, after
6 months of follow-up showed a normal finding on ultrasound doppler without the use of anti-
hypertensive drugs. In the meta-analysis by Trinquart et al. [17], which included two pediatric
studies with a total of 60 patients treated for RAS, aortorenal bypass was most often from the
saphenous vein, in 62% of cases, and nephrectomy was performed in 22% of patients. In the
first included study, 59.2% of children had blood pressure < 150/90 mmHg after six months
without therapy, and in the second study, 87.9% of patients had blood pressure lower than
140/90 mmHg during at least 42 months of follow-up [17]. The saphenous patch in our patient
achieved satisfactory BP control (office measurement of 125/80 mmHg) under two antihyper-
tensives for three years, but then it became insufficient due to the development of graft dilata-
tion. Aneurysmal dilatation of the autologous graft from the saphenous vein was described in
a study ‘of Sandmann et al. in 9% of cases (42 pediatric and 2 adult patients) with RAS who
required reconstructive surgery [18]. Due to saphenous patch dilatation and worsening of hy-
pertension in our patient, reintervention and dacron graft replacement had to be performed. An
artificial graft was placed in London, but with subsequent de novo stenoses that required twice
redilatation. In the aforementioned paper, restenoses in patients with PTFE grafts were treated
with stenting in one case or reconstruction with a suitable patch in the other [18]. Despite the
development of intrarenal stenoses in our patient and the described numerous complications,
renal function was preserved without residual proteinuria with satisfactory blood pressure con-
trol. Clinically, RVH should be suspected when high BP refractory to multiple antihypertensive

drugs is present, especially in a younger child.

This case illustrates that angioplasty for single artery stenosis in children is procedure of high
risk which may results in aneurism formation or bleeding and need for several kidney revascu-

larization procedures.
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Figure 1. Dimercaptosuccinic acid scan confirmed left kidney agenesis
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Figure 2. Angiography demonstrated critical stenosis in the middle part of main renal artery

with minimal lumen ~ 1mm (arrow shows the narrowest segment)
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Figure 3. Balloon angioplasty attempt

DOI: https://doi.org/10.2298/SARH241014086S Copyright © Serbian Medical Society

12



Srp Arh Celok Lek 2024 | Online First: November 21, 2024 | DOI: https://doi.org/10.2298/SARH241014086S 13

Figure 4. Distal right renal artery lesion with compromised circulation in the lower part of

the single kidney
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Figure 5. Control angiography revealed a pseudoaneurysm 18 x 15 mm in size on the upper

pole segmental branch (arrow shows circular pseudoaneurysm)
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Figure 6. Saphenous patch dilatation on angiography (arrows shows enormous vein patch di-

latation)
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