
Acta Paediatrica Hungarica , 26 (3 ), pp. 205 — 2 7 / (1985)

Surgical treatment of renovascular hypertension 
in children and adolescents

C D z s in ic h , C F a r sa n g , I Szabó , L Szlá v y ,
В D l u s t u s , Margit Százados

D e p a rtm e n t o f C ard io v ascu la r S u rgery  an d  Second D e p a rtm e n t o f  In te rn a l 
M edicine, Sem m elw eis U n iv e rs ity  M edical School, B u d ap es t, H u n g a ry

R en o v a sc u la r  d iso rders a re  ra th e r  ra re  in  ch ild ren  a n d  adolescents 
b u t h av e  sev ere  consequences due  to  co m p lica ting  h y p e rte n s io n . Six cases 
successfully t r e a te d  b y  su rg ery  a re  described . T h e  im p o rta n c e  o f  early  
diagnosis a n d  v a sc u la r co rrec tion  is stressed ; n o rm aliza tio n  o f  blood pressure 
has been ach iev ed  in  ev e ry  case.

The most frequent cause of “sur
gical” hypertension in childhood and 
adolescence is the typical form of 
coarctation of the isthmic section of 
the aorta. The next in rank are vas
cular abnormalities of the kidney or 
those leading to impaired renal cir
culation. The latter comprise atypical 
coarctation of the descending or 
abdominal aorta and disorders leading 
to stenosis of the renal artery.

P a t ie n t s

Six p a tie n ts  w ith  ren o v ascu la r h y p e r
ten s io n  h av e  been o p e ra te d  on  d u rin g  th e  
la s t six  years . T hree  o f  th e m  w ere younger 
th a n  14 years  while th e  o th e rs  w ere adoles
cen ts  be tw een  14 a n d  18 y e a rs  o f  age.

T ab le  I  sum m arizes th e  p rin c ip a l p re 
o p e ra tiv e  d a ta .

Case 1. A  g irl o f  14 y e a rs  w as found  b y  
screen ing  in  th e  school to  h av e  a  blood 
p ressu re  o f 180/120 m m  H g . She w as 
a d m itte d  for ev a lu a tio n  o f  th is  condition . 
A t adm ission  she h ad  a  n o rm a l ap pearance  
an d  w as norm ally  developed . A rte r ia l

p u lsa tio n  w as w eak  all o v e r  b o th  low er 
lim bs, o v e r th e  a b d o m in a l a o r ta  a  holo- 
systo lic  m u rm u r could  be  hoard . The 
m u rm u r could be  follow ed o v e r  b o th  iliac 
a rte rie s . L a b o ra to ry  te s ts  revealed  only 
sligh t hypokalae rn ia . A ll re n a l functions 
w ere n o rm al, th e  size o f  k id n ey s  w as also 
no rm al.

C a th e te r  an g io g rap h y  a n d  d ire c t blood 
p ressu re  m easu rem en ts  w ere  carried  out. 
T he an g io g rap h y  revealed  m u ltip le  a rte ria l 
su p p ly  o f  b o th  k idneys. T h e  a r te ry  supp ly 
ing  th e  u p p e r  po le  o f  th e  le f t k id n ey  was 
occluded on  a  p ro x im a l sec tio n  o f  abou t 
15 m m . T he ab d o m in a l a o r ta  showed 
a  funnel-shaped  stenosis  a t  th e  level of 
th e  re n a l a rte rie s , th e  m in im u m  d iam eter 
be ing  6 m m . T he  pelv ic  a r te r ie s  below  the 
b ifu rca tio n  w ere o f  n o rm a l size (F igure 1). 
T here  w as a  b lood  p re ssu re  difference of 
40 m m  H g  be tw een  th e  su p ra s te n o tic  and 
in fra s ten o tic  p a r ts .

S ince th e  low er e x tre m itie s  showed 
u n im p aired  a r te r ia l  su p p ly  even  during 
load ing , we desisted  fro m  su rg ica l t r e a t
m e n t o f  th e  ao rtic  a b n o rm a lity . A fter 
in fraco lic  a p p ro ach  in d ire c t re im plan
ta t io n  o f  th e  le f t u p p e r  p o la r  a r te ry  was 
ca rried  o u t b y  h e lp  o f  a  g ra f t  tak en  from  
th e  le f t saphenous ve in . T he  p a tie n t’s 
h y p erten s io n  n o rm alized  d u rin g  th e  early
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T a b l e  I

Serial
num ber

of
patien t

Age,
years

Gender RE, (mm Hg) Diagnosis

1 14 F 1 8 0 /1 2 0 Coarctation of abdom inal ao rta . A orta angusta. B ilateral 
m ultiple renal arteries. Occlusion of left superior renal 
po lar artery.

2 12 M 1 9 0 /1 2 0 B ilateral multiple renal arteries. Stenosis of righ t renal 
arteries.

3 13 M 1 8 0 /1 1 0 Stenosis of right renal artery . H ypoplasia of left kidney. 
H ydroureter and pyelonephritis on left side.

4 16 F 1 7 0 /1 1 0 Stenosis of left renal artery . Occlusion of left subclavian 
artery . Takayashu’s disease.

5 16 M 2 0 0 /1 4 0 Occlusion of left renal artery . Double right renal artery. 
Hyperbilirubinaemia.

0 17 M 1 9 0 /1 3 0 Stenosis and ventroposition of right renal artery . Mul
tip le  renal arteries on left side.

p o s to p e ra tiv e  period. T he su rg ic a l w o u n d s 
e x h ib i te d  p rim a ry  healing, an d  th e  p a t ie n t  
w as d isch a rg ed  on th e  e ig h th  d a y  a f te r  
s u rg e ry . S he  h as been checked  re g u la r ly  
d u r in g  th e  p a s t five years , a n d  sh e  h a s  
b een  f r e e  o f  com plaints.

Case 2. A  12 years old boy , h is  h y p e r 
te n s io n  w as  detec ted  by  schoo l sc reen in g . 
H e  h a d  been  com plain ing  o f  f r e q u e n t

headaches a n d  ir r i ta b il i ty .  H e  w as a d m itte d  
to  o u r d e p a r tm e n t . P ro tra c te d  excre tion  
of th e  rad io o p aq u e  m a te r ia l b y  th e  r ig h t 
k idney  an d  s lig h t p a re n c h y m a l loss in  th e  
sam e k id n ey  su ggested  ren o v ascu la r orig in  
o f th e  h y p e rte n s io n . A rte r io g rap h y  rev ea l
ed each th re e  re n a l a rte r ie s  on b o th  sides 
arising  in  v e n tro p o sitio n . A ll th re e  a rte rie s  
o f th e  r ig h t k id n e y  ex h ib ited  in itia l stenosis

F i g . 1. Case 1. A o rta  a n g u s ta  a n d  m ultip le  re n a l a r te r ie s . O cclusion in  a 
le n g th  o f  15 m m  o f th e  a r t e r y  su p p ly in g  th e  u p p e r  p o le  o f  th e  le f t  k id n ey
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w ith  p o s ts te n o tic  d ila ta tio n . Iso to p e  n e 
p h ro g ra p h y  show ed a  30%  fu n c tio n a l share  
o f  th e  r ig h t k idney . T o ta l k id n ey  functions 
w ere u n a ffec ted . S light seco n d ary  hypo- 
ka laem ia  w as p resen t. W e decided  to  p e r
fo rm  su rg ica l reco n s tru c tio n .

T he  a r te r ie s  o f  th e  r ig h t k id n ey  w ere 
ap p ro ach ed  supraco lica lly  a f te r  m obil
iza tion  o f  th e  duodenum . A ll th re e  a rte rie s  
w ere lig a ted  a t  th e  s te n o tic  o rific ia l level 
an d  in d ire c t an tec av a l re im p la n ta tio n  w as 
carried  o u t using  an  au to lo g o u s sap h en a  
g ra f t sh ap in g  a  new  t r ip a r t i te  h ilus. Som e 
h o u rs  a f te r  su rg ery  th e  p a t ie n t’s blood 
p ressu re  s tab ilized  a t  a  va lu e  o f 120/70 
m m  H g . T he  p o s to p e ra tiv e  period  w as 
u n ev en tfu l. H e  h a s  been  follow ed for tw o 
y ears ; h e  is free  o f  co m p la in ts  an d  is 
engaged in  sp o rts . Iso to p e  ren o g rap h y  
show ed reeq u a liza tio n  o f  th e  fu n c tio n  o f 
th e  tw o  k idneys.

Case 3. T h is  13 y ea rs  old b o y  h ad  been 
tre a te d  fo r u r in a ry  t r a c t  in fec tion  an d  
h y p e rten s io n  in  a n o th e r  h o sp ita l. T he 
p y u r ia  h av in g  been  cu red , u ro g rap h y  an d  
ren o v aso g rap h y  w ere ca rried  o u t. These 
revealed  h y p o p las ia  o f  th e  le f t k idney  
w hich w as supp lied  b y  a  double  ren a l 
a r te ry . E x c re tio n  w as u n im paired . T he 
d ila ted  le f t u re te r  w as to r tu o u s  an d  a t  th e

v es ico u re te ra l ju n c tio n  s tenosed . T h e  o ri
fic ia l sec tio n  o f th e  r ig h t re n a l a r te ry  
ex h ib ited  a  80%  narrow ing . P e rc u ta n e o u s  
tra n s lu m in a l ang iop lasty  w as p e rfo rm ed  
w hich re su lte d  in  a  tra n s ito ry  m o d e ra tio n  
o f  th e  h y p e rten s io n  o f 180/130 m m  H g. 
W h en  th e  blood pressu re  h ad  re tu rn e d  to  
th e  p rev io u s  h igh  values, a n g io g ra p h y  w as 
ag a in  ca rr ied  o u t and  th is  show ed  p e r 
sis ten ce  o f  th e  stenosis seen p re v io u s ly  on 
th e  r ig h t ren a l a r te ry . T he  p a t i e n t  w as 
re fe rre d  to  u s  for surgery .

S ince th e  func tiona l iso tope  te s ts  show ed 
a  40%  sh a re  o f th e  left k id n ey  w ith in  th e  
to ta l  fu n c tio n , we decided to  r e ta in  the  
le f t k id n ey . T he rig h t re n a l a r t e r y  w as 
exposed  in fracolically . A fte r  m ob iliza tio n  
o f  th e  in fe rio r v ena  cav a  a n d  th e  le ft 
re n a l ve in , ao rto ren a l a r te r io to m y  and  
d ila ta to ry  p lastics using a  G o re -tex  p a tc h  
w ere  p erfo rm ed . A fte r su rg ery  th e  p a t ie n t’s 
b lood  p re ssu re  decreased o n ly  m o d era te ly ; 
th is  w as explained firs t b y  p a re n c h y m a l 
d am ag e  o f  th e  le ft k id n ey . C o n tro l by  
A n g io tro n  ang iography , h o w ev er, u n eq u i
vo ca lly  d em o n s tra ted  a  s ten o sis  o f  th e  
re c o n s tru c te d  blood vessel sec tio n  (F igure  
2). T w o w eeks la te r  su rg e ry  w as rep ea ted . 
T h e  r ig h t ren a l a r te ry  w as  ap p ro ach ed  
sup raco lica lly  from  th e  r ig h t side. In d ire c t

F ig . 2. Case 3. A b d o m in a l su m m atio n  a o rto g ra p h y . Stenosis o f  r ig h t re n a l 
a r te ry  an d  h y p o p la s ia  o f  le f t k idney
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r e im p la n ta t io n  was ca rried  o u t  u tiliz ing  
a n  a r t e r i a l  g ra f t tak en  fro m  th e  in fra ren a l 
p a r t  ( in te rn a l iliac a r te ry )  o f  th e  ao rta . 
T h is  w a s  follow ed by  n o rm a liz a tio n  o f  th e  
b lo o d  p re s su re , only m in im a l doses o f 
a n t ih y p e r te n s iv e  drugs w ere  necessary . 
T h e  s u rg ic a l w ounds e x h ib ite d  h ea lin g  by  
f i r s t  in te n tio n . A con tro l iso to p e  renog 
r a p h y  p e rfo rm ed  tw o m o n th s  la t e r  show ed 
a  2 5 %  in c rease  in  th e  p e rfu s io n  o f  th e  rig h t 
k id n e y . A n g io tro n  an g io g rap h y  confirm ed  
id e a l a n a to m ic a l cond itions (F ig u re  3). 
T h e  p a t i e n t ’s blood p ressu re  co u ld  be  k ep t 
n o rm a l  w ith  0.5 m g p razosine  tw ic e  daily . 
N o w , ce ssa tio n  of a n tih y p e r te n s iv e  t r e a t 
m e n t  is b e in g  weighed an d  a n  u re te ro p la s ty  
is p la n n e d .

Case 4. A  g irl o f 16 y ea rs  w as  a d m itte d  
b e c a u se  o f  h a rd ly  p a lp ab le  a r te r ia l  p u l
s a t io n  o n  th e  left a rm  an d  a  b lo o d  p ressu re  
o f  170 /110  m m  H g on th e  r ig h t a rm . She 
w as n o rm a lly  developed, h ad  s l ig h t h ir su 
tis m , a n d  a  systolic m u rm u r  cou ld  be 
h e a rd  a b o v e  th e  left su p ra c la v ic u la r fossa 
a n d  th e  ab d o m in a l ao rta . E n d o c rin e  h y p e r 
te n s io n  w as  excluded b y  d e ta ile d  la b o ra 
to r y  s tu d ie s .  A ngiography  w as in d ica ted , 
th e  c h a ra c te r is t ic  localization  o f  th e  v a s 
c u la r  m a lfo rm a tio n s  suggested  T a k a y a s h u ’s 
d isease . T h e  left subclav ian  a r t e r y  w as

fo u n d  to  be  occluded as fa r  a s  i ts  second 
th i rd ;  i t s  d is ta l section  w as su p p lied  v ia  
th e  th y re o c e rv ic a l tru n k  (F ig u re  4). T he 
rem a in in g  su p raao rtic  t ru n k s  show ed n o r 
m a l a n a to m y . A m ild , sand -g lass shaped  
sten o sis  w as  observed  on th e  a b d o m in a l 
a o r ta  a t  th e  level o f th e  re n a l a r te r ie s . 
A  s ten o s is  exceeding  60%  w as d em o n 
s t r a te d  a f t e r  th e  orifice o f  th e  le ft ren a l 
a r t e r y  in  a  len g th  of 10 m m  (F ig u re  5). 
S ince th e r e  w as no func tiona l o r n u tr i t iv e  
d am ag e  o n  th e  le ft u p p e r e x tre m ity , s u r 
g ica l t r e a tm e n t  o f th e  ren a l a r t  e ry  stenosis , 
w h ich  h a d  m a in ta in ed  th e  h y p e r te n 
sion, w as decided . D uring  su rg e ry  u n d e r 
to ta l  h e p a rin iz a tio n  “ ax illa ry ” a o rto -a r te -  
r io to m y  w as carried  o u t, a f te r  local en d ar- 
te r ie c to m y  free  circu la tion  to  th e  orifice  
o f  th e  re n a l a r te ry  w as secured by  using  
d ila ta to ry  p las tics  witli a  G ore-tex  p a tc h  
w hich  w as  app lied  so as to  co rrec t th e  
stenosis  o f  th e  a o rta  as well.

T h e  p o s to p e ra tiv e  course w as u n e v e n t
fu l, th e  p a t i e n t ’s blood p ressu re  re tu rn e d  
to  n o rm a l v a lu es  on th e  f irs t  p o s to p e ra tiv e  
d ay . H is to lo g y  revealed  v a scu la r changes 
c h a ra c te r is tic  o f  T ak ay ash u ’s d isease . O ne 
y e a r  la te r  th e  p a tie n t h a d  a  n o rm a l b lood  
p ressu re . N ow  she h as been free  o f  co m 
p la in ts  fo r fo u r  years , th e re  h a s  b een  no

F i g . 3. Case 3. P o s to p e ra tiv e  ang iogram  d e m o n s tra te s  a r te r ia l a u to g ra f t o f 
g o o d  fu n c tio n  on r ig h t s ide . P h o to g rap h  m a d e  b y  su b tra c tio n  tech n iq u e
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F ia . 4. Case 4. T a k a y a sh u ’s a r te r i i t is  occludes th e  in tra th o ra c a l sec tio n  o f  th e  
le f t subclav ian  a r te ry , th e  o th e r  su p raao rtic  a r te r ie s  a re  u n a ffec ted

progress in  h e r  su p raao rtic  cond ition , h e r 
b lood p ressu re  is now  130/80 m m  H g.

Case 5. A  boy  o f 16 y e a rs  h a d  b een  found  
to  h av e  a  blood pressure o f  200/140 m m  H g. 
C onserva tive  tr e a tm e n t h a d  b een  a t 
te m p te d , th is  had  re su lte d  in  a  sligh t 
decrease in  h is h y p erten sio n . H e  h a d  been  
a d m itte d  fo r fu r th e r  e v a lu a tio n  to  a n o th e r  
ho sp ita l. A t adm ission he  h a d  h ad  p ro 
nounced  hypokalaem ia  an d  slig h tly  e le

v a te d  se rum  b ilirub in . T he  l a t t e r  h a d  been 
exp la ined  as  a  re su lt o f  m ild  congen ita l 
en zy m o p a th y . B y  u ro g ra p h y , b ila te ra l 
ex cre tio n  h ad  been  d e m o n s tra te d  b u t 
tra n s p o r t  o f  th e  c o n tra s t m a te r ia l  was 
p ro tra c te d  on th e  le f t side. T h e re  h a d  been 
no  difference in  ren a l size. A o rto g ra p h y  
h a d  revea led  posto rific ia l o cc lu s ion  o f  th e  
le f t re n a l a r te ry  in  a  len g th  o f  10 m m , the 
n o rm al d is ta l p a r t  w as su p p lie d  th ro u g h

F ig . 5. Case 4. T a k a y a sh u ’s a rte riitis . A b dom ina l ao rto g ram  sh o w s th e  
s ten o tic  orifice o f  th e  re n a l a r te ry  and  th e  sligh t, sand-g lass sh a p e d  stenosis

o f  th e  abdom ina l a o r ta
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F m . 6. Case 6. O cc lu sio n  o f  le ft renal a r te ry , re fillin g  o f th e  p o sts ten o tic  
sec tio n  th ro u g h  th e  rich c o lla te ra l n e tw o rk

a  r ic h  a r te r ia l colla teral p le x u s  a ro u n d  the 
p e lv is . T h ere  w as a  d o u b le  r ig h t  renal 
a r t e r y  (F igure 6).

T h e  p a tie n t was t r a n s fe r re d  to  our 
d e p a r tm e n t  for surgical c o rre c tio n . O ur 
f in d in g s  w ere in full a g re e m e n t w ith  those 
o b ta in e d  earlier. B y  u p p e r-m e d ia n  lap aro 
to m y  th e  le ft renal a r te r y  w a s  p rep a red  
in fraco lic a lly  and d irec t a o r to r e n a l  re im 
p la n ta t io n  w as carried  o u t. T h e  p a t ie n t’s

b lood p re s su re  re tu rn e d  to  n o rm a l values 
w ith in  a  few  hou rs . H is p o sto p e ra tiv e  
course w as  u n ev en tfu l. H e  now  h as  been 
free  o f  sy m p to m s  an d  com pla in ts  fo r one 
and  a  h a l f  y ea rs .

Case 6. I n  a  17 y ea rs  old m ale  p a tie n t 
h y p e rte n s io n  h ad  been  d e tec ted  a t  a  
ro u tin e  schoo l exam in a tio n  one an d  a  h a lf  
y ea rs  e a rlie r . U ro g rap h y , rad io ren o g rap h y , 
p la sm a  re n in  a c tiv ity  o f selected  ren a l vein

F ig . 7. Case 6. R e n o v a so g ra m  showing p a ra a o r tic  s ten o sis  o f r ig h t ren a l
a rte ry
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blood an d  a o rto g ra p h y  unequ ivoca lly  
p o in ted  to  hypop erfu sio n  o f  th e  rig h t 
k idney . T h ere  w as a  90%  stenosis on th e  
r ig h t ren a l a r te r y  in  v en troposition , a t  
1 cm  a f te r  th e  orifice th e  s ten o tic  b lood
vessel d iv ided  in to  tw o  a rte rie s , crossing 
each  o th e r  an d  ex h ib itin g  sligh t p o s t
s ten o tic  d ila ta tio n . T he  le f t k id n ey  w as 
supplied  b y  m u ltip le  ren a l a rte rie s . T he 
k idneys w ere a b o u t th e  sam e size, b u t 
th e ir  fu n c tio n a l sh a re  w as 30%  a n d  70% , 
re spec tive ly  (F ig u re  7).

A t su rg e ry , th e  r ig h t ren a l a r te ry  was 
ap p ro ach ed  supraco lica lly . A fte r ligation  
o f  th e  s te n o tic  com m on tr u n k  an tec av a l 
in d irec t re im p la n ta tio n  w as carried  o u t, 
u tiliz ing  a n  au to logous sap h en a  g ra f t. 
E n d -to -en d  an asto m o sis  w as m ade  w ith  
th e  u p p e r  po le  a r te ry  an d  side-to-end 
anastom osis  w ith  th e  a r te ry  supp ly ing  th e  
low er pole . T h e  p a t ie n t’s blood p ressu re  
re tu rn e d  to  n o rm a l va lues w ith in  a  few  
hours . A fte r  a n  u n ev en tfu l p o sto p e ra tiv e  
period  he  w as d ischarged  on  th e  eigh th  
p o s to p e ra tiv e  d a y . N ow  he h as been  in  
excellen t h e a lth  fo r one yea r, he  is norm o- 
tensive  a n d  capab le  o f  co n tinu ing  h is 
o rig inal s tu d ies . T h ere  is no fu n c tio n a l 
d ifference be tw een  h is  tw o  k idneys.

T ab le  I I  sum s u p  fu r th e r  d a ta  o f o u r 
p a tie n ts .

D isc u ssio n

Renovascular disease is rare in 
childhood and adolescence but it is 
a severe condition because of the high 
risk of hypertensive damage [2, 6]. 
Its exact incidence in these age 
groups is difficult to estimate because 
systematic screening has only been 
established in recent years [7, 17, 19, 
21]. Within the highly selected reno
vascular material of our Department 
the share of paediatric cases is 4%.

There are some differences in pathol
ogy between childhood and adult 
cases. In children affected by reno
vascular hypertension 50 — 60% of 
the abnormalities are of congenital 
origin [4]. Atypical coarctation, mul
tiplicity of the renal artery, ventro
position of its orifice are often accom
panied by stenosis [13]. In the 
material of Stanley and Fry [29] 
orificial stenosis makes up 50% of 
all cases. In some of their cases the 
abnormality was accompanied by

T a b le  I I

Serial
number

of
patient

Renin
quotient Type of surgery

Postoperative 
blood-pressure, 

mm Hg
Duration 

of follow-up

j — Left indirect aortorenal reimplantation, venous 
graft

130/70 5 years

2 — Right antecaval aortorenal indirect reimplantation, 
hilar microreconstruction

120/70 2 years

3 1.43 I. Right orificial Gore-tex patch plastics 
II. Right antecaval indirect reimplantation, auto

logous arterial graft

160/100
120/80 3 months

4 1.3 Aortorenal Gore-tex patch plastics 120/70 4 years
6 — Left direct reimplantation 120/70 1 year
6 1.8 Right indirect reimplantation, hilar microrecon

struction
120/80 1.6 years
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neurofibromatosis or abdominal co
arctation of the aorta.

Inflammatory vascular changes oc
cur much less frequently. In our 
material one patient was affected by 
Takayashu’s arteritis. In the largest 
paediatric material there were three 
cases, one of them of grave outcome 
[31]. Even less frequently can fibro- 
muscular hypertension be observed, 
although alterations affecting distal 
sections of the renal artery and 
attributed to a local weakness of 
the vascular wall may exhibit similar 
histology. Stenosis of sclerotic origin 
does not occur in these age groups.

It seems that hypoperfusion causes 
less parenchymal damage in children 
and adolescents, therefore 0.5 —1.0 cm 
reductions in renal length should be 
considered pathological. The diagnos
tic value of urography is rather 
restricted since functional deficits can 
only be shown in advanced cases. 
In our cases renal arterial occlusion 
did not lead to appreciable changes in 
size or function. Isotope studies 
perfusion and scintigraphy — allow 
a more refined approach.

Plasma renin activity was deter
mined in half of our cases since only 
positive results are of diagnostic 
value. There is no close relationship 
between the renin quotient and the 
success of surgical treatment [16, 23].

The most decisive method is angiog
raphy, also in children. Indication 
for surgical treatment should be 
based on clinical data and angiog
raphy [3]. For visualising a short, 
orificial stenosis, oblique projections 
may be indispensable. Demonstration

of a collateral plexus may be a valu
able indirect sign, its visualisation 
may be facilitated by pharmaco
angiography.

In respect of surgical techniques 
there are no basic differences between 
operations on children and adults 
[12, 15, 20, 22]. Surgery is performed 
under complete heparinisation. In
direct or direct reimplantation of the 
renal artery is the most suitable 
method, by-pass techniques and auto
transplantation are less commonly 
used [11, 14, 25]. Similarly, segment 
resection, endarteriectomy and patch- 
plastics are not often applied. In case 
of multiple renal arteries and small 
size, microsurgery is indicated. In 
our material in situ solutions were 
preferred. Some authors favour ex 
situ methods [32].

For reconstruction of the renal 
artery we usually apply reimplanta
tion and saphena grafting but in 
small children autografts taken from 
the internal iliac artery can best be 
used. The small dimensions may 
necessitate knot technique; this is 
favourable also for the growing tissue 
[25, 27].

In children and adolescents the 
otherwise widely used transluminal 
angioplasty is less suitable because of 
anatomical variations and localisa
tions. The intense tissue reaction of 
the young organism is a further dis
couraging factor [5, 9, 31].

In centres with angiosurgical expe
rience the results are good. Recon
struction gradually extrudes nephrec
tomy [29], the rate of complete 
recovery is above 90%. In our own
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material blood pressure normalised 
in all cases soon after surgery. In one 
case a relapse of hypertension occur
red; repeated angiography proved to 
be helpful in early recorrection [10, 
2 4 ].

Isotope diagnostics seems to be 
most suitable for follow-up. Late

angiography can be used for checking 
the condition of the implant and may 
reveal subclinical alterations.

Early diagnosis and adequate treat
ment of renovascular hypertension of 
children and adolescents are based on 
well-organised screening programme 
and an efficient surgical background.
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