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S u m m a r y .  A new ant i re f lux  ure te ro- i lea l  r e i m p l a n t a t i o n  
technique  sui table  for  use with b l adde r  subst i tu tes  is 
presented .  This  p r o c e d u r e  entai ls  c rea t ion  of  a serous-  
l ined ex t r amura l  tunnel .  Fo l l owing  de tubu la r i za t i on  of  
the bowel  segment ,  the ad jacen t  f laps are a p p r o x i m a t e d  
by  con t inuous  4/0  n o n - a b s o r b a b l e  sutures  1.5 cm f rom 
the cut  edges. The  ureters  are  laid in the t rough  thus 
fashioned.  "But ton-ho les"  are c rea ted  in the bowel  f laps 
and  a m u c o s a - t o - m u c o s a  ure te ro- i lea l  anas tomos i s  is 
car r ied  out.  The  mucosa l  edges of  the f laps are  then  
a p p r o x i m a t e d  by  one layer  of  con t inuous  4 /0  ( P G A )  
suture  resul t ing in c losure  o f  this ar t i f ic ial  tunnel .  The  
feasibi l i ty  and  func t iona l  ou t come  of  this technique  were 
exper imen ta l ly  inves t iga ted  in 8 dogs.  Fo l l ow-up  was 
car r ied  out  up to 30 weeks. Assessment  by  in t ravenous  
u r o g r a p h y  and  ascending  studies showed  tha t  the p ro -  
cedure  is an efficient m e t h o d  of  p rov id ing  an unobs t ruc t -  
ed un id i rec t iona l  f low of  urine.  

K e y  w o r d s :  U r e t e r  - I m p l a n t a t i o n  - I l e u m  - A n t i - r e f l u x  - 

Divers ion  

On the basis of  our  prev ious  f indings  [1, 2] it  was evident  
tha t  there  are  two requ i rements  for  a successful u re te ro-  
ileal anas tomos i s .  F i rs t ,  the advent i t i a  o f  the r e imp lan t ed  
pa r t  of  the ure ter  mus t  be covered  and  p ro tec t ed  f rom the 
u r i na ry  s t ream.  Secondly ,  a defini t ive m u c o s a - t o - m u c o s a  
anas tomos i s  be tween  the ure te r  and  i leal  mucous  mem-  
b rane  shou ld  be car r ied  out.  We present  here a new 
technique  for  ure te ro- i lea l  r e i m p l a n t a t i o n  tha t  satisfies 
bo th  these cr i ter ia  and  fu r the rmore  p rov ides  a sound  
ant i ref lux  system wi thou t  the  need for  c rea t ion  of  an 
in tussuscepted  nipple  valve. 

Correspondence to: Mohamed A. Ghoneim 

M a t e r i a l  a n d  m e t h o d s  

Experimental animals 

Eight mongrei dogs weighing 15-20kg were used for the experi- 
ments. The procedures were carried out with the animals under 
general anaesthesia. Thiopental sodium (20mg/kg) was used for 
induction and maintenance of anaesthesia, with endotracheal intu- 
bation and mechanical ventilation. 

Operative procedure 

A segment of the terminal ileum 30 cm long was isolated and the 
continuity of the small intestine re-established. The proximal 20 cm 
of the isolated segment was turned into a U configuration 
(Fig. 1 A). A running seromuscular suture using 4/0 silk was used to 
join the adjacent limbs of the U close to the mesenteric border 
(Fig. 1B). The antimesenteric border of the intestine was then 
incised by a diathermy knife. The result was the creation of two 
intestinal flaps joined at their base (Fig. 1 C). The ureters were laid 
in the through thus fashioned. "Button-holes" were created at the 
distal end of the intestinal flaps and a mucosa-to-mucosa uretero- 
ileal anastomosis carried out (Fig. 1D). The mucosal edges of the 
flaps were then approximated by a layer of continuous 4/0 Vicryl 
suture resulting in closure of this extramural serous-lined artificial 
tunnel (Fig. 1 E). The reservoir was then closed leaving two ureteral 
stents for 10 days (Fig. 1F). The intact distal end of the intestine 
was brought out as a cutaneous stoma in the right lower quadrant 
of the abdomen. Parenteral antibiotics and fluids were given for 5 
days, followed by a fluid oral diet for 2 days and then solid food as 
tolerated. 

Evaluation 

The dogs were evaluated 30 weeks following surgery. The evalu- 
ation included a gravity ascending pouchgram (water head 60 cm) 
and excretory urography. The dogs were then killed for assess- 
ment by necropsy. The implantation sites were grossly examined 
and microscopic sections obtained for histopathological evalu- 
ation. 
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Fig. 1 a. An ileal segment 30 cm long is isolated. The proximal two 
thirds are turned into a U configuration, b A continuous seromus- 
cular suture is applied to approximate the two limbs of U, close to 
the mesenteric border, e The antimesenteric border is incised to 
create two intestinal flaps joined at their base. d Mucosa-to-mucosa 
reimplantation of the ureters through two "button-holes" created in 
the distal end of the trough thus fashioned, e Closure of the 
intestinal flaps in front of the implanted ureters creates a serous- 
lined extramural tunnel, f The reservoir is closed keeping two 
ureteral stents. The intact distal end was brought out as a cu- 
taneous stoma 

Results 

All  the r e imp lan ted  renal  units showed perfect  rad io-  
g raphic  conf igura t ion  wi thout  evidence o f  ref lux (Fig.  2). 
Gross  examina t ion  of  the necropsy  specimens revealed a 
n o r m a l  uppe r  t rac t  (Fig.  3) and  an adequa te  serous- l ined 
ex t ramura l  i leal  tunnel  enclosing in tac t  ureters  (Fig.  4). 

H i s topa tho log i c a l  examina t ion  of  the r e i m p l a n t a t i o n  
sites showed in tac t  no ureters  with no rma l  over ly ing 
in tes t inal  wall. There  was evidence of  an i n f l a m m a t o r y  
reac t ion  or  scarr ing (Fig.  5). 

Discussion 

The impor t a nc e  of  i nco rpo ra t ing  an ant i ref luxing ure tero-  
ileal anas tomos i s  when a b l a dde r  subst i tu te  is c rea ted  does 
no t  need emphasis .  These  systems are f requent ly  infected 
and  regurg i t a t ion  of  thei r  contents  could  be dele ter ious  to 
renal  func t ion  in the long term. In  addi t ion ,  the absence of  
ref lux induces progress ive  d i l a t a t ion  and  " ma tu ra t i on"  of  
the pouch ,  which otherwise  remains  smal l  in size with a 
l imi ted  v o l u m e / c a p a c i t y  [5]. Several  opera t ive  techniques 
can be used for  reflux prevent ion.  In  our  hands ,  the best  
func t iona l  results were ob ta ined  fo l lowing c rea t ion  o f  an 
in tussuscepted  n ipple  valve [3, 7]. Nevertheless ,  this 
m e t h o d  involves the u t i l iza t ion  o f  an extra  15 cm of  bowel.  
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Fig. 2a. Postoperative intravenous 
urogram showing the perfect 
radiographic configuration of the 
upper tract, b Ascending pouch- 
gram showing the absence of re- 
flux 

�9 Fig. 3. Necropsy specimen showing the normal upper tract 

�9 Fig. 4. Necropsy specimen showing the adequate serous-lined extra- 
mural ileal tunnel. Note that the ureteral catheter can pass easily 
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Fig. 5a. Histological examination of a cross section of the tunnel. 
Note the intact ureteral wall with normal overlying intestinal wall. 
H & E, • 10. b Micrograph of the implantation site. Note the absence 
of an inflammatory reaction or fibrosis. H&E, • 100 

Also, metallic staples are necessary for its stability, which 
could be a nidus for stone formation [4]. 

Studer and co-workers proposed the use of a long 
afferent loop for reflux prevention. On the basis of a 
controlled study, they maintained that the functional 
results are comparable to those of an intussuscepted valve 
[9]. Again, this technique uses an extra 20 cm of bowel. 
The fate of this segment in the long term is uncertain. 
Previous experience with replacement of the ureter by 
ileum indicates that such segments may undergo dila- 
tation and become non-propulsive [8-10]. 

Creation of mucosal sulcus in which the ureter is 
embedded as described by Le Duc and associates [6] is an 
attractive alternative. It is technically simple, staples are 
not required and a 15-20 cm segment of bowel is spared. 
However, our clinical experience [7] and experimental 
data [1] revealed that the complication rate (stenosis and/  
or reflux) following this procedure is high. Exposure of the 
ureteral adventitia to urine leads to a periureteral inflam- 
matory response. The creeping of intestinal mucosa to 
cover the bare ureter is irregular and delayed [2]. 

The new technique proposed here is simple. Staples are 
not required. The implanted part of the ureter is covered 
and protected from exposure to urine. The whole length of 
the resected ileum is utilized for the creation of the urinary 
reservoir. Furthermore, the length and cross-sectional 
diameter of the serous-lined tunnel can be tailored 
according to the size of the implanted ureter. Thus it is 
suitable for normal as well as dilated ureters. In view of the 
excellent functional outcome obtained in our experi- 
ments, a clinical trial utilizing this new approach is 
currently under way. 
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