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Exstrophy of the bladder is a relatively rare congenital inalforniation 
occurring once in every 30,000 to 50,000 births (Hiygins 1959, Campbell 
1961, Sorrentino & I,eonf>tfi 1958, Siuenson et al. 1963) ,  Apart from the 
pure urogenital malformation this condition is also cornbincd with a 
severe derangcrnent of the pclvic ring. Diastasis of the symphysis pubis, 
often surpassing 10 cm, posterolateral displaccment of the acetabula 
with a pronounced external rotation and restricted internal rotation of 
the legs, result often in instability of the gait in thc growing child 
(O’Phelan 1963).  

Until recently the treatment of this condition was directed towards 
the surgical reconstruction of the urogenital deformity, with, as a 
rule, very poor results. As carly a s  1906 Trendelenburg performed a 
combined reconstruction of the pelvic and the urogenital deformity by 
separation of the sacroiliac synchondrosis in ordcxr to obtain approxi- 
mation of the pubic hones bcfore the reconstruction of the bladtlrr. 
The method was, however, abandoned because of technical difficulties 
and the poor results obtained. N h o n  1957 by nianual osteoclasis of 
the pelvis obtained successful closure of the bladder in two newborn 
babies. Schultz (1958) and Swartzrnan were the first to use a bilateral 
parasacral osteotoniy of ilium to sccure hetter possibilities for the 
approximation of the pelvic bones and hence iniprovcment of the 
urogenital reconstruction. Since then the comhincd reconstructive 
procedure has  been used by scveral authors and very enthusiastic 
results have been reportcd during recent years (Schul t z  1958, Lloyd- 
Roberts ef af. 1959, Jolinnsson 1963, O’Phelan 1964) .  The operative 
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technique used by these authors consists of bilateral osteotomy of the 
ilium during a first stage and the reconstruction of the urogenital and 
symphyseal deformity in a second stage, usually one to two wccks 
after the first. In the reported cases the approximation of the sym- 
physis has been secured either by the ilium ostcotomies alone and the 
subsequent compression of the pelvis by a spica plaster cast or splints, 
or by internal fixation of the pubic rami with a wire loop or a strip 
of fascia lata applied through the obturator foramina during the second 
stage of the reconstruction. Better results regarding the approxiniation 
of the symphysis are secured by this fixation. In several cases, how- 
ever, failure to maintain a lasting approxiination of the pelvis bones has 
been reported. Recurrence of the diastasis and erosion of the urethra 
have been reported in some of the cases. 

In four cases of exstrophy of the bladder operated upon hy us a 
somewhat modified technique has been used for the maintenance of 
the approximation of the syniphysis. The reconstructive procedure 
used in these cases and the results obtained in two of them are reported 
herewith. 

T H E R E C O  N S T  R U  C T  1V E P R O C  E D  U \ R E  

The reconstructive procedure comprises 3 separate operations, pcr- 
formed in two stages. A t  the first stage a bilateral parasacral ostco- 
tomy is made. One to two weeks later the urogenital reconstruction and 
the fixation of the symphysis pubis are performed during the second 
stage. 

First Stage 

Bilateral Parasacral Osteotomy of the llium 

Under general anaesthesia and intubation the child is placed prone 
on the frame for the lumbar spine surgery. In this position the 
posterior limits of the pelvis are prominent and easily recogniscd. The 
skin incision starts parallel to the postcrior iliac crest and is directed 
to the superior limit of the sacroiliac joint, where it swings caudally 
parallel to it. The attachment of the gluteus maximus muscle is mohili- 
zed and retracted laterally so that the parasacral portion of the ilium 
is frced from the crest down to the greater sciatic notch. Through an 
incision on the fascia lumboiliaca on the crest a finger is passed and 
the ventral surface of the ilium is freed bluntly near the sacroiliac 
joint in the caudal direction. In the same way dissection is perfornied 
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from the greater sciatic notch cranially. Two retractors are then 
pushed gently along the ventral surface of the ilium to meet cach other 
and to  protect the undcrlying tissues during the osteotomy. Division 
of the ilium is performed by a Strykcr's saw, 1 to 2 cm lateral to the 
sacroiliac joint and parallel to it. When the osteotoniy has  been ac- 
complishcd the ilium is mobilized and moved laterally. The sacro- 
tuberous ligament is then stretched preventing complete diastasis 
within the caudal par t  of the osteotomy. Whcn strcthed the ligament is 
easily recognized and divided as  advocated by Lloyd-Roberts ct al. 
Satisfactory diastasis within the osteotoniy of 1-1% cni is then easily 
obtained. Before closing the wound a bone strip, 0,5 cm broad, is 
removed from the iliac bone a t  the site of the osteotoniy on each side 
with the clcctric saw. Under sterile conditions it is preserved in  a j a r  
and deep freezed to be used as  transplantation niaterial for the re- 
construction of the symphysis pubis. When the procedure has  been 
accomplished on both sides and the wounds are closed, the iliac hones 
are compressed gently to cach other and then immobilized under 
slight pressure with broad strips of elastoplast dressing. 

Second Stage 

1. The Urogenital Reconstruction 

A horseshoe-shapcd incision is made around the bladder cxccpt 
along the urethra. The bladder is extensively niobilised posteriorly 
down to the trigonum. The intersyrnphyseal band is detached from the 
pubic tubercles by subperiostal dissection. After adequate mobilisation 
the bladder and urethra a re  carefully rcconstructed over a no. 12 
Malccot-cathetcr. The reconstruction is made in two layers using 3-0 
chromic catgut sutures. The intersymphyseal hand is coapted like a 
collar around the bladder ncck. Improvements of this technique using 
suprapubic sump drainage and pressure studics during the reconstruc- 
tion of the illadder neck have hccn suggested by Swenson et a1. (1963) ,  
but were not uscd in the present cases. The incisions mobilizing the 
bladder and the bladder neck and cspccially reconstruction of the blad- 
der under dissection microscopy ( I A t z  operation microscopc) grcatly 
facilitate the procedure. 

2. The Fixation of the Symphysis 

When the reconstruction of the urogenital deformity has been ac- 
complished the medial aspects of the pubic bones are freed by blunt 
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Fiyurcs 1 anti 2.  cast^ No. 1. The blurltlrr c,rstrophy rrl birth. 

dissection down to the obturator foramina through the saiiic' skin 
incision. A stainlcss steel wire is passcd around the ranii of pars 
pubica of thc sciatic boncs which are pushed together to complete 
approximation, before the wire loop is tightened. An incision is thcw 
made on the uppcr surface of the cartilaginous pubic parts until the 
ossified central region of the boncs is revealed. The bone fragments 
removed during the first stage from thc sitc of thc iliac osteotomy and 
kept in the decp freezer arc  thawed and inscrtcd within thc prcparctl 
cartilaginous cleft to reach contact with thc ossification centre of the 
bone. An amount of bone chips is packcd around thc bone graft. After 
closure of the wound a spica plaster cast is applicd with the iliac 
boncs under slight pressure to each other and the legs kept in a ncutral 
position and in slight abduction. Aftcr 4-6 wccks the plaster cast is 
rcinovcd and immobilization continues for another 2-4 weeks by i n ~ a n s  
of a splint as advocatcd hy Sweetser (1960) .  At this time the iliac 
ostcotomics are usually hcalcd and the child is allowctl out of bed. 

C A S E  R E P O R T S  A N D  R E S U L T S  

C n s ~  1 .  The first  case concerns a female haby, the only child in the family, Imrn 
after a full term pregnancy with an urogenital deformity. N o  other congenital 
malfiirmations. No heredity of congenital ahnormalities. She was admitted l o  thc 
department of pediatric surgery from another hospital 3 weeks after partus.  At the 
t ime of admission the urogenital deformity consisted of a complete epispadias and 
exstrophy of the hladder (Figures 1 and 2) .  1. v. pgelography showed n o  anomalies 
of t he  kidneys and the upper urinary tract. No pathologic urine flora. The ortho,- 



Figures 3, 4 antl 5.  Case Xo. 1. 3. The ini- 
tial X-ray of the  p ~ 1 0 i s  t leoclops a 4.2 cm 
tliiistcisis b ~ ~ t i o e r n  thc, ossvous par t s  of 
fhv pubi r  bones. 4. Slight rlecrvase of the 
tliastasis irnrnetliatc~ly a f te r  bilateral  iliac 
osteotomy. 5.  After reconstruction of the 
symphysis antl fixation of t h r  pubic bonrs 
with a mire loop the  ciiastasis d e c r r a s d  
to 1.4 em. I’hr t ransplan i rd  bone is not  

visiblr at thc S-ray. 

pacdic examination revealed a rlistasis of the symphysis of at  least 4 cms, confirmed 
also hy X-rays (Figure 3 ) .  In a lying position the  patient keeps her  legs slightly ah- 
ducted. There is, however, a normal stahil i ty and  range of motion within hoth h ip  
joints.  The Ortolani test is hilaterally negative. The  girl started to  walk a t  t h e  age of 
13 months,  with apparently normal gait for  this age. When standing u p  the  legs a rc  
kept slightly abducted, hu t  there is still  normal range of motion and  normal  stabil i ty 
within hoth hips. There was  a slight how leg deformity a t  the  t ime of surgery. The  
girl was  operated upon at  the  age of 1 year,  1 months.  Bilateral iliac osteotomy was  
performed first  (Figure 4) and 12 days later surgery for  reconstruction of the  uro-  
genital deformity and the  symphysis followed (Figure 5 ) ,  according to the descrihed 
technique. The  pelvis and  the  legs were immohilised wi th  a plaster cast for  6 weeks 
and  later wi th  a special splint  for another  4 wcwks. She started to  walk again a s  
soon as  the  splint was  removed. She now keeps her  legs in midposition when standing 
up. The  Trendelenburg sign is negative hilaterally. 

Because o f  erosion of the  wire loop through the  puhic hones and  thro,ugh t h e  
anterior wall of the  ure thra  the  wire was  removed 9 %  months  a f te r  the  reconstruc- 
tion of the symphgsis. At the  latest follow-up examination, 16 months  a f te r  surgery, 
the  girl is 2 years 8 months  old. She grows normallg. She walks and  runs uninhi- 
hitedly. The gait is normal. The  operation scars a re  well healed (Figures 6 and 7 )  
with no tenderness at  palpation. The puhic hones are well approximated and  a hony 
continuity is felt overlapping the  symphysis. There is  no  leg length discrepancy. 
The pelvis is horizontal with no  deviation of the  spine. She keeps her  legs in normal 
midposition when standing up. There is  normal range of motion within hoth hips. 
The how-leg deformity has  disappearcd. There is only a moderate flat  foot deformity 
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Figures 6 and 7.  Cnse No. 1. Sexteen months 
after the operation. 6. The position of Ihr legs 
is normal. 7 The scar after thr abtlominul sur- 
gery is w e l l  hcaleti. 

6 

Figure 8.  Case No.  1. X-ray 
the pclois 16 months after the 
operation. The dinstasis be- 
1iucc.n the osseous parts of tht, 
pubic bones has decreased to 
1.1 mm. The bone transplant is 
not oisiblr but there is a slight 
osleogenetic reaction from each 

of the pubic bones. 

necessitating no  treatment.  The X-rays show complete healing of the  iliac osteo- 
tomies. There is only a n  11 m m  diastasis between the  hony parts of the  pubic bones 
(Figure 8) .  The  transplantetl bone in t h c  symphxsis is not visihle hut  thcre arc 
some visihle signs of osteogcnesis from both pubic hones a t  this place. The  uro- 
genital condition is very satisfactory. The  girl  i s  fairly cnntinent. She often says 
when she  needs to  urinate bu t  is seldom dry for longer than  Im hour. There is  no 
continuo'us leakage of urine a s  before the operat inn. The  voiding cgtogram shows 
a somewhat widened bladder neck which, howevcr, tightens towards the urethra.  
At urography the  bladder is filled up with  contrast in a normal way and is emptied 
completely during micturition. The  i. v. pyelography is normal. 
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Case 2. This case concerns also a female infant, the second child in a family with 
2 children. No heredity of congenital abnormalities. Shc was horn after a full term 
pregnancy, with a severe exstrophy of the bladder (Figure 9). N o  other congenital 
malformations are present. No orthopaedic examination was performed immediately 
after birth. At the age of 2 months the girl was admitted to the Department of 
Plastic Surgery where reconstruction of the bladder, the hladder neck and the 
urethra was performed. The procedure resulted in B successful closure (Figure 10). 
The urinary incontinence was, however, unaffected. Except for several attacks of 
pyelonephritis the girl developed severe difficulties with micturition i.e. pain and 
retention for which catherization o f  thc bladder was necessary on several occasions. 
The patient was admitted to the Department of Pediatric Surgery at the age of 
3 years 4 months. A bladder stone was diagncrsed and removed. Stricture of the 
hladder neck was assumed to be the reason of her retentions and since catherization 

10 

Figures 9 and 10. Case No. 2. 9. The 
bladder exstrophy a t  birth. 10. A success- 
f u l  closure of the abdominal wall has been 
obtained after the first  reconstrucfion 

operat ion. 
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Figures 1 1 .  Cnrr No. 2. The ini t ial  S - rng  
fJf f h e  p( i l i ) is  shoios a G cm tliartcisis hr- 
t l i irrn the  ~ S S I ' O I I S  pnrts of the pabic bonrs. 

Figurrs 12. Casr No. 2. 
I m i n e d  iately  af fer  iliac 
ostrotomies the tlia- 
stnsis decreased to 4 

cms. 

and dilatation failed to give any result it  was  therefore decided to  operate on  her 
again. The  first orthopaedic examination revealed a well developed 4 year old girl. 
She started to  walk a t  t he  age of 1 year 4 months. N o  remark  was  found on  the  
rrrords of any early statical  or walking disorder. The gait is stable and normal.  
There is no pathologic finding f rom the hips. N o  ahnormal posture of the  legs exists 
when standing. There is a diastasis of the  puhic tiones of almost 7 cm. The pelvis 
and the spine look normal. X-ray examination o f  the pelvic girdle shows a iliastasis 
of the puhic hones of 6 em (Figure 11). Hilateral iliac osteotclmy was  performed at 
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Figure 13. Case N o .  2. Reronstrurtioti 
of the symphys is  nntl f ixation of the 
pubic boncs by n wire loop d e c r ~ n s c 4  
the tliastasis to 2.5 r m s .  Note the boric, 

transplnnt ouer the sgmphys is .  

Figure 14. CUSP l\’O. 2. I ’ l l10 months 
af ter  the rrmorml of thr wire. loop 
thz distancr bi,twcrn the osseous 
parts of the pubic bones is still 
unchangt~l .  T h t  trnnsplant is not 
c~isible fongcr.  N o  signs of osteo- 
grnrsis at the site of trnnsplantn- 

t ion .  

the  age of 4 years 2 months  (Figure 1 2 ) .  Eight days later a reconstruction of the  
symphysis was  performed (Figure 13) and  at  the  same time resection of scar tissue 
around the hladder and  the  hladder neck was performed. A good mobilization of 
the hladder was  then ohtained, and  i ts  reposition in the  pelvis hecame possible. The 
abdominal wal l  was easily reconstructed. The pelvis and the  legs were immohilized 
hy a plaster cast for  10 weeks and  by a splint  for  another 4 weeks. Thereafter the  
girl  was  u p  and  moved freely wi th in  a few days. The wire loop was  removed 5 %  
months  la te r  (Figure 14) since it had  eroded through the  puhic hones and  the 
anterior wall of the  urethra.  
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Figures 15 and 16. Case h'o. 2 ut f o l -  
lowup examination 3 years 6 months 
aftcr the operation. 15 the s c u m  af ter  
thr iliac osteotomies are uisble. 16. 
The slight outward rotation o f  the 

right leg is occasional. 

Figure 15 Figure 16 

At the last fnllow up examination 3 ycars 6 months after surgery the girl is 
7 years 8 months old and she has  developed in  a normal way. She walks and runs 
freely. The gait is normal. The operation scars are well healed (Figures 15. 16 and 
17)  with no tenderness on palpation. The pubic bones are  felt well approximated 
and there is a hony continuity overlapping the symphysis. Normal range of motion 
exists within both hips. There is no leg length discrepancy. The legs a re  in the 
midposition when standing up. Somewhut increased lumbar lordosis. The pelvis is  
horizontal. There are no pathologic deviations of the spine. On X-ray examination 
the iliac osteotomies were completely healed. The diastasis hetween the  osseous 
parts of the puhic hones has remained unchanged since the operation (Figure 18). 
The transplanted bone in the symphysis is not visible on the X-ray and there are  no 
signs of osteogenesis at this place either. The urogenital condition is more or less 
unchanged. There is still a complete incontinence of the bladder. The girl had had  
several attacks of pyelonephritis after the operation as well, but no pain at  mieturi- 
ticrn and no residual urine. The i. v. pyelography reveals a slight dilatation of hoth 
kidney pelvis and ureters. 

D I S C U S S I O N  

the major problems in surgery. Different methods of reconstructing the 
urogenital deformity gave but  very poor results, primarily because of 
The treatment of the exstrophy of the bladder has  always been one of 
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Figure 17 .  Case N o .  t! 
at followup examina- 
tion 3 years 6 months 
after the operation.- 
The scars a f t e r  the ab- 
dominal surgery are 

well  healed. 

Figure 18. Case No.  2. X-ray 
of the prlnis 3 6/12 ypars af ter  
t h t  operation. The iliastasis 
between the pubic bones is 
still  unchanged. Theri, is no 
bony uni form at  the place o f  
bone transplantation. 

the failure to  close the symphysial gap, which is the key to success in 
treating this condition (Matthews 1958). Iliac osteotoniy and approxi- 
mation of the symphysis increased considerably the possibilities of 
successful reconstruction of this extremely severe malformation. Thc  
chief virtue of the pelvic reconstruction is the fact that the soft tissues 
are brought more closely together and thus make it possible that  
urinary control may be better a t  a later date. There is no necessity 
for skeletal reconstruction since the posture and moving activities in 
older cases with no reconstruction of the pelvis have been reported 
to  be fairly normal (LattirnPr c.t a[.  1960). Since the introduction of the 
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Table 1 

Partial ohstruction or 
Author No.  of cases erosion of the urethra 

hg the wire 

Sehultz (1958) 1 N o  complication reported. 
Lloyd-Hoherts Sr Rraddock (1959) 7 N o  wire fixation of the 

Lattimer et al. (1960) 4 In all the cases. 
Chisholm (1961) 12 In 10 eases. 
Johanson et al. (1962) 4 No complications reported. 
O’Phelan (1963) 24 In all the cases. 

symphysis was used. 

combincd procedure by Schultz (1958), reports have heen puhlishcd by 
different authors, who ohtaincd very encouraging results hy using this 
method. However, hccause of thc rarity of the condition thc rcportixd 
series comprise relatively small number of cases (Tahle 1) and thc cx- 
pcriencc gained until now can hy no mcans he considcrccl as definitc.. A 
common complication in the rcportcd cases treated hy either iliac ostco- 
tomy alone o r  combined with approximation and fixation of thc sym- 
physis by wire or  fascia l a b ,  is an increasing diastasis of thc symphysis 
after the removal of the plastcr cast and the compression of the pelvis. 
Erosion of the wire loop through the pubic honcs i s  very common, and it 
is followed by loosening of thc primarily ohtainecl approximation of the 
symphysis. Displacement of the wire includcs the risk of a partial or  
com1)lcte obstruction of the urethra and the loop must thcrcforc hc 
rcmoved as soon as signs of erosion of the pubic hones are prescnt in 
the x-ray examination. Removal of the wirc is also rccommenclccl as soon 
as the iliac ostcotomy is hcalcd and the child is nllowcd up  ( O ’ P h d n n  
1963). Erosion of the wire through the bones and its rcmoval are 
always followed by a relapse of the diastasis of thc pubic tioncs, rcsult- 
ing in tension on the bladder neck and thc urethra which might in- 
fluence hladder continence. This complication is usually thc reason for 
the failure of the urogenital reconstruction( Trendelenburg 1906) .  To 
overcome this complication hone transplantation has hccn usccl by th r  
authors, in addition to the wiring of the pubic honcs. In  the reported 
two cases no relapse of the diastasis occurred, although thc wire had to 
be removcd approximately 9% months after the operation in the first 
case. In the second case thc wirc was removccl 5 %  months aftcr the 
operation and there is no incrcasc of thc diastasis 3 years 6 months 
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after the operation either.’ The maintenance of the approximation 
obtained primarily is apparently due to the bone transplantation. A 
bony bridge overlapping the symphysis was felt a t  the clinical cxami- 
nation of the patients and although not visible in the x-rays it keeps 
the pubic bones in close approximation. 

I t  was suggested earlier that reconstructive surgcry for exstrophy of 
the bladder must 11c undertaken prcfcrably at  the age of about one 
year. In the reported cases the hest results were obtained when the 
patients were operated earlier and surgery immcdiately after birth 
gave in one case satisfactory primary results. 

S U hl hl A R Y 

A modified technique for pclvic reconstruction in the trcatmcnt of 
exstrophy of the bladder has  been used by the authors in 4 cases. The 
use of bone transplantation for the stabilisation of the approximated 
pubic bones during the reconstruction of the syniphysis gave in every 
case good primary results with no relapse of the pubic diastasis, al- 
though the used wire loop um rcnioved shortly after the operation. 
Two of the cases with a follow-up of 1 year 4 months and 3 years 6 
months respectively are  reported. 

R E S U 111 E 

Une technique niodifiCc tle reconstruction pclvienne d a m  lc traitcnient 
d’une exstrophie dc la vessic a C t C  utiliske par les auteurs dans 4 cas. 
L’utilisation de transplantation osseiisc pour la stabilisation des 0s 
pubis pendant la reconstruction de la syniphyse a donnC dans chaque 
cas dc bons rksultats primaires sans relicheinent de la diastase pubi- 
enne, hien que la bride utilisee ait CtC retires peu aprks I’opCration. 
Deux cas suivis pendant un  an u n  tiers et 3 ans et drmi, respective- 
in en t, son t rapport Cs, 

Z U S A hl R I  E N  F A  S S U N G 

Eine abgeanderte Technik zur Bekkenrekonstruktion hei der Behand- 
lung der extrophischen Blase wurde von den Vcrfasscrn in 4 Fallen 

1 Another two cases were recently operated on by the abthors, one of which con- 
cerned a 3 days old female baby. In both cases a teflon arterial prosthesis 5 mm in 
diameter was used for the fixation of the reconstructed symphysis instead of a wire 
loop. In both cases because of an extensive local reaction and suppuration the 
fixation material was  removed shortly after the operation. N o  loosening o f  the 
primarily obtained approximation has heen observed 2-3 months later. 
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angewcndet. Die Verwendung von Knochentransplantatcn zur Sta- 
hilisierung dcr  angcnaherten ossa pubica wahrmd  der Rekonstruktion 
der Symphyse gab in jedeiii Falle gutc primare Kcsultate ohne Hiick- 
fall der pubischen Diastase, ohwohl die verwendetc Drahtschlinge bald 
nach der Operation entfernt wurde. Uher zwei Falle mit  einer Beo- 
bachtungszrit von 1 4112, beziehungsweise 3 6112 Jahren wird berichtet. 
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