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ABSTRACT. Cloacal exstrophy is one of the complex anomalies which chal-
lenge the pediatric surgeons infrequently. At King Abdulaziz University Hos-
pital, Jeddah, we had the experience of managing four cases. The recon-
structionwas achieved in stages and involved gastrointestinal, urological, gen-
ital, and musculoskeletal systems. All the managed cases were raised as their
original genotype. A fifth case died before any surgical intervention, due to a
major cardiac congenital anomaly. The aim of the present study is to report
such rare anomalies and to presentour experience in theirmanagement.

Keywords: Cloacal exstrophy, Anomalies, Staged multidisciplinary recon-
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Introduction

Cloacal exstrophy (CE) is a rare form of anterior abdominal wall defect. It is different
from bladder exstrophy where the bladder wall is everted and the mucosa is exstrophied
with bifid penis or clitoris and wide symphysis pubis. However, in CE, in addition to
the anterior abdominal wall defect, intestinal mucosa surrounded by bladder mucosa is
exstrophied with associated omphalocele, genital deformity, and variable length blind-
ended terminal colon with imperforated anus' 1-7].

CE is an anomaly with an incidence ranging between 1:200,000 to 1:400,000 live
births in the world literature! 1,4,5,7].

Exstrophic lesions represent abnormal embryogenesis involving the cloacal mem-
brane. Several theories have been reported to explain this phenomena but none of them

Correspondence & reprint requeststo: Dr.1.S.0. AI-Rahman, P.O.Box6615,Jeddah21452,SaudiArabia.
Acceptedfor publication: 25 February1998. Received: 10December 1996

99



100 J.S.D. Al-Rahman, et al

could explain the prolapse of the and the blind end colon with the imperforated
anus. However, this was explained by Magnum[l] who suggested a loop or loops of
mid- or hind-gut prolapse between the hemibladder and became strangulated. The sur-
viyal rate has been increasing in the last three decades since Rickham's[2] first survived
case in 1960. The reason for the previous high mortality was largely attributed to uro-
sepsis and intestinal obstruction!':". However, the recent improved survival rate is at-
tributed to the new development in parenteral feeding, neonatal and paediatric intensive
care, advances in paediatric anaesthesia, plus an early multidisciplinary management
and multisystem staged reconstruction'v".

CE requires several operative procedures aiming at good functional results and a bet-
ter quality of It requires gastrointestinal, urological, genital, neurosurgical, or-
thopaedic, and plastic operations which usually performed sequentially over a period of
time. The aim of the present report is the presentation of our experience in the man-
agement of four cases of CE who were treated in the King Abdulaziz University Hos-
pital (KAUH), Jeddah, in stage reconstruction.

Materials and Methods

Five cases with CE were referred from regional hospitals to KAUH for management.
One of them died before any surgical interventiondue to a major cardiac anomaly. The
remaining four cases were admitted and managed over a period of seven years (1989-
1995) in a multidisciplinary multisystemstaged surgical reconstruction. The mean ges-
tational age for the cases was 34.75 weeks with a mean birth weight of 2.03 kg. The
mean age at referral was 39.25 days.

All cases were with the classical form of CE (Fig. 1) (everted exstrophied intestinal
mucosa surrounded by two hemibladders of good size with prolapsed terminal ileum
into the intestinal mucosal plate, blind end colon of variable length opened at a lower
level in the intestinal mucosal plate, imperforatedanus, wide symphysis pubis, ambigu-
ous genitalia, and superiorly small granulated omphalocele). Additional anomalies were
also seen (Table 1).

No cardiac anomalies were encountered in the managed cases. Three of the cases
were genetically females and the fourth is a male.

After routine preliminary investigations including ultrasound, all of the cases were
explored via the omphalocele. In the first step, the intestinal mucosal plate was separ-
ated from the hemibladders and exteriorized as separate stoma after reduction of the
prolapsed ileum (Fig. 2). The two good hemibladders were joined and inverted, the
bladder sheets were found to be of good size in the first three cases, the abdominal wall
was easily closed; however, within three to four days, the wound gapped in all the three.
This led to exteriorization of the bladder as exstrophy. In the fourth case, the abdominal
wall defect was large. The two hemibladder urothelial sheets, after joined together,
were sutured to the abdominal wall margins as a patch for closing the defect. This pa-
tient expired on the 16thpostoperative day due to severe hypoxia of ARDS (Fig. 3).



Experience at KAUH. Jeddah, Saudi 101

FI G. I . Plate A: Case No. I: Male patient at presentation pre-operatively.

Plate B: Case No. I: Postoperative view showing the anal orifice after the posterior saginal ano-
rectoplasty .

PlateC: Case No. I: Postoperative view showing the genital reconstruct ion with small rectracted
penis.

T ABLE I . Additional associated anomalies seen in the four cases of CEo

Case Sex Associated Anomalies

I M Left UDT, bifid penis, bifid scrotum, agenesis of right kidney + duplicate colon +
double appendices

2 F Left UDT, bifid penis, bifid scrotum, agenesis of right kidney + duplicate colon +
double appendixes

3 F Vesical polyp, blind-ended vagina, left kidney agenesis

4 F Absent lower lumbar vertebra (CRS), left lower limb anomaly , accessory rudi-
mentary leg, and foot joins the original one on the medialaspect with 3-digits fool.
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FIG. 2. Plate A: Case No.2: Female patient at presentation pre-operatively showing the vesical polyp .

Plate B: Case NO.2: Postoperative view after separation of the bowel from the urinary bladder
mucosa and exteriorized as colostomy and bladder exstrophy .

Plate C: Case No.2: Postoperative view after closure of the bladder exstrophy and before closure
of the colostomy .

The second stage was done for the three living patients one year later, which involved
the bladder closure with bladder neck tightening (Fig. 2.e) (young-dees-lead better tech-
nique) with bilateral iliac osteotomy. No urinary diversion or augmentation was re-
quired as the retained bladder wall of adequate size and bladder capacity after clo-
sure was more than 100 ml in all of the cases . The imperforated anus was treated with
the posterior sagittal anorectoplasty (Pena Devries technique) around the age of two
years followed by closure of colostomy six weeks later. Genital reconstruction of the
three cases was done at the ages of six, four, and four years, respectively. All had sever-
al hospitalizations and additional procedures, e.g., central line insertion. The average
number of admissions was ten times for each with a mean hospital stay of 17 days each
time for various problems like diarrhoea, chest infection, and urinary infection .

Results

Table 2 shows the associated morbidity of the three survived cases of CEo The three
cases were genitally reconstructed as their original genotype, a male and two females .
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At the present stage , patients had no stomas and were wearing no appliances. There
were no abdominal wall defects with cosmetically acceptable abdominal wound scars
with nearly normal looking external genitalia apart from the small phallus in the male
and the slightly eccentric anal orifice in two of the cases towards the right side .

FI G. 3. Case No.4. Male patient. The bladder wall utilized as a sheet to cover the large abdominal wall de-
fect.

Table 2. Associated morbidity of the three survived cases of CEo

Case Sex Age Associated Morbidity

I M 7 years Visible abdominal scars: small phallus ; fecal soiling; stress incontinence to
urine (managed by intermittent catheterization); eccentric anal orifice .

2 F 4 years Stres s urinary incontinence managed by intermittent catheterization; stool in-
continence; helped by enemias.

3 F 4 years Urinary incontinence; fecal soiling.

All of the three cases were completely continent to stool, with frequent perianal
soiling and loose bowel motion s occasionally. Trial of suppositories in the morning
was started with encouraging results for the last few months. He could be kept clean
during the night but during the day , soiling was frequent and he had to be put on the
nappy.

Urinary incontinence was not absolute as there was intermittent leakage on straining.
It is encouraging, by training, to evacuate the bladder hourly by suprapubic pressure and
intermittent catheterization. The first two cases could be kept clean 20-30 minutes . The
tight bladder neck might be the cause of stone formation seen in the boy where three
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large stones were evacuated surgically during the last operative procedures for penile el-
ongation. Sexual function could not be assessed at such a stage.

Discussion

CE is a rare and complex malformation in the anterior abdominal wall resulting from
disturbed embryogenesis of the mesoderm, urorectal septum, and the cloacal membrane.
This abnormality was described in 1709 by Littre!1] and the first survivor was reported
by Rickham[2] in 1960. It was associated with high mortality from urosepsis and in-
testinal obstruction in addition to difficult care and social unacceptance because of the
complex appearance and continuous urofecal flow[3-5,1 J]. In the last three decades
since Rickham's first survival report, the mortality rate was decreased, particularly in
the last decade due to the recent advancement in surgical techniques, intensive neonatal
and paediatric care, and sophisticated modalities of monitoring which facilitate a safer
anaesthesia. In the absence of associated lethal anomaly (e.g., congenital heart disease),
the survival rate approached 86%[J]. However, morbidity associated with inadequate
fecal and urinary continence and sexual function, although improving, was still high.

In the present study, the mortality (25%) and morbidity are similar to these reported
previously!1,3,5]. In addition to malformation of the lower urogenital and the gas-
trointestinal tract, the upper urinary tract might also be associated with some anomalies
like duplex ureter, single kidney, or abnormal kidney position. More often it is associat-
ed with a spinal deformity, e.g., myelomeningocele and spinal cord tethering, and limb
deformity. Lethal cardiac anomalies might also occur and its absence is usually as-
sociated with a high survival rate[5,12]. In the present cases, some of these anomalies
were seen (see Table 1) and cardiac anomaly was incriminated in loss of the fifth

.which died before any surgical intervention. The condition can be diagnosed by
examination but the screening of the associated anomalies require diagnostic

measures (e.g., ultrasonography, CT scan) and other diagnostic modalities[6,8,11,13].

The aim of treatment is to have functional reconstruction of the musculoskeletal, uro-
logical, gastrointestinal, and genital systems to facilitate nursing care and social support.

The key of success in management of these cases is the early multidisciplinary man-
agement and multisystem staged reconstruction. It is worth mentioning that we adopted
this policy in our patients and utilized the available advanced technology of the in-
tensive neonatal and paediatric care and paediatric anaesthesia in our hospital. From the
surgical point-of-view, we started our early staged management with the separation of
the intestinal plate from the urinary tract to avoid urosepsis (Fig. 3.B) In this phase, tu-
bularization of the exstrophied caecal plate, when possible, is always recommended to
preserve as much of the gut length as possible with ileocecal valve retainment. This
helps to decrease the fecal flow and electrolyte disturbances. The blind end tail gut can
then be exteriorized as end stoma or its proximal end fashioned as mucous fistula after
separating it from the caecal plate. Colostomy or caecostomy associated with nearly
formed stool thus decreases the morbidity associated with fluid loss and electrolytes im-
balance. The two hemibladders then joined together in the midline with or without in-
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version at the same time. Bladder augmentation might,be required when the bladder ca-
pacity is small in the second phase and with adequate capacity, bladder closure and
bladder neck narrowing (Young-deers lead better technique)(1] will improve urinary
continence (Fig. 2.C). This cannot be done without approximation of the widely separ-
ated pubic bones by pelvic osteotomy which we did in all of our cases. It is easy to
bring the pubic bones together without osteotomy in the first 48 hours of life[3,5]. Blad-
der closure with bladder neck tightening can be done between six months to one year of
age during which growth and development will take place; but prolongation of this step
might predispose to bladder fibrosis and bleeding urinary infection[3-5].

The urinary continence depends on adequate bladder capacity and outlet control. In
our cases, inspite of the good capacity, urinary bladder patients are not completely con-
tinent due to the weak outlet control. In the future, better control might be achieved, if
necessary, with further improvement of the bladder capacity by augmentation with
loop or gastrocystoplasty or caecocystoplasty and the outlet control can be managed by
further bladder neck reconstruction, Mitrofanoff procedure, or ileal loop nipple for in-
termittent catheterization[4,9, 14, 15]. Longaker et al[15] reported the technique which com-
bined the augmentation with control of the outlet at the first stage as they are aug-
menting the bladder halves with the caecal plate with exteriorization of the tip of the
appendix for intermittent catheterization but metabolic disturbances have to be con-
sidered.

In the third phase, colonic pullthrough by posterior sagittal anorectoplasty which we
did in our cases or abdominoperineal approach between one to three years followed by
closure of colostomy!16, 17]. Finally, reconstruction of the genitalia will take place as
the last phase after settlement of the fecal and urinary problems[3,5].

All of the three survived cases were raised as their original genotype, i.e., the male as
a boy and the two females as girls, based on our religious circumstances and the im-
proved results of the surgery of the genital reconstruction'{f in addition to the avail-
-ability of the improved technique of fertility as IVF. We could achieve the relatively
acceptable results by staged reconstruction, thus avoiding single staged major pro-
cedures which might increase morbidity or mortality[3,5,7].

From the functional point-of-view, all cases reported in the literature (relatively small
in number) never attained normal functional urinary or fecal control[3-5,16,17], but this
should not discourage the management of such cases. Our experience was encouraging
as no stomas and no appliances were needed in our patients; their morphological ap-
pearance was acceptable.

In conclusion, CE is a complex congenital abnormality which needs early multi-
disciplinary management and staged multisystem reconstruction that can result in de-
creased mortality and morbidity in these cases with a better quality of life.
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