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A Case of Complete Urorectal Septum Malformation
Sequence: Successful Vesicoamniotic Shunting
for Obstructive Uropathy
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Kana Kihira?, Madoka Furuhashi®®

Abstract

Complete urorectal septum malformation (URSM) sequence is a
severe malformation affecting the urinary, genital and alimentary
tracts. It is highly lethal due to severe renal dysfunction and pul-
monary hypoplasia. Here we present a case of complete URSM
sequence, where vesicoamniotic shunts were placed during midtri-
mester for obstructive uropathy. A 29-year-old woman was found to
have a fetal abdominal cyst at 107 weeks of gestation. Obstructive
uropathy was diagnosed and a vesicoamniotic shunt was placed at
14* and 20" weeks of gestation. Subsequent ultrasound findings
were suggestive of URSM sequence. The infant was delivered by
cesarean section at 34" weeks of gestation, and complete URSM
sequence was diagnosed after birth. Obstetricians should be atten-
tive to the possibility of complete URSM sequence when promi-
nently dilated lower abdominal cyst is detected by ultrasonography.
This case is indicative of the usefulness of vesicoamniotic shunting
for obstructive uropathy of complete URSM sequence.
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Introduction

Urorectal septum malformation (URSM) sequence was first
described by Escobar et al [1] in 1987. It is a rare malforma-
tion with an incidence of 1 in 50,000 - 250,000 neonates.
Wheeler and Weaver [2] defined partial URSM as a single
perineal or anal opening draining a common cloaca along
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with an absent (imperforate) anus, which is sometimes called
persistent cloaca in females. In contrast, absence of both per-
ineal and anal opening is called complete URSM sequence,
which is highly lethal due to severe renal dysfunction and
pulmonary hypoplasia [3].

Midtrimester oligohydramnios is a high risk for lethal
pulmonary hypoplasia [4]. Fetal lower urinary tract obstruc-
tion, if untreated, carries a mortality of up to 45% mainly due
to the severe oligohydramnios being associated with pulmo-
nary hypoplasia [5]. Even in those who survive the neonatal
period, up to one-third may develop end-stage chronic re-
nal impairment, necessitating dialysis or transplantation [6].
Thus, antenatal intervention is required earlier in pregnancy
to improve the fetal prognosis.

Here we present a case of complete URSM sequence,
where vesicoamniotic shunts were placed during midtrimes-
ter for obstructive uropathy to reduce or avoid renal paren-
chymal damage and chronic oligohydramnios that can ad-
versely affect pulmonary development.

Case Report

A 29-year-old woman, para 0, was referred to our hospital
for a fetal abdominal cyst at 107 weeks of gestation. Trans-
vaginal ultrasonography demonstrated that the crown-rump
length of the fetus was 32.6 mm, with an abdominal cyst, 9.2
mm in diameter. At 14™° weeks of gestation, the fetal abdom-
inal cyst was increasing in size, reaching 39 mm in diameter
and occupying the whole abdominal cavity (Fig. 1A). Amni-
otic volume was substantially decreased, but no other appar-
ent anomalies were observed. We judged that the cyst was
bladder-enlarged due to a severe urethral stenosis or obstruc-
tion. After informed consent was obtained, vesicoamniotic
shunt placement was performed at 14 weeks of gestation
under intravenous anesthesia. Karyotype analysis was not
examined because the woman and her family did not desire
it. First, amnioinfusion with 50 mL of saline was undertaken
using a 23-gauge puncture needle to create an amniotic fluid
pocket for the placement of the distal segment of the shunt
catheter. Then, a 16-gauge puncture needle with a trocar (5
Fr, outer diameter 1.6 mm; Hakko Co., Nagano, Japan) was
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Figure 1. Longitudinal image of the fetus before (A) and after
(B) the placement of a vesicoamniotic shunt. (A) 14*° weeks
of gestation; (B) 14** weeks of gestation. b: bladder.

inserted through the maternal abdomen into the fetal blad-
der under ultrasonographic guidance. The inner needle was
removed, and a silicon double-basket catheter was inserted
with a pusher (4.5 Fr, outer diameter 1.5 mm, extended length
6.5 cm; Hakko Co.) into the trocar. After ensuring that the
first half of the catheter was in the fetal bladder, the catheter
was allowed to expand to its preformatted open shape. The
other end of the catheter was expanded in the same way by
removing the pusher under ultrasound control. Following the
procedure, the amniotic cavity was filled with fetal urine and
the fetal bladder was decompressed (Fig. 1B). At 20" weeks
of gestation, an enlarged fetal bladder (43.8 x 24.6 mm) was
observed by ultrasonography. Although the maximum verti-
cal pocket was 27.9 mm, shunt trouble, such as obstruction
or migration, was suspected. Thus, a double-basket catheter
was placed again in the same manner listed above. At 21
weeks of gestation, ultrasonography demonstrated a dilated
bowel (33.2 x 10.3 mm) with a hyperechoic area inside (Fig.
2A) and intraperitoneal calcifications with acoustic shadow-
ing (Fig. 2B). Scan of the perineum showed ambiguous geni-
talia with a phallus-like image by ultrasonography at 27
weeks of gestation (Fig. 2C). At 30" weeks of gestation, a
cystic mass (52.9 x 44.8 mm) beside the bladder and ascites

Figure 2. Fetal ultrasonography. Hyperechoic area (arrow) inside the dilated bowel (A) and intraperitoneal calcifications (B) were
observed at 21*° weeks of gestation. (C) A phallus-like image (arrow) was demonstrated at 27+° weeks of gestation. (D) A cystic mass
(arrow) beside the bladder and massive ascites were shown at 33*° weeks of gestation. a: ascites; b: bladder.
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Figure 3. Newborn baby just after birth. Abdomen was ex-
traordinary dilated and a phallus-like structure was observed
at the perineum.

were shown. At 317 weeks of gestation, a slightly distended
pelvis of the left kidney was observed. At 337 weeks of ges-
tation, ascites were increasing (Fig. 2D), although amniotic
volume was normal. The infant was delivered by cesarean
section at 347 weeks of gestation in consideration of the
marked alteration in the volume of ascites. The birth weight
was 3,290 g, and the Apgar scores were 1 and 5 at 1 and 5
min, respectively. Neither the external urethral orifice nor the
anus was found with a phallus-like structure at the perineum
(Fig. 3). After percutaneous cystostomy, the newborn was
transferred to a specialized hospital for newborns 1 day after
birth, where colostomy was undertaken the same day. Cys-
tography demonstrated that rectum, vagina and bladder com-
municated each other. Definitely, complete URSM sequence
and female sex were diagnosed by operative findings. Al-
though one shunt catheter was easily removed at cesarean
section, the other one was found in the abdominal cavity and
removed during colostomy. Following anoplasty, she was in
good condition with appropriate development and normal
respiratory and renal function at 2 years of age, although a
vesicocutaneous fistula was necessary for urination because
a too short urethra did not enable urethroplasty. According to
history taking, there is no URSM sequence in relatives.

The study was approved by the Institutional Ethical
Committee of Japanese Red Cross Nagoya Daiichi Hospital.

Discussion

Because of its rarity and the complex multisystem anatomic
variation, URSM sequence is difficult to correctly diagnose
prenatally. A cystic pelvic mass, urinary tract abnormalities,
oligohydramnios and dilated bowel loops are the most com-
mon sonographic findings associated with URSM sequence
[7]. Vijayaraghavan et al [8] reported that no visualization
of the anus and intraluminal meconium calcification, which
was caused by prolonged stasis of a mixture of fetal urine
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and meconium, were important signs in the prenatal sono-
graphic diagnosis of URSM sequence. In the present case,
the first finding was a huge bladder. With the progress of ges-
tation, a cystic pelvic mass located posterior to the bladder,
dilated bowel with hyperechoic area inside, intraperitoneal
calcifications, and ascites, all of which suggested URSM se-
quence, were demonstrated by ultrasonography.

Complete URSM sequence is associated with a very
poor prognosis. Hence, accurate prenatal diagnosis of this
condition might allow termination of pregnancy with in-
formed consent. When maintenance of pregnancy is desired,
prevention of pulmonary hypoplasia and renal dysfunction is
pivotal. According to Wheeler et al [9], three survivors out
of 62 reported cases of URSM sequence had a patent urachus
or bladder perforation that likely allowed for decompression
of the urinary tract and contributed to increased amniotic
fluid and fetal pulmonary development. In contrast to such
a passive condition, Kanamori et al [10] first succeeded in
vesicoamniotic shunting in complete URSM sequence at 27
weeks of gestation. The baby survived with preserved renal
function, although moderate pulmonary hypoplasia was ob-
served. Earlier vesicoamniotic shunting seems to guarantee
a better prognosis of affected babies.

Harrison and Filly [11] reported that a predicted “good
renal function”, shown as urine sodium and chloride concen-
trations, osmolarity, and urine output of less than 100 mEq/L,
less than 90 mEq/L, less than 210 mOsm, and greater than
2 mL/h, respectively, is one of the selection criteria for vesi-
coamniotic shunt procedure. In the present case, vesicoam-
niotic shunting was performed without a functional evalua-
tion of the potential for renal salvage based on the electrolyte
and protein content of the urine. Over time, these original
prognostic thresholds have been validated by many investi-
gators. However, no consensus seems to have been reached
as to the overall efficacy, and the use of urine electrolytes
to determine renal prognosis requires additional refinements
[5, 12]. Because the primary goal of fetal therapy for lower
urinary tract obstruction is to prevent pulmonary hypoplasia,
which is a main cause of neonatal death, the effects on renal
or bladder function are secondary [12]. In the reported cases
of poor renal function of newborns, the damage to the renal
parenchyma might already have taken place at the time of
vesicoamniotic shunting [13]. Therefore, an enlarged fetal
bladder should be decompressed as early as possible, if fetal
surgery is indicated. Early midtrimester, as in our case, may
be an ideal time for vesicoamniotic shunting.

The fetal shunt procedure has been performed through-
out the world, but the most common complication is shunt
failure. Miyoshi et al [14] reported that the obstruction and
displacement of the catheter were observed in 38% and 5%
of thoracoamniotic shunting using a double-basket catheter
for fetal chylothorax. Even in the present case, the enlarged
fetal bladder was observed by ultrasonography at 20" weeks
of gestation, suggesting obstruction or migration. Consider-
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ing the risk, such as the spontaneous rupture of membranes
and direct fetal death caused by shunting, the catheter is re-
quired to be thin, and hence, obstruction by amniotic fluid
containing embryonum seems to be inevitable. Furthermore,
catheters may migrate by fetal growth and movement. Actu-
ally, one catheter was displaced to the fetal abdominal cavity
and was removed at postnatal colostomy. Motoi et al [15]
reported persistent massive fetal ascites in persistent cloaca.
Fetal ascites could be caused by urinary drainage through
the fallopian tubes into the abdominal cavity; this cause of
fetal ascites may be possible in the present case. Otherwise,
the edge of the shunt-tube originally located in the amniotic
cavity was displaced into the fetal abdominal cavity.

In conclusion, this case has shown that vesicoamni-
otic shunting for obstructive uropathy of complete URSM
sequence is useful. Obstetricians should be attentive to the
possibility of complete URSM sequence for timely place-
ment of vesicoamniotic shunts when prominently dilated
lower abdominal cyst is detected by ultrasonography.
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