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Abstract The objectives of the study were to recognize the
ultrasound findings and describe the pattern and spectrum
of cloacal anomalies in prenatal life with special attention
to pattern recognition in males. This study included a ret-
rospective cohort analysis over 3 years. Of the 14 cases
suspected prenatally, the diagnosis was confirmed by fetal
autopsy in ten and postnatal surgery in two. There were 8
male fetuses, 3 females and 2 in whom sex couldn’t be
determined and no information on sex was available in 1
case. The major findings on antenatal ultrasound were
abdomino-pelvic mass in 6 (43%), ascites in 6 (43%),
oligohydramnios in 12 (86%), hydronephrosis in 3 (21%),
renal agenesis in 5 (36%), multi-cystic kidney disease in 4
(29%), non-visualization of bladder in 12 (86%), single
umbilical artery in 2 (21%), ambiguity of external genitalia
in 5 (36%), cardiac defects in 4 (29%), limb defects in 3
(21%) and spine anomalies in 3 (21%). Prenatal diagnosis
of cloacal malformation should be suspected in the pres-
ence of a pelvic cystic mass with fluid-debris level and is
reinforced when renal anomalies, non-visualization of
bladder and anhydramnios accompany. More research is
needed to focus on the pattern of presentation in male
fetuses.
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Introduction

Cloacal anomalies, characterized by a single perineal
opening for urinary, gastrointestinal and reproductive tracts
are very rare malformations with an incidence of 1 per
50,000 live births [1]. The diagnosis is often made exclu-
sively in females with limited reports in males [2, 3]. They
are usually associated with anomalies of urogenital and
gastrointestinal system and may occur as a component of
syndromes such as VACTERL. Prognosis is usually poor
and depends upon the severity of malformation and extent
of associated anomalies. Prenatal diagnosis of cloacal
malformations is a challenge as the spectrum of defects
vary widely and visualization is compromised by the sev-
ere oligohydramnios that usually accompanies. In this
study, we present our analysis of prenatally diagnosed
cloacal malformations with special emphasis on the pattern
in males.

Methods

We retrospectively reviewed the case files, images, cine
loops and available data on all cases with prenatal diag-
nosis of cloacal malformations during the period 2014
through 2017 at Jawaharlal Institute of Postgraduate
Medical Education and Research, Pondicherry, India. The
ultrasounds were done on Voluson E8 of General Elec-
tronics by the author as a single operator. Extensive image
and videos of each case were replayed and analysed to re-
affirm the ultrasound findings as was reported on the initial
scan. The findings from prenatal ultrasound were then
compared and correlated with the postnatal autopsy or
surgery findings. All the parents were also contacted over
telephone to collect any missing data.
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Results

There were 14 cases of cloacal malformations during the
period of analysis, the diagnosis was confirmed by fetal
autopsy in ten and postnatal surgery in two cases. The
diagnosis was presumed by external examination combined
with ultrasound findings in one case and in another case, no
such reinforcement of diagnosis by postnatal evaluation
was available. Of the 10 cases with autopsy confirmation, 7
were male fetuses, 2 were females and sex could not be
determined in one case. Among the 2 cases confirmed
intraoperatively during surgery, one was male and one
female. Sex determination by prenatal karyotyping is not
legally allowed in India, hence it was not done. Differen-
tiation of male from female sex was done on the basis of
postnatal karyotyping in three cases and histopathology of
autopsy specimen in eight cases. The demographic details
of all cases are provided in Table 1. Information on the
number of perineal openings were available in 13 cases.
Nine fetuses had a single perineal opening (69%), one had
2 perineal openings (7.7%) and smooth perineum with no
opening was seen in three cases (23%).

All cases were diagnosed during the second trimester,
the earliest diagnosis was at 17 weeks of gestation. Three
had second trimester termination of pregnancy, five had

Table 1 Demographic information of cases analysed

carried the pregnancy till term and five were delivered
preterm. The major findings on antenatal ultrasound were,
abdomino-pelvic mass in 6 (43%), ascites in 6 (43%),
oligohydramnios in 12 (86%), hydronephrosis in 3 (21%),
renal agenesis in 5 (36%), multi-cystic kidney disease in 4
(29%), non-visualization of bladder in 12 (86%), single
umbilical artery in 2 (21%), ambiguity of external genitalia
in 5 (36%), cardiac defects in 4 (29%), limb defects in 3
(21%), spine anomalies in 3 (21%), abnormal thymus in the
form of bifid thymus and hypoplastic thymus in 2 (14%).
The ultrasound findings are presented in Table 2 and fur-
ther details of antenatal diagnosis and autopsy or post-natal
surgery are presented in the Tables 3 and 4.

Discussion

Cloaca is a transient structure during embryonic develop-
ment and is formed by the confluence of the allantois and
hindgut from the tail fold of the developing embryo at
3 weeks of gestation. By 6 weeks, the cloaca is divided,
into urogenital sinus anteriorly and a separate hindgut
posteriorly. The urogenital sinus then becomes the urinary
bladder and the cloacal membrane ultimately ruptures at
10 weeks. Failure of division of the cloaca or urogenital

No. Age OBI Co-morbidities GA at GA at Outcome of Outcome for  Autopsy/surgery
diagnosis delivery pregnancy baby
Case 1 27 G3PIL1A1 None 27 28 Induced SB Autopsy done
Case2 21 Gl None 19 19 Termination Abortus Autopsy done
Case 3 24 Gl None 18 28 Induced SB Autopsy done
Case 4 30 G3PlAl None 23 40 Vaginal term SB Autopsy done
Case5 22 Gl None 26 28 - - Autopsy not done
Case 6 20 Gl None 17 18 Termination Abortus Autopsy done
Case 7 26 G2LI1 None 26 37 SVD SB Autopsy done
Case 8 23 Gl None 27 29 Induced MSB External
examination
Case 9 32  G3P2L2 None 23 32 SVD SB Autopsy done
Case 20 Gl None 34 36 SVD SB Autopsy done
10
Case 28  G2PIL1 None 37 37 LSCS LB, expired Surgery done
11 on POD2
Case 19 Gl None 17 18 Terminated MSB Autopsy done
12
Case 24 Gl None 37 37 LSCS LB, expired Surgery done
13 in post-op
period
Case 34 G3P2L2 Type IV PP/seizure 31 32 LSCS SB, M, 1.2 kg Autopsy done
14 disorder
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Table 2 Various ultrasound signs among the study group

Findings on USG No. of cases Percentage (%)
Abdominal/pelvic cystic/mass 6 43
Oligohydramnios 12 86
Ascites 6 43
2 vessel cord 3 21
Bladder not seen 12 86
Absent kidney 5 36
Hydronephrosis 3 21
Multicystic kidney 4 29
Ambiguous genitalia 5 36
Hydrocolpos 2 14
Solid pear shaped projection 2 14
Echogenic bowel 2 14
Abnormal spine 3 21
Cardiac anomalies 4 29
Limb anomalies 3 21
Spine anomalies 3 21
Syndromic 4 29
Elfin right ear 2 21

sinus results in either convergence of the genital, urinary,
and intestinal contents into a single common channel
(cloaca) or the formation of two channels: a common
genitourinary channel (urogenital sinus) separate from the
hindgut [1]. Development may be arrested at any stage
resulting in a wide spectrum of cloacal anomalies. Defec-
tive homeobox and sonic hedgehog signaling or hormonal
influence have been implicated as the cause of arrest [9].

The categorization of cloacal anomalies is confusing due
the various terminologies used in the literature such as uro-
rectal septum malformation sequence, anorectal malfor-
mations etc., as also the wide range of possible connections
further complicating the nomenclature [4, 5]. Persistent
cloaca is an uncommon and most severe type of congenital
anorectal malformation characterized by a single perineal
opening for the urinary, gastrointestinal, and reproductive
tracts. In cloacal dysgenesis, the genitalia can be either
absent or ambiguous and the perineum is smooth and
devoid of orifices from the urethra, vagina, or anus [3, 6].
The variants of cloacal anomalies are illustrated along with
representative images from the study group in Fig. 1. There
were 3 cases with O perineal opening, 1 case with 2
openings and 9 cases with a single perineal opening among
the 13 cases where information on perineal opening was
available.

The overall incidence of persistent cloaca is estimated to
be 1 in 50,000 accounting for up to 10% of all anorectal
malformations [7]. Most of the published reports on cloacal
anomalies are in the postnatal group with limited literature

on prenatal findings. It is often described as a diagnosis
exclusively made in females and a combination of ultra-
sound findings, together with the confirmation of female
karyotype, has been the basis for prenatal diagnosis of
cloacal anomaly [8, 9]. In our study, there were 8 males, 3
females and 1 fetus where sex could not be determined.
Among the 8 male fetuses, 7 had well formed penis but
undeveloped scrotum and in 1 case, both scrotum and penis
were well formed. The presentation was also more severe
among the male fetuses evident by gross ascites, obstruc-
tion to outflow of both urinary and gastrointestinal tracts,
anhydramnios and severe pulmonary hypoplasia. The
deviation in the sex predilection seen in our study could be
attributed to the fact that these were diagnosed in prenatal
period in contrast to most other studies involving postnatal
group. It is possible that cloacal anomalies are more severe
among males in prenatal life. We propose that the sex of
the fetus may not form the basis for diagnosis of a cloacal
anomaly in prenatal life, as the defect is not limited only to
females but can also occur in males.

Accurate prenatal diagnosis of persistent cloaca is dif-
ficult because of the rarity, complexity, extent and severity
of multisystem involvement [10]. The literature contains
only case reports with description of the anomaly reported
as early as 12 weeks and very small series [11-15]. A
retrospective review of 489 patients born with cloaca found
that the diagnosis was suspected prenatally in only 6% of
patients, despite the presence of suspicious sonographic
findings in almost 62% on reviewing the prenatal imaging
reports [16]. Prenatal diagnosis has implications not only
for perinatal management of the fetus but also for parental
counseling about complex social consequences. Thus there
is a need to improve the pattern recognition for better
prenatal diagnosis and management. Presence of 3 com-
mon findings on antenatal ultrasound, a cystic pelvic mass,
urinary tract abnormalities, and dilated bowel loops should
raise the possibility of a persistent cloaca. Serial ultrasound
may reveal a sequence of fetal ascites, a bilobed cystic
structure with debris arising from the fetal pelvis, poor
visualization of bladder, hydronephrosis, oligohydramnios,
growth restriction and vertebral anomalies [1]. The most
prominent findings on ultrasound in our study group were
abdomino-pelvic mass, non-visualisation of bladder, renal
anomalies and ascites (Table 2). Few ultrasound images in
correlation with the autopsy findings are presented in
Fig. 2.

There may be variable degrees of obstruction to drai-
nage at the perineum, although the common outflow
channel of cloaca is usually patent [17]. In 50% of cases,
there may be no obstruction and no cystic pelvic mass thus
making the prenatal diagnosis difficult. Urinary tract mal-
formations are present in 90% of cloacal anomalies and
resemble the bladder outlet obstruction with megacystis,
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Fig. 1 Illustration of spectrum
of cloacal malformations with
representative images from the
study group. a Smooth
perineum with O opening,

b Single perineal opening,

¢ Two perineal openings

hydroureter, and hydronephrosis being the dominant fea-
tures [18]. Multicystic dysplastic kidney, pelvic kidney,
horse-shoe kidney, and crossed fused ectopia, renal agen-
esis can also accompany. The obstruction to outlet com-
bined with poor renal function results in severe
oligohydramnios leading to Potter sequence and also limits
the visibility on ultrasound. Other associated abnormalities
are ambiguous genitalia, a 2-vessel cord, tethered cord,

@ Springer

hypoplastic sacrum, caudal dysgenesis, hemivertebrae etc.
Common associated anomalies in our study were, renal in
12 (86%), cardiac in 4 (29%), vertebral and limb anomalies
in 3 cases (21%) (Table 2 and Fig. 3). Bowel obstruction,
evident as dilated bowel loops and meconium peritonitis
due to reflux of meconium mixed urine into the peritoneal
cavity via the fallopian tubes can also be occur. In the
milder variant known as a persistent urogenital sinus
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Fig. 2 Autopsy correlation with ultrasound findings. a Retort shaped
pelvic mass on ultrasound, b Fetus had mass with fluid-debris level on
ultrasound and a common cloaca with distended large bowel, ¢ A
large cystic mass suggesting bladder outlet obstruction had an
obstructed common cloaca and obstruction at bowel connection,
d Ultrasound showed a small bladder and two elongated, closely

without communication to the anorectum, the meconium
filled rectum may be normal. Diagnostic modalities like
MRI, diagnostic fetoscopy, and vesicocentesis can sup-
plement the USG in cases where the diagnosis is unclear or
to demonstrate additional anomalies [15]. It may be diffi-
cult to differentiate cloacal malformations from other
causes of an abdomino-pelvic cystic mass in fetus as in,
bladder outlet obstruction, pelvi-ureteric obstruction,
ovarian cyst, enteric duplication cyst, mesenteric cyst,
megacystis microcolon hypoperistalsis syndrome or a
lymphangioma and cloacal dysgnesis [19, 20]. The mass in
cloacal malformation is characteristically septate usually
with fluid-debris level. A cloacal anomaly may also be a
part of multisystem anomalies, urological, spinal, gas-
trointestinal and cardiac, thus overlapping with VACTERL
association or caudal dysgenesis or caudal regression
syndrome [21]. Therefore, an examination of the genitalia,
spine and heart must be done in all cases of cloacal
anomaly. These defects may be difficult to detect

placed cystic structures. On autopsy, there was a common drainage
canal and primitive metanephric ducts, e There was bilateral renal
agenesis on ultrasound and no pelvic mass, however, autopsy showed
a persistent urogenital sinus, non canalized rectum, primitive genital
tubercles and pterygium of lower limb

prenatally, if there is oligohydramnios and large mass
obscuring the visibility.

Prenatal diagnosis should be followed by counselling to
facilitate the parents make an informed choice and outline
an optimal perinatal care. The outcome depends on the
severity of the spectrum and associated malformations.
Complete cloacal dysgenesis, at the severe end of the
spectrum is often lethal, while a persistent urogenital sinus
at the milder end has favorable prognosis. A poor outcome
is expected in cases diagnosed early in pregnancy due to
significant risk of lung hypoplasia and renal failure. Fetal
interventions such as Vesico-amniotic shunt may be con-
sidered when there is severe oligohydramnios and severe
hydronephrosis, but the experience with these interventions
is limited [7]. The option of termination of pregnancy
should always be discussed with the family whenever
permissible. Three patients among our study group had
second trimester termination of pregnancy, five had carried
the pregnancy till term and five were delivered preterm.
The decision to terminate pregnancy depended mainly on

@ Springer
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Fig. 3 Associated malformations. i Pulmonary atresia, ii Pterygeum, iii Vertebral defect, iv Congenital diaphragmatic hernia, v Bilateral

multicystic kidneys, vi Single umbilical artery and dilated umbilical vein

the legally permissible limit of gestation for abortion,
which is currently 20 weeks in India.

Postnatally, the goal of early management is to detect
associated anomalies, and achieve diversion of the gas-
trointestinal tract urinary tract to relieve obstruction [15].
Initial decompression of bowel can be achieved by pro-
tective colostomy until definitive surgery is planned later.
Definitive repair of persistent cloaca is a major technical
challenge requiring correction of urogenital and anorectal
tracts with multi-disciplinary approach in specialized cen-
ters [22]. Functional outcome depends on the length of the
cloaca and it is difficult to repair long cloacas (> 3 cm)
than short cloacas [6, 23]. In a large retrospective review of
patients with cloacal anomalies, chronic renal failure
occurred in childhood in 50% with a mortality rate of 6%
from renal failure [24]. The long term follow up and
functional outcomes of the survivors are unknown. Post-
natal surgery with colostomy was done in two cases in the
study group, but both of them expired within few days of
surgery. There were no survivors in our study group as
3 had second trimester termination of pregnancy, while 8
expired immediately after birth and 2 expired in the post-
operative period.

@ Springer

Conclusion

Prenatal diagnosis of cloacal malformation should be sus-
pected in the presence of a pelvic cystic mass with septa-
tions and fluid-debris level. The diagnosis is reinforced
when renal anomalies, non-vsualisation of bladder and
anhydramnios accompany. Careful search for associated
anomalies must be done and a combination of lumbosacral,
genitourinary, and bowel malformations, if present should
raise the possibility of a cloacal anomaly. Prenatal diag-
nosis helps in counselling, planning the management and
appropriate referrals to improve the outcome. As this
anomaly does not appear to be confined only to females,
the presence of suspicious findings should raise the possi-
bility of cloacal anomaly in male fetuses too. More
research is needed to focus on the pattern and severity of
presentation in male fetuses.
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