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Abstract
Persistent cloaca (PC) is the most intricate anorectal malformation. Contrast-enhanced ultrasound (CEUS) is safe for
hepatic, renal, splenic, vascular, and intracavitary assessment in children, but it is little applied for cloacal malformation. Our
results demonstrate that CEUS can not only display the uterine, vagina, bladder, urethra, rectum, and rectovaginal fistula, but
also measure the length of the common channel, bladder neck to the common channel, and distal urethra to the perineum. To
our knowledge this may be the first report of preoperative evaluation by CEUS in an infant with PC.
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Introduction
Persistent cloaca (PC) is the most intricate anorectal
malformation characterized by a convergence of the urethra, vagina, and rectum forming into a narrow common
channel in the perineum [1,2]. Antenatal ultrasound and
fetal magnetic resonance imaging (MRI) can provide the
important clues for prenatal diagnosis of cloacal malformations [3]. Preoperative visualization and measurement
of structural relationships is obligatory for the surgical
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repair, and preoperative evaluation methods including
endoscopy, ultrasonography, fluoroscopy contrast study
(FCS), 3-D fluoroscopic reconstruction, and MRI have
been feasible [1,2,4]. Contrast-enhanced ultrasound
(CEUS) has been used safely for hepatic, renal, splenic,
vascular, and intracavitary assessment in children [5,6].
However, CEUS is little applied for cloacal malformation even though it may become the promising approach
[7]. We describe here the preoperative evaluation of PC
using CEUS in an infant.
Case report
A female infant weighing 2800 g was vaginally
born at 40 weeks and presented with a single perineal
introitus. She was diagnosed with an anorectal malformation and underwent a transverse colostomy 1 month
later. The patient was readmitted to our hospital for complete perineum reconstruction at the age of 6 months.
Physical examination revealed a single perineal orifice
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Discussions

Fig 1. Perioperative photographs of a 6-month-old female infant: (a) a single perineal opening; (b) the reconstructed urethra
(U), vagina (V) and anus (A).

(fig 1a). Cardiac and abdominal ultrasound results were
unremarkable. Pelvic ultrasound displayed a 1.6×0.8 cm
well-defined uterus with a uterus/cervix ratio of 2:1 (fig
2a).
Abdomen MRI was performed using 3.0-T magnet
and adult abdomen coil without sedation. The slice thickness was 5 mm. MRI showed a 5.9×4.8×2.1 cm bladder and 2.0×1.0×0.7 cm uterine-like structure. The distal
urethra, vagina, distal rectum, rectovaginal fistula，and
common channel were not clear-cut (fig 3).
CEUS was performed without anesthesia. A 6F Foley
catheter was placed into the rectum through the perineal
opening, and instilled with sulfur hexafluoride microbubbles (Sonovir). The catheter was slowly withdrawn with
the injection of the contrast agent. The rectum, rectovaginal fistula and vagina were simultaneously displayed at
a distance of 1.6 cm from the perineal opening, while the
urethra and bladder were seen at 1.1 cm. The length of
the common channel (distance from the distal vagina to
perineum), bladder neck to common channel, and distal
urethra to perineum was 1.6 cm, 1.5 cm, and 1.1 cm, respectively (fig 2b-d). These results support the diagnosis
of PC.
The patient underwent a posterior sagittal anorectoplasty (PSARP) and vaginal posterior wall mobilisation
(fig 1b).

The common canal (CC) refers to the canal where
the urethra, vagina, and rectum fistula converge into the
perineum, and its length is the main determinant for operative programs. The CC length can be measured from the
distal vagina or rectum fistula to the perineum (labia minora) [1]. PC is traditionally categorized into short (< 3 cm)
and long (> 3 cm) types based on the length of the CC [1,2].
To date there is no gold standard method for preoperative assessment of PC. Endoscopy is hard to discern
the spatial relationships between the structures [4]. MRI
and FCS are the most common methods for preoperative
assessment of PC, but they are difficult to precisely measure the length of CC. Traditional 2-D FCS images may
present with structural overlap, image foreshortening, internal reference absence, and magnification errors, while
MRI cannot clearly display the thin tubular structures
such as urethra, rectal fistula and CC [1,8]. 3-D reconstruction with rotational fluoroscopy [2,8] or Dyna-CT
[4] has been successfully utilized for preoperative anatomical evaluation of complex cloacal malformations,
but its disadvantages include general anesthesia and high
radiation exposure. CT should be reserved for complex
cases if MRI is unavailable [7]. 3-D MRI provides superior anatomical information for cloacal malformations
[9], but real-time visualization or dynamic anatomic information is not obtained [8].
In this case, since the non-enhanced MRI did not
determine the CC and confluence, CEUS was tried out.
CEUS can not only display the uterine, vagina, bladder,
urethra, rectum, and rectovaginal fistula, but also measure the length of CC, bladder neck to the common channel, and distal urethra to the perineum. Although PC is
commonly accompanied by multiple systemic anomalies
[1], our case showed no concomitant anomalies using
conventional ultrasound, CEUS and MRI. PC was successfully corrected by PSARP and vaginal posterior wall
mobilisation because of short PC (CC = 1.6 cm). These
results imply that CEUS can be useful for the diagnosis

Fig 2. Ultrasound images: (a) pelvic ultrasound showed the uterus (Ut) and bladder (B); (b-d) contrast-enhanced ultrasound revealed
vagina (V), bladder (B), urethra (Ur), rectum (R), rectovaginal fistula (RVF), and common channel (CC).
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Fig 3. Sagittal MRI of the lower abdomen showed the rectum
(R), vagina (V), uterus (Ut), bladder (B), urethra (Ur), and illdefined common channel (CC).

and preoperative visualization of PC. In addition, CEUS
lacks ionizing radiation and can be performed without
general anesthesia or sedation.
In conclusion, to our knowledge this may be the first
report of preoperative evaluation by CEUS in an infant
with PC. CEUS may be simple, effective, safe and inexpensive for the diagnosis and preoperative assessment of
PC, which deserves to be further studied in the future.
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