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The diagnosis of an imperforate anus in female fetuses
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Imperforate anus is an anomaly caused by a defect in the development of the hindgut during
early pregnancy. It is a relatively common congenital malformation and is more common in
males. Although there are cases of a solitary imperforate anus, the condition is more commonly
found as a part of a wider spectrum of other congenital anomalies. Although urgent reconstructive anorectal surgery is not necessary, immediate evaluation is important and urgent decompressive surgery may be required. Moreover, as there are often other anomalies that can affect
management, prenatal diagnosis can help in optimizing perinatal care and prepare parents
through prenatal counseling. In the past, imperforate anus was diagnosed by prenatal ultrasonography based on indirect signs such as bowel dilatation or intraluminal calcified meconium.
Currently, it is diagnosed by directly checking the perineum with prenatal ultrasonography. Despite advances in ultrasound technology, accurate prenatal diagnosis is impossible in most cases
and imperforate anus is detected after birth. Here, we present two cases of imperforate anus in
female fetuses that were not diagnosed prenatally.
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Introduction
Imperforate anus is a major form of anorectal malformation wherein the baby is born without a normal anal opening. The incidence
of imperforate anus varies from 1:1,500 to 1:5,000 in neonates
[1,2]. The anomaly is not life-threatening; however, it is likely related to VACTERL association (vertebral anomalies, anal atresia,
cardiac defects, tracheoesophageal fistula, esophageal atresia, renal
and radial anomalies, and limb defects) or to chromosomal anomalies [3-7]. Early reports of prenatal diagnosis have relied on indirect signs such as bowel dilatation or intraluminal calcified meconium detected with prenatal ultrasonography. Additionally, it is possible to diagnose imperforate anus directly by identifying the normal anus that appears as an external hypoechoic ring with an echogenic center [8-18]. Currently, identifying the type of the imperfo-

rate anus was even attempted using ultrasonography prenatally [5].
However, prenatal diagnosis of imperforate anus in a female fetus is
still difficult.

Cases
1. Case 1
A 33-year-old primigravida was referred to our tertiary center for
fetal congenital heart disease at 21 weeks of gestation. She was
healthy, had no medical or surgical history, and was taking folic
acid and multivitamin supplements, including iron. She had undergone first and second integrated tests, with results showing a high
risk for Down syndrome (1:29). Amniocentesis revealed a normal
karyotype. At 20 weeks of gestation, a detailed fetal ultrasonography was performed that showed fetal heart disease, namely tetralo-
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gy of Fallot (TOF). In addition to TOF, a single umbilical artery
and fetal toe anomaly (such as clinodactyly) were observed. At 30
weeks of gestation, the fetal anus was thought to be visible because
the hypoechogenic area indicating the anal sphincter and hypoechogenic ring showed signs of anal mucosa (Fig. 1). However, the
perineal body appeared to be shorter than that of a normal female
fetus, which indicated to probability of imperforate anus diagnosis.
At 38 weeks and 2 days of gestation, an elective cesarean section
was performed and a female (2,320 g) neonate was born. She was
in the 3rd percentile for weight and had an Apgar score of 8 at 1
minute and 9 at 5 minutes. After birth, the female baby was diagnosed with TOF and imperforate anus, with clinodactyly in both
the toes. Specifically, the imperforate anus was low-type and accompanied by a vestibular fistula, which was not diagnosed during
the prenatal period (Fig. 2). The next day, a sigmoid colon colostomy was performed, and feeding began 2 days later.

2. Case 2
A 33-year-old multigravida visited our outpatient clinic for fetal
heart anomaly at 23 weeks of gestation. She had undergone a cesarean section 3 years prior and had no medical history. During
this pregnancy, she had routine obstetrical examinations and integrated tests, and the results were unremarkable. A detailed fetal ultrasonography was conducted again in our hospital, which suggested a double outlet right ventricle (DORV) with a large ventricular
septal defect (VSD). No other anomalies were detected. Further,
an ultrasonography of the fetal anus was performed, and the presence of an anal sphincter and anal mucosa was noted; therefore, a
fetal imperforate anus was not suspected (Fig. 3). At 38 weeks and

A

3 days of gestation, an emergency cesarean section was performed
due to labor pain, and a female (2,730 g) neonate was delivered.
Operation findings revealed meconium-tinged amniotic fluid, but
the baby cried well and was pink in color. She was in the 3rd percentile for weight and had an Apgar score of 7 at 1 minute and 9 at
5 minutes. The umbilical cord had a pH level of 7.24, indicating
that fetal acidosis was absent. After birth, she was diagnosed with
DORV with a large VSD and no pulmonary stenosis, as suspected
on prenatal ultrasonography. In addition to multiple heart anomalies, she was diagnosed with imperforate anus after birth. The imperforate anus was a low-type with a vestibular fistula. The day after delivery, a sigmoid colon colostomy was performed. The baby

Fig. 2. Postnatal finding of case 1. No anal opening in the original
location is present (arrow). A vestibular fistula is accompanied
(arrowhead).

B

Fig. 1. The images of fetal ultrasonography of case 1. (A) At 30 weeks of gestation, there is an echogenic ring (open arrow) in the
hypoechogenic area (solid arrow), suggesting an intact anus with a rather short perineal body (arrowhead). (B) At 35 weeks of gestation,
a short perineal body (arrowhead) is revealed, and an echogenic ring (open arrow) indicating the anal mucosa in the hypoechogenic area
(solid arrow) is seen.
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Fig. 3. The image of fetal ultrasonography of case 2. At 30
weeks of gestation, the perineum is seen, and an intact anus is
suspected because of the hyperechogenic ring indicating anal
mucosa (open arrow) in normal sphincter muscles (solid arrow),
despite the short perineal body (arrowhead). After birth, the
baby was diagnosed with a low-type imperforate anus with a
vestibular fistula.

recovered well, and feeding began 2 days later.

Discussion
Imperforate anus is a common congenital anomaly with an incidence of 1:1,500 to 1:5,000 in neonates [1,2]. It may either be a
solitary anomaly without any malformation or, in many cases,
be associated with multiple congenital anomaly subsets, such as
VACTERL association or trisomy 21 [3-7]. Imperforate anus,
with other serious anomalies, can lead to significant morbidity
and mortality.
Although imperforate anus is a relatively common malformation, it cannot be accurately diagnosed prenatally. Imperforate anus
can occur as a solitary abnormality but is likely to have accompanying malformations. Hence, diagnosed with a fetal imperforate anus
should be referred to a tertiary center that can provide accurate diagnosis and adequate management. Conversely, even if one malformation associated with VACTERL association is detected prenatally, more detailed ultrasonography examinations should be
performed regarding the presence of imperforate anus. Even without considering other accompanying anomalies (except imperforate anus), the exact anatomical type of atresia and the existence of
a fistula should be carefully examined. This is important because it
determines the appropriate timing for corrective surgery as well as
the surgical stages. Urgent reconstructive anorectal surgery is not
necessary; however, immediate evaluation is important, and urgent
decompressive surgery may be necessary. If a diagnosis is suspected prenatally, it is essential for the surgeon to provide appropriate
242

guidance to the pregnant woman and to make a delivery plan to
prepare for the possibility of neonatal operation [2]. Thus, detecting the presence of an imperforate anus via prenatal ultrasonography is important for obstetricians, pediatric surgeons, and pregnant
women to plan for an early treatment.
There are three types of imperforate anus according to the distal
rectal pouch and the puborectalis muscle [5]: (1) the high-type, in
which the distal pouch ends above the puborectalis muscle; (2)
the intermediate-type, in which the pouch ends at the puborectalis
muscle; and (3) the low-type, in which the pouch ends through
the puborectalis muscle [5]. Traditionally, imperforate anus is diagnosed by prenatal ultrasound on detecting the presence of a dilated
distal bowel, or rectum or intraluminal meconium calcification, or
enterolithiasis [8-17]; however, it is not always suspected with the
presence of a fistula. After the 1990s, improvements in ultrasound
resolution have helped in visualizing the fetal perineum and detecting the hypoechogenic ring indicating the perianal muscular complex (PAMC), namely the internal anal sphincter, puborectalis
muscle, and external sphincter with an echogenic center, which indicates anal mucosa [18]. Nevertheless, care should be taken to
distinguish the two components of the sonographic sign, anal mucosa and muscular components, to avoid misdiagnosis of a perineal fistula, which may be seen as the adequate development of the
PAMC is expected in low imperforated anus [19]. A recent study
suggested that a low-type imperforate anus is suspected if the size
of the anus is small or the distance between the anus and the genitalia is short [5]. The high-type imperforate anus, however, is relatively well diagnosed during pregnancy and is more frequently
found in male infants, with a higher mortality and morbidity compared to other types [5]. In contrast, low-type is more common in
female fetuses, with a relatively good prognosis; however, it is difficult to recognize in the prenatal period.
In this study, the two neonates were diagnosed with congenital
heart disease prenatally and were diagnosed with imperforate anus
with vestibular fistula postnatally. Bowel dilatation was not observed; however, a decompressed obstructed bowel due to the
presence of a fistula was noted [11]. Ultrasonographic findings revealed an anatomic structure in the PAMC, indicating the anal
sphincter, anal mucosa, and a relatively short perineal body with
other combined anomalies. These findings should have been regarded as a clue to diagnose an imperforate anus with or without
fistula.
If any fetal anomaly is detected, the fetal anus should be examined since an imperforate anus is commonly associated with other
anomalies. An imperforate anus is still difficult to diagnose in some
cases, and as observed in these two female fetuses, a fistula makes
the diagnosis difficult because it does not typically represent the
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imperforate anus. Although it is possible to diagnose incomplete
anus by directly visualizing the perineum of the fetus using ultrasonography, prenatal diagnosis of imperforate anus remains challenging, especially in female fetuses with a low-type imperforate anus.
Even after birth, a close physical examination of the baby is necessary as the passage of meconium alone is not a sign of a correctly
positioned anus because the presence of the fistula makes it possible to pass meconium.
Even if the structure of the anus appears normal, it is important
to accurately identify the anus in female fetuses with other accompanying anomalies. Detailed prenatal ultrasonography and reasonable suspicion of imperforate anus based on images can increase
the accuracy of the diagnosis. This can help counsel parents regarding the prognosis of the fetus by providing accurate information.
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