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Abstract

Anal atresia is a rare often, devastating malformation. This abnormality
is most commonly associated with Vactrel syndrome and occasionally as an
isolated malformation. Prenatal diagnosis is uncommon until late into the third
trimester and most frequently diagnosed after birth. We describe a method
of earlier detection and confirmation in the second trimester and review
diagnosis and management. Early diagnosis is crucial to allow families to make
management decisions and plan for delivery.

Keywords: Anal atresia; Prenatal diagnosis; Ultrasound; MRI

Introduction

Anal atresia occurs in approximately 1 in 5000 live births.
Anal atresia is a rare finding in isolation, most often presenting in
conjunction with Vactrel syndrome, caudal regression syndrome, or
Down Syndrome. Prenatal diagnosis of anal atresia is suspected when
ultrasound demonstrates dilated loops of bowel, most commonly
past 26 weeks of gestation. Fetal MRI has recently been shown to
be a useful adjunct to confirming a suspected diagnosis present on
ultrasound. Although these modalities can allow the clinician to
successfully make this diagnosis prenatally, typically the diagnosis is
not discovered until birth. We present the case of a fetus with isolated
anal atresia diagnosed on ultrasound and confirmed via fetal MRI at
21 2/7" weeks of gestation.

Case Report

A 30 year old Caucasian woman gravid 1, para 0, abort us 0
with past medical history significant for a cone biopsy. She was on
no medication other than prenatal vitamins. She did not smoke,
drink alcohol or have and teratogenic exposures. There was no
history of pre-existing diabetes and a first trimester random glucose
was normal. She underwent routine screening ultrasound at 21 2/7
weeks of gestation. First trimester screening ultrasound was normal.
Transabdominal ultrasound demonstrated a dilated fetal rectum to
six millimeters with visible haustrations suspicious for anal atresia
(Figure 1). The anal ring was not seen. Echocardiographic evaluation
of the heart was normal and no other abnormalities were evident.
Amniocentesis was performed and revealed a normal 46, XX
karyotype. Follow-up evaluation via MRI demonstrated a distended
distal sigmoid colon measuring eight to ten millimeters distally,
consistent with anal atresia in isolation (Figure 2). No comment
was made on MRI about the presence or absence of the anal ring.
Management options were discussed. The patient chose to terminate
after extensive consultation with a pediatric surgeon. The pregnancy
was terminated at 23 weeks. An autopsy of the fetus was performed
after the termination, the diagnosis of anal atresia was confirmed and
no other abnormalities were identified.

Discussion

Anal atresia is a rare congenital abnormality, present in

approximately 1 in 5000 live births [1]. Anal atresia is rarely found
in isolation, with prevalence of 1.11 in 10,000 live births in a large
cohort of 4.6 million newborns in Europe [2]. Anal atresia is more
frequently associated with additional congenital abnormalities such
as VACTREL syndrome (vertebral defects, anal atresia, tracheo-
esophageal fistula with esophageal atresia, radial and renal dysplasia,
and limb malformations) and caudal regression syndrome [3-7]. The
ability to diagnose anal atresia prenatally is of clinical significance,
as prenatal diagnosis allows difficult decisions to be made regarding
the continuation of the pregnancy. Furthermore prenatal diagnosis
provides time to arrange for delivery in a tertiary care facility that
can provide planned immediate surgical attention at birth. Fetal
defecation and the neurologic innervations of the colon and rectum
provide the physiologic basis for prenatal diagnosis of anal atresia.
Fetal defecation illustrated by meconium stained amniotic fluid
was previously thought to indicate fetal distress and hypoxia that
typically occurred late in the third trimester [7-11]. Current evidence
has demonstrated that defecation is potentially a normal process
of the fetus [12-15]. Abramovitch and Gray concluded that fetal
defecation begins as early as 14 weeks [16]. This concept has been
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Figure 1: Ultrasound at 21 2/7 weeks demonstrating fetal rectal dilation to
six millimeters.
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Figure 2: MRI demonstrates a dilated distal sigmoid colon to ten millimeters.

further supported by the detection of high levels of micro-villar
intestinal enzymes, such as disaccharidases and intestinal alkaline
phosphatases in amniotic fluid between 14 and 22 weeks with a
sudden drop in levels following the twenty second gestational week
[17]. Yuan has shown via fluorogold retrograde tracing that rats
with anorectal malformations have deficient motor innervation of
the anal sphincter leading to retained meconium in the fetal period
[18]. This explanation provides a physiological basis for the fact that
the colon is not prominent ultrasonographically until late second
trimester, following adequate neural innervation of the sphincter and
subsequent retention of meconium.

Prenatal diagnosis of anal atresia is challenging, with most cases
diagnosed at the time of birth. Prenatal diagnosis is established by
finding dilated loops of fetal bowel on ultrasound [19]. In a small
cohort of twelve patients with documented anal atresia at birth,
it was found that a U or V shaped segment of dilated bowel in the
lower abdomen or pelvis is particularly suggestive of anal atresia [20].
This diagnosis is generally supported by the presence of additional
congenital abnormalities since anal atresia rarely occurs as an isolated
anomaly [3]. The youngest fetus diagnosed with sonographic evidence
of dilated loops of bowel was 12 weeks of age [21]. This fetus also
presented with the additional anomaly of a small perimembranous
ventricular septal defect that was visualized sonographically. Harris
et. al studied a cohort of patients with sonographically consistent
anal atresia where the diagnosis was confirmed either at birth or
fetal autopsy. Within the cohort, 11 of 12 patients (92%) with anal
atresia demonstrated abnormalities associated with either VACTREL
syndrome or caudal regression syndrome [22]. In this cohort, the
diagnosis was not suspected until late into the second trimester. The
earliest case positively diagnosed was at 26 weeks of gestation [22].
This emphasizes that early diagnosis is difficult to achieve.

Ultrasound of the anal ring can be used to rule out the presence
of anal atresia. This can be seen as early as 15 weeks of gestation;

however, at this gestation false negatives are greater. Generally, in the
third trimester the ring can reliably be seen (figure 3).

Fetal bowel has distinctive characteristics on MRI, with
gastrointestinal abnormalities increasingly identified on MRI
compared to ultrasonography [23]. Notably, abnormal bowel size,
abnormal bowel signal, and normal bowel with abnormal intra-
abdominal structures are more easily and readily visualized on MRI
[24]. MRI is still infrequently used in the prenatal period. As such,
formal recommendations and indications for fetal MRI are yet to be
established.

Initial management of a patient born with anal atresia involves
a thorough perineal inspection to allow the physician to establish
the level of the lesion as high, intermediate, or low [25]. Gas in the
bladder or meconium in the urine indicates a high anomaly. A low
anomaly may be diagnosed with the presence of meconium easily
visible through the skin of the perineum. Additionally, finding a well
formed gluteal crease and anal region further support the diagnosis of
alow lesion. In the absence of a clear diagnosis, the physician should
wait 24 hours to allow for the passage of meconium and gas prior
to finalizing the diagnosis of anal atresia [26]. Surgical repair begins
with immediate sigmoid colostomy in the newborn period [27].
Once the newborn has grown to a sufficient size to tolerate additional
surgical procedures, the posterior sagittal anorectoplasty (PSARP)
is performed [28]. This procedure allows the surgeon to explore the
anatomy of the rectum, surgically correcting any abnormal fistula
tracts and creating an anus by connecting the distal rectum to perineal
skin. Following PSARP, the patient undergoes anal dilation with
hegar dilators until the desired neoanal size is reached. The rationale
behind anal dilation following PSARP is the fact that the anus and
rectum are surrounded by musculature, remaining closed at rest.
Therefore, without post-operative dilation, the anus will tend to heal
closed or very narrowly. When the desired neoanus size is reached, the
colostomy site is closed [29]. Following repair via PSARP, commonly
reported complications are disturbances in motility causing chronic

Figure 3: The anal complex can be seen between the pelvic bones at the
tip of the arrow. There is a hypoechoic ring, which is the muscular portion
surrounding the hyperechoic mucosa and the central hypoechoic area being
the lumen of the anus. This may be seen from 15 weeks on to term, but may
not be seen well until after 20 weeks of gestation.
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constipation and overflow incontinence [29,30].The degree of chronic
constipation experienced by patients post-operatively most closely
correlates with the extent of sacral mobilization of the blind pouch
during PSARP [31]. Pena and colleagues demonstrated that the rates
of chronic constipation are typically elevated in patients undergoing
abdominoperineal pull through procedures of intermediate or low
abnormalities, with chronic constipation occurring between 18-
61.4% of patients depending on the abnormality [32]. Prenatally, it
is impossible to definitively establish the exact level of atresia and
therefore estimate the possibility of procedural complications. The
risk of anal incontinence and chronic constipation is the primary
reason that couples may choose termination. Our case is unique
in that the diagnosis of anal atresia was suspected in isolation and
confirmed by fetal MRI in a fetus of 21 2/7 weeks of gestation. This case
demonstrates the importance of maintaining high clinical suspicion
for anal atresia in a fetus with dilated loops of bowel on ultrasound
prior to 26 weeks of gestation. Additionally, this case supports the
value of MRI in confidently establishing the diagnosis of anal atresia
prenatally. MRI provides an accurate distinction between solid and
liquid densities, therefore facilitating identification of meconium
in the fetal intestine causing colonic dilatation from liquid which is
located in the bladder.
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