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Anorectalmalformations (ARMs) occur in approximately 1 out
of every 5,000 births and are slightly more common in
males,1,2 with a 1% risk for a family to have a second child
with an ARM.3,4 A rectourethral fistula is most common in
males anda rectovestibularfistula in females.Havingnofistula
at all is rare (5% of patients) and is associated with Down’s
syndrome.5 Cloaca, in the past, was considered a rare defect,
whereas rectovaginal fistula was reported commonly, but the
converse is true, as cloacas comprise the third most common
defect in females (after vestibular andperinealfistulas). A true
congenital rectovaginal fistula is rare, occurring in less than
1% of cases.6 An incorrect diagnosis in such a case leads to
surgery inwhichonlytherectal component is repaired, leaving
the patient with a persistent urogenital sinus.7

The Wingspread classification (1984), which described
malformations as low, intermediate, and high, does not help
predict the type of surgery required or the clinical outcome,
and therefore, theKrickenbeckclassification (2005) (►Table 1),
which is based on precise anatomical abnormalities, is much
more valuable.8 While the complexity of the malformation
plays a role in long-term results, data on reliable outcomes
remain elusive. With consistent assessment of the sacrum and
spine, the potential for continence can be better predicted
(referredtoas theARMContinence Index). Patientsmusthavea
detailed clinical examination to accurately diagnose the mal-
formation so that they can receive the correct treatment in the
newborn period.

Anorectal malformations are not usually diagnosed on pre-
natal ultrasound, but markers of a cloacal malformation exist,
including intrapelvic or abdominal cysts as well as hydrone-
phrosis,9 and sonographic markers of VACTERL (vertebral
defects, anal atresia, cardiac defects, tracheoesophageal fistula,
renal anomalies, and limb abnormalities) abnormalities (single
kidney,hydronephrosis, absent radius,andabsentsacrum)may
alert the clinician to look more carefully for an ARM.

In thenewborn, assessment tomake ananatomical diagnosis
and a review of associated anomalies are the key goals.10

A careful perineal inspection gives clues to the type of mal-
formation present. It is important to not make any decisions
regarding the surgical management before 24 hours of life
because significant intraluminal pressure is required for the
meconium to be forced through a fistulous tract, which helps to
establish the diagnosis. Ifmeconium is seen exiting the perineal
skin, a rectoperineal fistula is present. If there is meconium in
the urine, a rectourethral fistula is present. Radiological evalua-
tions done prior to 24 hours may be misleading, as the rectum
will be incorrectly diagnosed as very high. If the neonate has
signs of a rectoperinealfistula, primary surgery in the formofan
anoplasty, without a diverting colostomy, can be performed
then or in the first few months of age (►Fig. 1).

During the first 24 hours of life, the neonate should receive
intravenous fluids, antibiotics, and nasogastric decompression
and be evaluated for associated defects, which include cardiac
malformations, esophageal atresia, and renal anomalies.10 The
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lumbar spine and the sacrum should be reviewed radiographi-
cally (X-rayandspinal ultrasound,magnetic resonance imaging
[MRI] if needed) to look for spinal and sacral abnormalities.11,12

Ultrasonography of the abdomen and pelvis will evaluate for
hydronephrosis, and specifically in females, a hydrocolpos,
which is a vagina dilated with urine and mucous.13

Depending on the patient’s overall condition and the
experience of the surgeon, patients with perineal and ves-
tibular fistulae can be treatedwith either a primary repair or
dilation of the fistula and delayed repair,14 or a colostomy
can be performed at the same time as the repair.

After 24 hours, if there is no evidence of a fistula, a cross-
table lateral radiographwith the patient in prone position can
showair in the rectum located below the coccyx, inwhich case
a posterior sagittal anorectoplasty (PSARP) can be performed,
or rectal gas that does not extend beyond the coccyx, inwhich

case a colostomy should be performed (►Fig. 1). The colost-
omy allows for a distal colostogram, a valuable study to define
the specific anatomy and relationships of the rectum to the
urinary tract (►Figs. 2 and 3). A PSARP can then be performed
2 to 3 months later. Rectourethral fistulae usually present
with signs of meconium in the urine, and a colostomy in the
newborn period should be performed. Then, after a high
pressure distal colostogram, definitive reconstruction can be
performed. Similarly, cloacalmalformations are bestmanaged
with a colostomy and further imaging to clarify the anatomy
done prior to repair. A vaginostomy is needed if a hydrocolpos
is present.

Associated abnormalities are a source of major morbidity
in patients with ARMs. While cardiac, esophageal, and some
severe renal abnormalities may pose an immediate threat to
life and may complicate anesthesia for these infants, it is the
underlying spinal15–17 and long-term urological abnormal-
ities18,19 that are the source of greatest morbidity and often
are underrecognized. Missed tethered cord can have nega-
tive implications for bowel, bladder, and ambulatory func-
tion. Underlying renal and urological abnormalities pose a
threat to long-term renal health.

Table 1 Krickenbeck classification

Major clinical groups

Perineal (cutaneous) fistula

Rectourethral fistula

Prostatic

Bulbar

Rectovesical fistula

Vestibular fistula

Cloaca

ARM with no fistula

Anal stenosis

Rare variants

Pouch colon atresia/stenosis

Rectal atresia/stenosis

Rectovaginal fistula

H-type fistula

Others

Abbreviation: ARM, anorectal malformation.

Fig. 1 Cross-table lateral film in two newborns. (a) In a reachable rectum, a newborn anoplasty can be performed. (b) In a distant rectum, a colostomy is
required.

Fig. 2 Male anomalies: (A) rectobulbar fistula, (B) rectoprostatic
fistula, and (C) recto–bladder neck fistula based on the insertion of
the distal rectum into the urethra, mapped like an “elbow.”
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Newborn Management

►Fig. 4 depicts the initial management. Screening for asso-
ciated malformations should be concluded within the first
24 hours, and then the child should be carefully reexamined
to define the type of ARM.

Newborn Female
In a female, the following questions should be asked. How
many orifices are present? If three are present, is the anal
orifice correctly located within the muscle complex (defined
by an area of hyperpigmentation)? Is the anal opening of
adequate size (a Hegar size 12 at birth is normal)? Is there an
adequate perineal body?

While it is vital to not miss an ARM, many babies are
incorrectly diagnosed with an “anteriorly misplaced anus”
that are in fact normal, the anal opening is properly centered
in the sphincters and no surgery is needed. In female patients,
one needs to decide if one is dealing with a perineal fistula, a
vestibularfistula, a cloaca, anofistuladefect, orwith somerare
or complex malformation. In a male, the observation records
whether there is a perineal fistula, no fistula, or, most com-
monly, a rectourethral fistula. Decisions regarding surgical
management in the newborn period are led by this initial
assessment.

Newborns (male or female) with a perineal fistula or
femaleswith a vestibular fistula, provided they have no severe
comorbidities, can be managed with an anoplasty or PSARP,
respectively, without the need for a colostomy. If there is a
single perineal orifice, the diagnosis of a cloaca should be
made, and treatment is with a divided proximal sigmoid
colostomy. Due to the high incidence of associated urological
malformations, an evaluation including abdominal and pelvic
ultrasonography to look for hydronephrosis and hydrocolpos
ismandatory. If hydrocolpos ispresent, it shouldbeadequately
drained at the same timeas the colostomy formation,which in
almost all cases helps to resolve the hydronephrosis.

Newborn Male
In male patients, the key to successful management is a
thorough examination of the perineum at 24 hours. If an
open fistula or other signs of meconium on the perineum is
present, a diagnosis of rectoperineal fistula is made, and a
primary anoplasty in the newborn period can be performed.
The anterior rectal dissection must avoid injuring the urethra
and should always be performed with a urethral catheter in
place.Evidenceofmeconiumintheurineconfirmsthediagnosis
of a rectourethral fistula, and the patient requires a colostomy.

Newborns of either gender rarelymayhave a blind-ending
rectum and no fistula, which occurs in less than 5% of infants
and is associated with Down’s syndrome. In such a case, a
cross-table film is useful to decide whether to operate

Fig. 3 (a-c) Distal colostogram demonstrating a rectobulbar fistula, done with adequate pressure.

Fig. 4 Proximal sigmoid divided colostomy with mucous fistula.
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primarily through a posterior sagittal incision or to perform a
colostomy (►Fig. 1). The use of a colostomy in this situation
is always a reasonable option, especially in the setting of
associated abnormalities.

Performing the definitive repair early in life allows for less
time with a stoma, easier anal dilations (because the infant is
smaller), and the possibility that placing the rectum in the
right location early may lead to improved acquired sensa-
tion.20 The potential advantages of early definitive surgery
without a protective stoma21–24 must be weighed against the
possible perineal complications of not being diverted, which
may have negative long-term implications on the child’s
continence potential.5 The colostomy also allows for a distal
colostogram, which, when performed correctly, gives the
surgeonvital information as towhere the rectumwill be found
(►Fig. 2) and helps the surgeon safely perform the operation
without injuring other structures and by using the best
approach, either posterior sagittal alone or laparoscopic-as-
sisted. The colostogram is performedunder pressure andmust
overcome the muscle tone of the pelvic floor (►Fig. 3). Any
colostogram in which the rectum is flattened along the pub-
ococcygeal line has not been performedwith enough pressure
and will not show the accurate anatomical information.

If a colostomy is required as the initial surgical procedure, a
divided proximal sigmoid colostomy is ideal. It should be
completely diverting, provide both bowel decompression
and protection for thefinal reconstruction, and have amucous
fistula that can be used for the distal colostogram (►Fig. 4).

The upper sigmoid divided colostomy has clear advantages
over a right or transverse colostomy. The length of the defunc-
tionalized colon needs to be a relatively short to prevent urine
absorption and acidosis through a rectourethral fistula, but
long enough to allow the distal rectum to be pulled through.
The ideal location is just at the point where the proximal
sigmoid comes off the left retroperitoneum. Loop colostomies

are disadvantageous as they can permit the passage of stool
from the proximal stoma into the distal bowel, potentially
leading to urinary tract infections, distal rectal pouch dilation,
stool impaction, andmoresevere constipation later in life. Also,
colostomy prolapse is more frequent in loop stomas. The most
common error in colostomy formation iswhen it is opened too
distally in the rectosigmoid and therefore interferes with
mobilization of the rectum during the reconstruction.

The proximal colon is unlikely to prolapse when placed in
the correct part of the colon as it is tethered by the left
retroperitoneum. Thedistal colon still has aprolapsepotential,
which can be reduced bymaking themucous fistula small and
flat (►Fig. 4). In cloacas, it is critical to perform the divided
sigmoid colostomy with as much redundant distal rectosig-
moid colon as possible to allow for the subsequent pull-
through and possible vaginal replacement if needed (►Fig. 4).

Prior to the colostomy in a newborn with a cloacal mal-
formation, an ultrasound of the pelvis looking for hydrocolpos
is required, which, if present, should be drained at the same
time as the colostomy procedure with a pigtail catheter.
Because a significant number of these patients have two
hemivaginas, the surgeon must be certain that both hemivagi-
nas are drained, and in such a case, a vaginovaginostomy in the
vaginal septum through an incision in the dome can be created
to drain both hemivaginas with one catheter. At times, the
hydrocolpos is so large that it may produce respiratory distress
and reach above the umbilicus. In such a case, it is preferable to
perform a formal cutaneous vaginostomy that does not require
a tube. The hydrocolpos compresses the trigone and therefore
the distal ureters and this causes hydronephrosis. Effective
drainage of the hydrocolpos allows for decompression of the
urological system in most instances. A vesicostomy would not
solve this problem. Perineal drainage, if reliable and reprodu-
cible, can also be performed. Rarely, if the common channel is
very narrow and does not allow the bladder to drain, the
neonate may require an additional vesicostomy or suprapubic
cystostomy to decompress the bladder. The timing of the
definitive repair is largely dependent on the child’s general
condition and associated abnormalities, but usually can be
performed sometime between 3 and 12 months of age.

Definitive Repair

Posterior Sagittal Anorectoplasty
Toperform the anorectal reconstruction,25 thepatient isplaced
in the prone position with the pelvis raised and the operating
table in Trendelenburg’s position. An electrical stimulator is
used tomap the sphincter before andduring the operation. The
lengthof the incisionvarieswithhowmuchexposure isneeded
to safely repair the specific malformation. Thus, a perineal
fistula requires a minimal posterior sagittal incision (2 cm),
whereas higher defects may require a full posterior sagittal
incision that runs from the lower sacrum toward thebase of the
scrotum in themale or to the single perineal orifice in a female
with a cloacalmalformation. The incision includes the skin and
subcutaneous tissue and separates the parasagittal fibers,
muscle complex, and levator muscles in the midline. In lower
defects (perinealandvestibular), the incisionseparates only the

Fig. 5 Posterior sagittal incision revealing distal rectum, which must
now be dissected off of the posterior urethra.
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parasagittal fibers and the muscle complex in the midline. The
levator muscle is not seen. Once the sphincter mechanism has
been divided, the key step is the separation of the rectum from
theurogenital structures. Inperineal andvestibularfistulas, the
rectum is immediately visible and multiple silk sutures are
placed on the rectum to apply uniform traction to facilitate the
safe separation from adjacent structures. Even in these more

minor malformations, care must be taken to separate the
rectum completely from its anterior attachments to either
the urethra or vagina. Failure to do thiswill leave the anoplasty
under tension and is the cause of many failed repairs.7 Once
fully mobilized in the correct plane, the rectum should be
placed in themiddleof themuscle complex,which is accurately
mapped with an electrical stimulator. Interrupted long-term

Fig. 6 Flow diagram. (a) Female anorectal malformations (ARMs). (b) Male ARM.
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absorbable sutures are used to repair the perineal body. The
posterior edge of themuscle complex is tacked to the posterior
rectal wall. Thus, the posterior muscle complex surrounds the
rectum and helps prevent rectal prolapse.26 The parasagittal
fibers are then reapproximated, the posterior incision is closed,
and an anoplasty is performed to complete the repair.

The repair of a rectourethral fistula in a male has many
similar principles but several fundamental differences. A ur-
inarycathetermustbe insertedat thestartof theprocedure, and
a Coude tip catheter helps to prevent inadvertent insertion into
the rectal fistula. First, the rectum is located through the
posterior sagittal incision. Prior to starting the procedure,
the surgeon should know exactly where to expect to find the
rectum. The importance, therefore, of an accurate distal colos-
togram to avoid injuries to adjacent structures cannot be
overstated.27 In the case of a bulbar urethral fistula, the rectum
will lie just beneath the levator muscles, and in the case of a
prostatic urethralfistula (►Fig. 2), it will liemuchhigher, under
the coccyx. Once the parasagittal fibers, muscle complex, and
levators are opened, the surgeon should attempt to find the
rectum, and once it is confidently identified, it should be
mobilized laterally and posteriorly. Then, with silk traction
sutures in place, the rectum should be opened in the midline.
Multiple stitches are thenplacedon theedgesof the rectumas it
is opened in an inferior direction, precisely in the midline. The
fistula is then identified, and a line of silk sutures placed
proximal to the fistula. The commonwall between the rectum
and the urethra is then carefully separated. This initial 1- to
2-mm separation should be performed in a submucosal rectal
plane toprevent aurethral injury. Thedissection is facilitatedby
completing the lateral dissection of the rectum, prior to at-
tempting the anterior plane. Once the rectum is completely
separated from the urethra, the site of the fistula can be closed
with long-term absorbable sutures, and the rectum can be
further mobilized to allow for a tension-free anoplasty.

Laparoscopic-Assisted Anorectoplasty
Approximately 90% of defects in males can be repaired
through a posterior sagittal approach only. It is only in
rectourethral (bladder neck)fistulas or highprostaticfistulas
that one has to approach the rectum through the abdominal
cavity eitherwith laparoscopy28–30 or laparotomy. The repair
is always performed with a urethral catheter in place. In
patients with bladder neck fistulae, the rectum is separated
from the urethra through the abdomen laparoscopically (or
open) and the fistula is closed. In these defects, the rectum
enters the urethra at a right angle. Once the rectum is freed
and sufficient length is achieved, a limited posterior sagittal
incision can be used to split the muscle complex accurately.
This can be performed in the supine position with the legs
lifted up. The levator muscles are opened sufficiently and the
rectum is passed through the pelvic floor and repaired in the
standard manner, with tacking of the posterior rectal wall to
the posterior edge of themuscle complex. In lower anomalies
such as rectourethral (bulbar) fistulae, there is a long com-
mon wall between the rectum and urethra that makes the
dissection from an abdominal approach extremely difficult,
and a posterior sagittal only approach is easier and safer.

Imperforate Anus without Fistula
In these cases, the blind end of the rectum is usually located at
the level of the bulbar urethra and is easily reachable from the
posterior sagittal approach. The rectum must be carefully
separated from the urethra because the two structures share
acommonwall, even thoughnofistula ispresent. The restof the
repair is performed like that for the rectourethral fistula defect.

Rectal Atresia and Rectal Stenosis
The approach to these malformations is also posterior
sagittal. The upper rectal pouch is opened and the distal
anal canal is split in the posterior midline. An end-to-end
anastomosis is performed under direct visualization leaving
the dentate line intact.31 If a presacral mass (which occurs in
30% of these patients) is identified on preoperative MRI,32 it
is removedwith presacral dissection at the same time unless
it is connected to the dural elements, in which case the
neurosurgical part is performed separately.

Cloacal Malformations
The definitive repair of cloacal malformations has its own
spectrum of complexity.33 First, a cystoscopy, vaginoscopy,
and cloacagram should be performed during a separate
anesthetic after the newborn period; this is key for surgical
planning. At this examination, the length of the common
channel and the length of the urethra from the common
channel to the bladder neck are determined, as well as the
genital anatomy, the presence of a vaginal septum, the
numbers and patency of cervices, and size and height of
the vagina. The position of the rectum must be carefully
checked to see whether it can be reached from a posterior
sagittal incision or will require a laparotomy or laparoscopy.

The repair of cloacal malformations with a less than 3-cm
common channel can be performed through a posterior sa-
gittal approach alone, usually using a total urogenital mobili-
zation technique. Long common-channel cloacas are less
predictable and commonly involve nuances in anatomical
variation. They frequently require vaginal replacement and
reconstructive urological expertise and are ideally treated in a
specialized center.

Cloacas with a Common Channel Shorter Than 3 cm
The incision extends from the lower sacrum down to the
single perineal orifice, and the sphincter mechanism is
separated in the midline. The first structure usually found
is the rectum; however, many anatomical variations may be
encountered. The rectum is opened in the midline, silk
sutures are placed along the edges of the posterior rectal
wall, and the rectum is mobilized. The entire common
channel is exposed, which allows confirmation of its length
under direct vision. Separation of the rectum from the vagina
is accomplished in the same way as that for a rectovestibular
fistula.

Once the rectum has been completely separated from the
vagina, the total urogenital mobilization brings the vagina
and urethra to the perineum as a unit. The urogenital sinus is
then divided just below the clitoris, and the anterior aspect is
dissected full thickness from the pubic symphysis. At the
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upper edge of the pubis, fibrous, avascular bands called the
suspensory ligaments of the urethra are divided while
applying traction to the urogenital sinus sutures, gaining 2
to 3 cm of length. Lateral and posterior dissection of the
urogenital sinus will provide an additional 0.5 to 1.0 cm of
length, allowing for a complete urogenital mobilization. The
common channel is then divided up to the urethral orifice,
which creates two lateral flaps that become the new labia.
Both the urethral meatus and the vaginal introitus can then
be anastomosed to the perineum in the appropriate posi-
tions. The urethra is sutured to the mucosal edge below the
clitoris, and the vaginal edges are sutured to the skin. The
limits of the rectal sphincter are electrically determined, and
the perineal body is reconstructed, bringing together the
anterior limits of the sphincter, with the rectum placed
within the margins of the sphincter.

Cloacas with a Common Channel Longer Than 3 cm
When endoscopy shows that the patient has a long common
channel, the surgeon must be prepared to face a significant
technical challenge. The patient is prepped so that the entire
lower body is accessible because it is likely that the patient will
require a laparotomy after initial exploration by the posterior
sagittal approach.Theprinciplesof this repair and thedecision-
making based on the anatomy are extremely important, and
these cases should be repaired in a pediatric colorectal center
with collaborative support from reconstructive urology and
gynecology. The decision to perform a total urogenital mobi-
lization on a patientwith a common channel greater than 3 cm
mustbecarefullyweighed,andshouldbebasedonthelengthof
the urethra and on the likelihood of getting the urethra to the
perineum. If the urethra (meaning the distance from the
urethral orifice to the bladder neck) is short (<1.5 cm), then
a total urogenitalmobilization should not be attempted, as the
urethra will not be long enough to provide any sort of urinary
continence. With a total urogenital mobilization, the anterior
urethra is dissected, and if at that point the surgeon realizes
that the urogenital tracts must be separated, both the anterior
and posterior urethra will have been mobilized, and the
chances of housing a long-term functional urethra with this
sort of dissection is low. Thus, in such a situation, the surgeon
should instead leave the common channel intact and separate
the vagina from the common channel, and then close this
vaginourethal connection. Thus, the commonchannelbecomes
the urethra. The vagina is then mobilized as a separate unit.

To start the case, the separates the muscle complex and
levators, and the rectum and vagina are identified and
mobilized. The common channel is left untouched. If the
rectum is found from this approach, it should be mobilized
free from the vagina. If no rectum is identified but the vagina
is found, then the separation of the urogenital tract should be
started in the posterior sagittal position as this will greatly
facilitate this separation once the surgeon is in the abdomen
dissecting from above. To complete this maneuver, a midline
laparotomy is recommended. If the ureters enter near the
intended dissection, the bladder should be opened in the
midline and ureteral catheters should be placed to protect
them. The ureters run through the commonwall between the

vagina and bladder, and the ureteral stents allow for their
identification during the difficult dissection of vaginas from
the bladder neck. Once separated, the posterior common
channel (in the area of the bladder neck) is repaired.

There are certain circumstances in which the mobilized
urogenital complex in a total urogenital mobilization can be
delivered up into the abdomen, and this allows for enough
dissection to get it to reach. The decision on whether the
urogenital complex shouldbemobilized or separated is ideally
made prior to beginning of the total urogenital mobilization.

The presence of a common channel longer than 5 cm
means that the total urogenital mobilization from belowwill
definitely not be enough to repair the malformation. There-
fore, in this scenario, it is again advisable to leave the
common channel intact for use as the urethra and separate
the vagina from it. The common channel will in most cases
eventually be used for intermittent catheterization, but some
patients will be able to spontaneously void.

Vaginal Procedures

Inmanypatients, thevagina cannot bemobilized sufficiently in
order for it to reach the perineum, and specific maneuvers are
required to deliver an intact genital tract to the perineum. The
choice of how to do this is based on the patient’s anatomical
findings. The vaginal switch and vaginal replacement with the
rectum, colon, or small bowel all need to be within the
repertoire of the team attempting to repair a patient with a
complex malformation.33

Postoperative Management and Colostomy
Closure

Postoperatively, most patients have an uneventful course. Pain
control is generally easy for the posterior sagittal incision and
harder for thosewhohaveundergonea laparotomy.Aftercloaca
repair,with a total urogenitalmobilization, theurinary catheter
remains for 14 to 28 days postoperatively until the perineum is
no longer swollen, and the patient can be recatheterized, if
necessary. In very complex malformations, as with a bladder
neck or urethral reconstruction, a suprapubic tube or vesicost-
omy is advised. A silicon circle stent through the urethral repair
and exiting the lower abdomen also helps. The two ends of the
stent are then tied together to prevent dislodgement; it can be
left in for up to3months anddoesnotcausebladder spasms like
other indwelling catheters with a balloon. The circle stent is

Table 2 Size of the dilator according to age

Age Size of the Hegar dilator

1–4 mo 12

4–12 mo 13

8–12 mo 14

1–3 y 15

3–12 y 16

>12 y 17
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generally removed after approximately 6 to 8 weeks when a
cystoscopy is performed to check healing of the urethral
reconstruction. At this point, an assessment for the need for
intermittent catheterization is made. In male patients with
repaired rectourethral fistulae, the urinary catheter is left for
7 days. If the catheter becomes dislodged, the patient often can
voidwithout difficulty and does not require replacement of the
catheter. Most patients are discharged 2 days after posterior
sagittal repair, andafter3 to5days if laparoscopyor laparotomy
was needed if they have a diverting colostomy.

Anal dilatations are started 2weeks after the repair to avoid a
skin-level stricture with a dilator that fits easily into the anus.
Dilations are performed twice daily by the parents at home, and
thesizeof thedilator is increasedweeklyuntil therectumreaches
the desired size, based on the patient’s age (►Table 2). Once this
desired size is reached, the colostomycanbe closed. Thedilations
canbetaperedoncethere isno longer resistancewith insertionof
the final dilator, over the subsequent 3 to 4 months. Significant
anal strictures occur in cases in which the blood supply of the
distal rectum is insufficient, or when the anoplasty is performed
under tension. Skin level (1–2mm)stricturesoccur in somecases
that do not undergo recommended dilations.

After the colostomy is closed, the patientmay havemultiple
bowel movements and can develop perineal excoriation.
A constipating diet may be helpful in the treatment of this
problem. After several weeks though, the number of bowel
movements decreases, and a majority of patients will develop
constipation and usually need laxatives. After a few months,
the patient develops amore consistent pattern of bowelmove-
ments. A good prognosis can usually be predicted in a patient
who has one to three discreet, well-formed bowel movements
per day, remains clean between bowel movements, and shows
evidence of feeling or pushing during bowel movements. This
type of patient can usually be toilet-trained. A patient with
multiple bowelmovements or onewho passes stool constantly
without showing any signs of sensation or pushing usually has
a poor functional prognosis. Of course, the quality of the
patient’s spine and sacrum factor into this prediction.

Patientswithcloacal repairs shouldhaveacystoscopyat the
time of their colostomy closure and their ability to sponta-
neously void needs to be closely monitored. Approximately
20% of patients with a cloacal malformation and a common
channel shorter than3cmrequire intermittentcatheterization
to empty their bladder. Patientswith commonchannels longer
than 3 cm require intermittent catheterization 80% of the
time.33 A kidney and bladder ultrasound can assess whether
the patient is capable of spontaneous bladder emptying, and
this should be performed 2 to 3 weeks after the catheter is
removed and should be repeated every several months. If the
patient cannot pass urine or does not empty the bladder
satisfactorily, intermittent catheterization will need to be
started. “Good voiding” without confirmation of bladder
emptying or the absence of urinary tract infections is not
enough to assure the clinician that the kidneys are safe. Good
bladder emptying confirmed by ultrasound, absence of hydro-
nephrosis, and confirmation of good renal function (glomer-
ular filtration rate and cystatin C) are key factors to follow,
ideally in collaboration with pediatric urology.34,35

Most patients with a cloaca have a large flaccid bladder
that does not empty completely and they usually have a
competent bladder neck. This combinationmakes them ideal
candidates for intermittent catheterization, which can keep
them completely dry between catheterizations. Exceptions
do exist, which should be managed on an individual basis,
and these may ultimately require bladder neck closure/
tightening and continent urinary diversion.

Fecal Continence after Repair of an
Anorectal Malformation

Fecal continence depends on the following three factors:

1. Voluntary muscle structures: the levators, muscle com-
plex, and parasagittal fibers in patients with ARMs have
different degrees of hypodevelopment, affecting volun-
tary bowel control.

2. Anorectal sensation: the voluntary muscles can be used
only when the patient feels that it is necessary to use
them, and this exquisite sensation in normal individuals
resides in the anal canal. Except for patients with rectal
atresia and stenosis, patients with ARMs are bornwithout
an anal canal, and therefore sensation does not exist or is
rudimentary. Distention of the rectum, however, can be
felt in many of these patients, provided the rectum has
been located accuratelywithin themuscle structures. This
sensation (proprioception) appears to be felt when there
is a stretching of the muscles. The most important clinical
implication of this is that liquid or soft stool cannot be
detected well. Thus, to achieve some degree of sensation
and bowel control, the patient must be able to (or helped
to) form solid stool.

3. Bowel motility: the main factor that initiates emptying of
the rectosigmoid is an involuntary peristaltic contraction
that is helped by a Valsalva maneuver. Most patients with
an ARM have a disturbance of this mechanism. Patients
who have undergone a PSARP or any other type of
sacroperineal approach, in which the most distal part of
the bowel was preserved often have an over efficient
rectal reservoir (megarectum), the main clinical manifes-
tation of this is constipation, which seems to be more
severe in patients with lower defects.36 The dilated rec-
tosigmoid has normal ganglion cells so the constipation is
not due to Hirschsprung disease, but behaves like it is
hypomotility. The overflow fecal incontinence based on
rectosigmoid constipation in patients with good potential
for bowel control can be managed with an appropriate
dose of stimulant laxatives. Those with a poor sacrum,
poor muscles, and thus with minimal potential for bowel
control are treated with a daily enema.5 Those patients
treated with older techniques in which the most distal
part of the bowel was resected (abdominoperineal pull-
through)37 have no rectal reservoir and, depending on the
amount of colon resected, may have loose stools. In these
cases, bowel management consisting of a daily enema, a
constipating diet, and medications to slow down the
colonic motility may be needed.
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Long-Term Outcomes

There appear to be three factors that affect the outcomes in
these patients. (1) The type of malformation, (2) sacral
development or lack thereof as suggested by the sacral ratio,
and (3) spinal abnormalities all have an influence of the
potential for bowel control. The interaction between these
three (the ARM continence index) and their individual con-
tribution is the subject of ongoing prospective research.

Cloacal malformations represent their own spectrum of
defects and should be subclassified on the basis of potential
for both bowel and urinary control, as well as gynecological
function.38 The length of the common channel seems to be
the most important prognostic factor, as is the ultimate
length of the urethra after repair, and as for all ARM patients,
the status of the sacrum and the spine.

Complications

There are several complications related to the operative repair
of ARMs. Wound infection, dehiscence, and strictures are all
initial postoperative problems.39 Many complications are
related to excessive tension or inadequate blood supply of
mobilized structures. Mislocation of the anoplasty outside of
the sphincter complex and injury to adjacent structures such
as thevasdeferens, seminalvesicles, ecopticureters, or urethra
are also seen. Constipation is the most common functional
disorder observed in patientswhoundergo a PSARP, occurring
most frequently in those with the best prognosis for bowel
control.36 Patients with a poor prognosis, such as those with
bladder neck fistula, conversely, have a low incidence of
constipation and a high rate of incontinence.5

Some patients develop a megarectum for various reasons
related to inherent ectasia, type of or time with colonic
diversion, or inadequate cleaning of the distal colon at the
timeof colostomy formation. These patients require proactive,
aggressive treatmentofconstipationaftercolostomyclosureto
avoid future problems. Rectal prolapse occurs on occasion, is
more prevalent in highermalformationswith poor sphincters,
and is worsened by postoperative constipation.26 Finally,
transient femoral nerve palsy can occur as a consequence of
excessive pressure on the groin while in the prone position, a
problem which can be avoided by adequate cushioning.

Specific to cloacal repairs, urethrovaginal fistulas had
been the most common and feared complication prior to
the introduction of the total urogenital mobilization techni-
que.33 In cases in which vaginal mobilization and separation
from the neourethra result in opposing suture lines, 90-
degree rotation of the vagina can decrease the incidence of a
postoperative fistula. These suture lines can be protected
further with use of a vascularized ischiorectal fat pad, similar
to the technique described to protect suture lines of other
types in complex repairs.40 Fibrosis and stenosis of the
vagina can develop and are caused by ischemia and excess
tension.41 Many patients with ARMs have stooling issues for
which a comprehensivebowel program is required to achieve
the best results.42
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