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Abstract

Despite advancements in reconstructive surgery and a

growing understanding of anorectal malformation (ARM)

anatomy, boys still commonly experience urinary tract

injuries after ARM reconstruction. These injuries include

postoperative rectourethral fistula (RUF), urethral

stricture or stenosis, bladder dysfunction or injury,

prostatic injury, ureteral injury, and vas & seminal vesicle

injury. Some of these injuries are immediately apparent

during surgery, while others present later in follow-up.

This article details the causes, symptoms, management,

and prevention protocols for urogenital tract injuries

during ARM reconstruction in boys.
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Introduction

Anorectal malformation (ARM) affects approximately
1 in 5000 live births worldwide1. While the exact
incidence of ARM in low-middle-income countries
(LMICs) is unknown, it is believed to be higher than in
high-income countries due to over 90% of congenital
anomalies patients being in LMICs2. Studies from
Bangladesh have reported a higher prevalence of ARM
among neonatal surgical conditions3-5. There is a 1.5
times higher incidence of boys being affected
compared to girls in ARM1.

The surgical correction is individualized according to
the type of malformation. However, the introduction of
the posterior sagittal anorectoplasty (PSARP) by Pena
and Devries in 1982 revolutionized the surgical
approaches to the management of ARM. Before that,
various pull-through procedures were in practice
emphasizing the preservation of puborectalis for
continence. But pulling the intestine blindly through
the retro urethral space was associated with damage
to the external sphincter and urethra, leading to a
poor outcome. For a positive outcome, the pulled-
through bowel can be placed using the posterior
sagittal approach, which provides ample exposure and
direct visualization of the sphincteric muscle
complex.6,7

Georgeson et al. introduced laparoscopy-assisted
anorectoplasty (LAARP) in 2000 to preserve the levator
ani muscle to achieve better functional outcomes.
Since then, it has become the first choice in some
centers though the outcome compared to PSARP is
still debatable8. Bischoff et al. combined both
techniques in patients with higher fistula,e.g., recto
bladder neck and rectovesical fistula for better
visualization of the fistula with minimal access9.
Nevertheless, both these techniques underwent several
modifications to avoid complications and to achieve
optimal bowel function8-12.

Despite this advancement in management, a
significant proportion of children with ARM suffer from
complications of definitive reconstructive surgery. Most
of these complications require a second and/or
subsequent operation, which increases the patient’s



pain and suffering and produces a poorer final outcome.
In boys, urinary complications are more frequent as
the terminal part of the bowel shares a common wall
for some distance or remains very close to the urinary
tract. Separation of these two tracts inherits the
potential of injuring either one. Complications may
arise if there is insufficient identification of abnormal
anatomy before surgery and limited experience with
the procedure.Numerous studies reported these
complications13-16. This article aims to review the types
of urinary complications of ARM reconstruction, the
possible mechanism of their occurrence, approaches
to their diagnosis and management, and prevention
strategies.

Post-operative recto urinary fistula (RUF)

Recto urinary fistula (RUF) is the most frequent type
of ARM in male children. In more than 80% of boys
with ARM, the rectum terminates in the urinary tract10.
Depending on the position of the fistula, it could be
recto bulbar urethral, recto prostatic urethral, or
rectovesical fistula. Despite the advancement in
understanding surgical anatomy and surgical
techniques, resection and repair of RUF are still
challenging. Postoperative RUFs are of three types-

1. Persistent RUF- in which the surgeon missed the
original fistula during reconstruction. The main
reason for this complication is the failure to
delineate the fistula in a distal cologram. It mostly
occurs in patients with recto bulbar urethral fistula,
otherwise considered a less complicated
case13,16-18. Huang et al. reported a large series
of persistent RUF results after primary PSARP at
neonatal age. Delineation of the RUF might be
difficult at neonatal age, though other series of
primary PSARP didn’t report this complication18-

19.

2. Recurrent RUF- where the surgeon resected and
repaired the fistula during the primary
reconstruction, but it reappeared. Inadequate
mobilization of the rectum leads to ischemic
necrosis of the rectal wall. Additionally, injury to
the anterior rectal wall, excessive use of
electrocautery, and or superimposed rectal and
urethral suture lines contribute to the recurrence
of RUF13-17.

3. Acquired RUF-when a urethral injury remains
unrecognized during the primary repair. It usually
occurs in boys with perineal fistula when a primary

reconstruction is attempted without a Foley
catheter in the urethra. Injuring the urethra during
a PSARP is another mechanism13-17.

Most of these patients present with the passage of
urine through neo anus after ARM correction. Complete
voiding may occur through the neoanus in patients
with wide fistula.Patients may even present later in
life with infertility due to the passage of semen through
the anus during ejaculation. Many patients also have
urethral stenosis or stricture, anal stenosis, and
mislocation of the neoanus16,17. A careful examination
under anesthesia can confirm the presence and
position of RUF. A catheter or a stent can be passed
through the fistula. It can be done manually by placing
a finger in the rectum or with the help of a cystoscope.
This maneuver helps the surgeon to locate the fistula
and its distance from the anus, which in turn helps in
the planning of surgery. A micturating cystourethrogram
(MCU) and a colostogram may also help
diagnosepost-operative RUF16,17.

The goals of surgical management in this scenario
are complete separation of the rectum and the urinary
tract, prevention of urinary injury, and preservation of
the fecal and urinary continence. Several surgical
approaches have been reported to deal with this
bothersome complication. Levitt et al. always prefer a
redo PSARP, complete separation of the urethra and
rectum, repair of the urethra, and reposition of the
rectum within the muscle complex13,17.

Huang et al. described a trans-anal approach to resect
post-operative RUFs within 3 cm from the anal verge,
normally positioned anus, and without rectal or urethral
obstruction. The success rate was 93.5%. The
advantages of this procedure include limited
disturbance of the sphincter mechanism to preserve
continence and minimal dissection of the perineum
to avoid anal stenosis. Out of 31 patients in this series,
one boy developed urethral stenosis, and one boy
developed urethral diverticulum. Both were managed
conservatively. The authors recommended three
characteristics of RUF for this approach- 1. Persistent
RUF without scar in the surrounding tissue, 2. Low-
lying fistula, within 3 cm from the anal verge, and 3.
Normally positioned anus18.

Other approaches reported include pull-through of the
anterior rectal wall proximal to the fistula, simple repair
of fistula through the anal route, Abdomino perineal
repair of the fistula, and posterior approach with variable
success rate17.
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Fig.-1: Posterior sagittal approach to repair a

persistent RUF

The posterior sagittal approach, originally described
as the definite reconstructive procedure of ARM with
RUF, has been reported to achieve successful
outcomes in most series. The benefits of this approach
are excellent exposure of the whole anatomy, complete
separation of the rectum from the urethra, mobilization
of the rectum to leave a healthy rectal wall over the
urethra, correction of associated anal pathology (e.g.,
stenosis, mislocation) and urethral stenosis but one
should expect dense scar and adhesion from the
previous surgery (Fig.-1) 13,17.

dangerous complication.  The essential steps include
a high-pressure distal colostogram to delineate the
fistula and placement of a urinary catheter before
performing perineal reconstruction. Adequate
mobilization of the rectum is recommended to avoid
superimposed suture lines between the urethra and
the rectum. Primary PSARP should be avoided without
delineating the exact pathological anatomy of
individual patients13,14,16,18.

Urethral stenosis/ stricture

Urethral stenosis, stricture, or acquired urethral atresia
occurs when the surgeon accidentally devascularize
or transects the urethra. It can occur during the
separation of the common wall between the rectum
and the urethra. Over enthusiastic closure of the
urethra after fistula resection and traction of the urethra
with multiple stay sutures might also cause urethral
stricture. Sometimes, it is not detected immediately,
and patients present later with urinary symptoms. A
high index of suspicion is required to diagnose this
problem when a patient presents with difficult voiding
and or recurrent UTI after PSARP7,13,14,16.

Placement of a urethral catheter is difficult in these
patients. Imaging studies may show thickened bladder
and upper tract dilatation. A retrograde urethrogram
may delineate a narrowing of the urethra at the level
of injury. A cystoscopy is diagnostic and can be used
as a therapeutic tool for gradual urethral dilation. In
severe cases, a reoperation is required13,14,16. Levitt
et al. recommended another posterior sagittal
approach to repair this problem. Complete mobilization
of the rectum exposes the urethral area for
identification& mobilization of both the end of the
urethra and tension free end to end anastomosis13. In
addition to fecal diversion, a urinary diversion
(suprapubic catheter) should be considered in severe
cases13,18.

Remnant of original fistula (ROOF)

ROOF was previously called posterior urethral
diverticulum (PUD). It occurs when a segment of the
rectum is left attached to the urethra during PSARP.
It usually occurs in patients with a higher fistula
approached from the abdomen. With the increasing
incorporation of laparoscopy in the management of
ARM, ROOF also occurs in the bulbar and prostatic
fistula because it is very difficult to reach the urethral
end in low-lying fistulas. Therefore, surgeons leave an
extra piece of rectal tissue with the urethra19,20.

Some authors have reported correction of RUF without
diverting colostomy, but those cases required
extensive bowel preparation and long-term nutritional
support. Fecal diversion is always safe for these
patients. It rests the perineal wound and avoids anal
spasms; a diverting colostomy allows spontaneous
healing even if a recurrence occurs. A urinary diversion
(suprapubic catheter) should be considered if a urethral
injury is approached. Some authors recommend
mandatory fecal and urinary diversion in these
patients17,18.

Prevention of post-operative fistula

The surgeon’s experience in the special anatomy of
the ARM with RUF is mandatory to avoid this
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ROOF usually remains asymptomatic in the
immediate postoperative period. Later, it presents with
recurrent UTI, dribbling of urine, and dysuria. Some
patients even develop stones within the diverticulum.
An MCU can delineate a ROOF in most patients. A
pelvic MRI is indicated to confirm the diagnosis and
determine the extension of the diverticulum (Fig. 2).
Imaging may miss the diagnosis in some patients.
Therefore, all patients required a careful examination
under anesthesia and cystoscopy to evaluate the size
and the presence of any stone15,20.

neck injury and complete denervation of the bladder
neck during PSARP. It is very difficult to clarify a
neurogenic bladder that is congenital or iatrogenic after
surgery. Ralph et al. believe that the atonic type of
neurogenic bladder results from surgical injury.
Boemers et al. investigated the urodynamic studies
of 27 boys before and after surgery and concluded
that PSARP does not affect bladder function unless it
is associated with major trans-abdominal and
retrovesical dissection.  The diagnostic workup follows
the standard protocol of clinical and radiological
investigations. The management goals are directed
towards achieving continence and protecting the upper
tract13,16.

The authors practice a modified technique of PSARP,
where the rectum is mobilized first proximally and
then posterior to the bladder (retro vesical space)
circumferentially. At this level, there is no longer a
common wall with the urethra (Fig.-3).

Fig-2: MCU delineating a ROOF after PSARP

The treatment of choice is the resection of ROOF in
the posterior sagittal approach. After mobilization of
the rectum, ROOF is completely mobilized and
separated from the urethra, as in the definitive
operation. A diverting colostomy is always perineal
contamination and promotes wound healing15,18,20.

Several technical modifications have been described
to avoid this complication. Huang et al. reported
cystoscopy-assisted excision of the RUF during
PSARP10. Several authors recommended simple
division and non-closure of the RUF during the original
reconstruction. The hypothesis is that it prevents
diverticulum formation even if a small segment of the
rectum is left behind7,21.

Bladder injury and or dysfunction

Neurogenic bladder is very unusual in boys after
PSARP. It usually occurs due to bladder and or bladder

Fig.-3: The retro vesical space allows enough space

for dissection without injuring the urogenital tract

The rectum is then pulled upwards using a vessel
loop or a feeding tube to delineate a line of
demarcation between the urethra and rectum, through
which the dissection is continued to separate the
rectum from the urethra (Fig.-4). This modification
avoids traction sutures at the common wall between
the rectum and the urethra and a submucosal
dissection at this level, which avoids urethral injury,
ROOF, and fistula recurrence.
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Other urological injuries

Injuries to the vas deferens, seminal vesicle, and ureter
have been reported in some series. All of these
happened as a result of inadequate delineation of the
exact anatomy before definitive surgery13,16.

Conclusion

Reconstruction of ARM is associated with a significant
risk of a variety of urinary injuries. Inadequate
information about the individual patient’s anatomy
before surgery, lack of experience, and primary
PSARP are the major risk factors for this. Adequate
training of the paediatric surgeons on this complex
reconstruction, a high-pressure distal colostogram
before surgery to delineate the individual anatomy,
and placement of a urinary catheter during surgery
are the mandatory steps to follow to avoid serious
urological injuries during ARM reconstruction.
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