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Core Tip
Although laparoscopic surgery of anorectal malformation has been put into use 17 years, there 

are still many arguments regarding the application of this technique. In fact, it has not become 
a procedure in all surgical centers due to difficulties in conducting the technique, especially in 
managing the recto-urethral fistula. The paper mentions important modifications in laparoscopic 
surgery in the treatment of anorectal malformation, especially in the treatment of recto-urethral 
fistula and cloaca to achieve good function of defecation and reduce urethral complications.

Introduction
In 1998, Willital presented the first report using LAARP in the management of anorectal 

malformation in 2 children [1]. This technique was more developed by Georgeson in 2000 [2]. More 
recently, LAARP has been applied in many centers [3-50], however there are still controversies 
regarding indications, surgical technique, and outcomes [32,40,53]. The aim of this review article 
is to review the technique of laparoscopic assisted anorectoplasty (LAARP), its modifications, 
indications, contraindications and outcomes for anorectal malformations (ARM).

Indications
LAARP has been indicated for different types of anorectal malformations: recto-vesical fistula, 

recto-urethral fistula, recto-vesical fistula, rectal atresia, cloaca, anal agenesis without fistula [6
,7,10,16,18,23,26,27,31,39,42,44,48,51,52]. Most people agree with using LAARP for recto-vesical 
fistula and rectoprostatic fistula [6,7,9,20,28,31,35,38,40,42,49,51,52] but there is no concensus on 
indications for other types of ARM [32,51]. For rectal atresia, we introduced the combined LAARP 
and transanal approach for rectal atresia in 2007 [16]. This combined approach is easy to carry 
out and physiological because the external and internal sphincters are completely preserved. For 
cloaca, we introduced LAARP and delayed urethral and vaginal plasties via the perineal approach 
in 2012 [39]. Combined laparoscopic approach and perineal approach can be used for high cloaca 
and the combined laparoscopic and modified PSARP can be used for low cloaca. This approach 
can make complicated operations easier and much less invasive procedures. In 2003, Tei et al. [10] 
introduced assisted LAARP for 4 patients with recto-vesical fistula and in 2010, Bailez et al. [31] 
reported good outcomes using LAARP for recto-vesical fistula in 5 girls. Bailez et al. [31] concluded 
that laparoscopy allowed an optimal view of the pelvis, helped to achieve a low dissection of the 
fistula, and could be considered as an option for the treatment of the recto-vesical fistula. We also 
agree that high recto-vesical fistula is a good indication for LAARP. LAARP was used for recto 
bulbar fistula and anal agenesis without fistula in some reports [43,47,48,51]. The rectobulbar 
fistula is difficult to manage using a combined LA and perineal approach because the common 
wall between the rectal pouch and the urethra is long therefore injury to the urethra could happen 
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Abstract
The aim of this review article is to review the technique of laparoscopic assisted anorectoplasty 
(LAARP), its modifications, indications, contraindications and outcomes for anorectal 
malformations (ARM).

LAARP was first introduced by Willital in 1998 and developed by Georgeson in 2000. Many 
modifications have taken place to reduce complications and to provide better functional outcomes. 
Recto-bladder neck fistula, rectoprostatic fistula, high cloaca, high recto-vesical fistula, and rectal 
atresia are good indications for LAARP. Low cloaca, low recto-vesical fistula, recto bulbar fistula, 
and anal agenesis without fistula are relative indications. There is no indication of LAARP for other 
types of ARM. Outcomes of LAARP are at least similar to standard PSARP in many series and 
superior in some others. LAARP is a new development in the management of ARM.
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during separating the urethra from the rectal pouch. On the other 
hand, the rectobulbar fistula or anal agenesis without fistula can be 
also operated by a modified PSARP preserving the external sphincter 
intact [53] or standard PSARP [51]. Hence for those types of ARM, 
the approach should be the choice of the surgeon depending on their 
experience and preference. We agree with Bischoff et al. [51] that 
LAARP is not indicated for recto vestibular fistula because it could be 
better addressed by standard PSARP or modified PSARP preserving 
the external sphincter intact. We reported a series of 57 patients with 
recto vestibular fistula who were operated on using modified PSARP, 
preserving the sphincter intact with good outcome. The operation is 
easy to carry out. The operative time was short and the results were 
excellent [54].

Technique
The first technique of endosurgical intrapuborectal reconstruction 

of high anorectal anomalies was introduced by Willital in 1998 [1], 
however the technique described by Georgeson in 2000 is widely 
accepted [2]. In Georgeson’s technique, the patient is positioned 
transversely at the end of the operating table. The bladder is emptied 
by a urinary catheter. The surgeon and surgical assistant stand at 
the patient’s head. The operation is performed with 3 incisions 
and 3 trocars: a 5mm trocar is inserted through the umbilicus for 
instrument, a 4 mm trocar is introduced in the anterior axillary line 
just below the inferior margin of the liver for the telescope, a second 
4mm trocar is inserted in the anterior axillary line for instrument [2]. 
Some modifications of the trocar placement have been done. Lima 
et al. [7] used 4 trocars instead of 3 trocars; however the scope was 
still placed below the inferior margin of the liver. We placed the 
first trocar through the umbilicus for the scope. The second trocar 
was introduced in the right iliac fossa. The third trocar was placed 
in the left iliac fossa if the colostomy was located at the transverse 
colon. When the colostomy was located at the sigmoid colon, the 
third trocar was inserted just at the median edge of the colostomy 
after insufflating the abdomen and viewing the site of colostomy by 
laparoscopy. In 2007, we introduced the combined laparoscopic and 
transanal approach for rectal atresia [16]. The operation was started by 
laparoscopic approach to dissect and mobilize completely the rectal 
pouch then the transanal approach was combined. A circumferential 
incision was made around 0.5 cm proximal to the dentate line in the 
mucosa similar to the transanal technique for Hirsch sprung disease. 
The sub mucosal dissection was extended to the anal cul- de- sac 
which then was opened transversely. The rectal pouch was pulled 
through the anal canal and recto anal anastomosis was fashioned 
after removing around 0.5 cm of the distal rectal pouch. In 2012, we 
introduced the laparoscopic rectal pull through and delay vaginal 
and urethral plasties for cloaca. The laparoscopic step was carried 
out similar to the technique for recto-vesical fistula. The vaginal and 
urethral plasties were performed after closure of the colostomy via the 
perineal approach. The technique of vaginal and urethral plasties was 
similar to the technique in the management of adrenal hyperplasia 
[39].

Combined approaches
Perineal approach: Combined perineal approach was well 

described by Georgeson et al. [2]. The anal area of the perineum 
was mapped using transcutaneous electro-stimulation. An 8mm 
vertical middline incision was made in the perineum at the site of 
the proposed anal orifice. A trocar was inserted through the external 
sphincter and then through the space between two pubococcygeus 
muscles to the pelvis. The rectal pouch was then grasped and pulled 

onto the peritoneum for anoplasty. To expose maximally the external 
sphincter, we performed a crucial incision on anal dimple and 
dissected cutanous and subcutanous flaps from the external sphincter 
then created a tunnel through its center with support of a muscle 
stimulator. Some other modifications were also carried out to pull 
the rectal pouch between two pubococcygeus muscles and within 
the external sphincter. Yamataka et al. [4] introduced one muscle 
stimulator through one trocar into the abdomen to identify the center 
of contraction of the levator ani. Kubota used the ultrasonographic 
guide to create a tunnel through the levator ani and behind the 
urethra [11].

Laparoscopic-assisted PSARP: Laparoscopic-assisted was 
introduced in 2011 by Golebiewski et al. [41] and in 2013 by Bischoff 
et al. [40]. The laparoscopic approach was used to mobilize the rectal 
pouch, to divide and ligate the fistula. The posterior sagittal incision 
was added to pull the rectal pouch within the external sphincter and 
perform the anoplasty. Bischoff et al. [40] stated that the combination 
of laparoscopic and PSARP allows for a safe reconstruction in cases of 
recto-bladder neck and selective prostatic fistula. However with this 
combination, the sphincter was not preserved intact as seen in the 
combination of laparoscopic and modified PSARP [43].

Modified PSAP preserving the sphincter intact: In 2013, we 
introduced the combination of LAARP and modified PSARP, leaving 
the external sphincter intact for recto-urethral fistula. The operation 
was started by a laparoscopic approach to mobilize the rectal pouch 
and separate the upper rectal pouch from the urethra. The modified 
PSARP, preserving the sphincter, was added to completely separate 
the rectal pouch from the urethra and then to divide and to close the 
recto-urethral fistula. This combination can provide the advantages 
of both laparoscopic and modified PSARP. The fistula was easy to 
manage, so as to avoid the urethral diverticulum or recurrent recto-
urethral fistula. The sphincter can be preserved intact to provide a 
better fecal continence [43].

Management of recto-vesical fistula or recto-urethralfistula: 
The recto-vesical fistula is easily divided then clipped, ligated or 
sutured by laparoscopic approach. We believe that closure of 
the fistula is the best way to manage the recto-vesical fistula. The 
management of recto-urethra fistula is more difficult. Urethral 
diverticulum or recurrent recto-urethral fistula have been reported in 
LAARP for ARM [13,24,34,43]. Different measures have been used to 
manage the recto-urethral fistula. In a multicenter study with 34 boys, 
the fistula was cut without closure in 11 cases, divided and closed with 
a suture in 15, clipped in five, cut with linear stapler in two [22]. Hay 
introduced the technique of transperineal recto-vesical fistula ligation. 
The fistula was mobilized laparoscopically. The ligature was inserted 
to the pelvis through a tract made on the anal dimple. This was then 
turned around the fistula forming a loop and regrasped outside 
and tied [21]. Srimurthy carried out a subseromuscular dissection 
starting about 1inch proximal to the termination of the rectum to 
create a mucosal tube of the distal rectum to the urethra which was 
then ligated and divided [18]. Yamataka et al. [5] used a technique 
of endoscopic-assisted laparoscopic excision of the recto-urethral 
fistula. A flexible endoscope was inserted into the rectum during 
laparoscopic dissection of the recto-urethral fistula allowing exact 
excision of the fistula. We introduced the combined laparoscopic and 
modified PSARP to manage the recto-urethral fistula [43].

One stage, two stages or three stages: Three stage LAARP has 
been used in many centers in the management of ARM [14,16-
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20,22,27,28,36,37,39,42,43,49,50]. However, one stage LAARP 
was also used for ARM [2,15]. In 2014, Yang reported two-stage 
laparoscopic approaches for high ARM for 20 patients with good 
outcomes [51]. Recently we also carried out two stages LAARP for 
ARM without complications concerning closure of colostomy or 
wound dehiscence. We believe that this approach is worth to try.

Single incision versus three incisions: Most surgeons performed 
LAARP using three trocars through three incisions. Diao et al. [47] 
introduced single incision LAARP for recto-urethral or recto-vesical 
fistula in 2014. We have also performed LAARP using three trocars 
through a single incision for 20 patients. Laparoscopic and perineal 
approaches were used for recto-vesical fistula. Combined single 
incision laparoscopic approach and modified PSARP preserving the 
external sphincter intact were used for recto-urethralfistula. 

Outcomes of LAARP in the management of anorectal 
malformation

Operative time: Long operative time is one of concerns in 
using LAARP for ARM. However, the mean operative time among 
8 reports was 139.1 minutes (ranged: 82minutes to 176.1minutes) 
[21,26,31,35,39,43,45,50]. In comparison with open surgery, in 2 
reports, the operative time in LAARP was shorter than in standard 
PSARP [35,50].

Intraoperative complications/accidents: Intraoperative 
complications/accidents in LAARP are low. Among 622 patients 
collected by Bischoff et al. [51], urethral injury occurred in 2 patients, 
transection of ureter in 1, and vas deferen injury in 1. It showed that 
LAARP is a safe procedure.

Conversion rate to open surgery: Conversion to open surgery is 
rarely required in LAARP.

Early and late postoperative complications: All kind of 
complications that happen with PSARP can occur in LAARP 
including wound infections, recurrent recto-urethral fistula, posterior 
urethral diverticulum, rectal prolapse, anal stenos is. Among them, 
rectal prolapse seems be more common in LAARP [51]. The rectal 
retraction due to too short of free rectal pouch and rectal prolapse 
due to too long of rectal pouch are two opposite complications in 
LAARP for ARM. How to balance two those extremes depending 
on the surgeon’s assessment and experience. The rectal dissection 
should be commenced at the level of the peritoneal reflection. The 
over dissection of the upper rectal pouch should be avoided to reduce 
the rectal prolapse.

Functional outcomes: LAARP is being used with a hope of 
providing a better functional outcome in comparison with standard 
PSARP. In fact it is difficult to compare the outcomes between two 
techniques because different criteria were used in published papers. 
In addition, the duration of the follow-up was short in most papers. In 
a review article, Bischoff et al. [51] collected ten papers and attempted 
to compare outcomes between LAARP (161 patients) and PSARP 
(130 patients). Those papers revealed that the functional outcomes of 
LAARP were better or at least similar to PSARP.

Advantages and disadvantages of LAARP
In comparison with PSARP, LAARP has following advantages: 

LAARP is a less invasive procedure. The external sphincter is 
preserved instead of severe damage in standard PSARP.

-	 Laparotomy is not required even in recto bladder neck fistula.

-	 Less pain and faster recovery.

-	 Detection of associated anomalies0020

-	 Fewer wound complications.

Besides many important advantages, LAARP has also some 
limitations:

-	 Management of rectobulbar fistula is challenging because of a 
long common wall between the rectal pouch and the urethra.

-	 A part of the procedure is carried out intra abdominally with 
a risk of intestinal adhesions. 

Conclusion
LAARPS is a new landmark and represents progress in 

management of ARM. The most important advances are that it is less 
invasive and a more physiological procedure. The complications can 
be reduced and outcomes improved with more experience.
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