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ABSTRACT
Introduction: During the last decade and a half, there has 
been a considerable refinement in the surgical management 
of Anorectal Malformations (ARM). Surgeons either employ 
primary definitive repair in a single stage or the traditional 
three-stage repair. 

Aim: The present study describes the management and 
outcome of ARM at the Surgery Department of a tertiary care 
hospital from the Marathwada region of Maharashtra. 

Materials and Methods: It is a prospective, observational 
and descriptive study. All cases of ARM admitted in 
Department of Surgery, GMCH Aurangabad during the study 
period (September 2013 to November 2015) were enrolled. 105 
cases were included as per the criteria during the study period. 
Management and outcome were described with respect to the 
treatment modality used, complications and related details. 

Results: Out of 105 cases of ARM, one case succumbed 
to death. Out of 104 live babies, 15 cases were managed by 
primary single stage anoplasty by PSARP. From the rest 89 
babies with initial colostomy, 39 babies were later managed by 
definitive repair with PSARP, and 5 babies were managed with 
ASARP. Ten cases did not follow up for further management, 
while 35 cases were waiting to be operated. Among the 54 
operated cases of PSARP, the most common complication 
observed was perineal excoriation seen in 11 (20.4%) cases, 
wound dehiscence in 8 (14.8%) cases, wound infection in 7 
(13%) cases and constipation, mucosal prolapse in 1 (1.9%) 
case each. Out of five cases operated by ASARP, 2 (40%) cases 
developed wound dehiscence and required resuturing.

Conclusion: Posterior Sagittal Anorectoplasty (PSARP) 
was the preferred definitive operative treatment and the 
results were found to be satisfactory.
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InTROduCTIOn
Surgeons, especially paediatric surgeons are often consulted for 
the management of ARM. During the last decade and a half, there 
has been a considerable refinement in the surgical management 
of ARM. Surgeons either employ primary definitive repair in a 
single stage or the traditional three-stage repair. Although the 
single stage repair is convenient and requires a single surgery, 
the wound dehiscence rates are high, and sphincter function 
loss due to fibrosis is often reported [1-3]. However, recent 
literature has put forth evidence that primary PSARP procedure 
requires a more skilful surgeon and anaesthetist but has an 
excellent outcome in males with intermediate and high ARM as 
well as females with vestibular fistula [4]. 

MATeRIAlS And MeThOdS
It is a prospective, observational and descriptive study. It was 
done in the Department of Surgery at Government Medical 
College, Aurangabad in Marathwada region of Maharashtra 
state of India. Study duration was September 2013 to 
November 2015. Ethics Committee of the institute approved 
the study protocol. All cases of ARM admitted in Department 
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of Surgery during the study period including those who came 
with already done colostomy were enrolled for the study. 
Treated cases of anorectal malformation that already had some 
definitive surgery were excluded from the study. Informed 
written consent was taken from the legal guardian prior to 
inclusion in the study. Sample size was 105 cases included 
as per the criteria during the study period. In all babies, the 
diagnosis was made initially by careful clinical examination 
to see for perineal fistulas and presence of other anomalies. 
An invertogram was performed in babies presenting without 
fistula to see the level of the rectal pouch and also sacral 
anomalies. Abdominal ultrasonography was done to screen 
the abdomen for any anomalies and perineal ultrasonography 
was done in cases without fistula to see for pouch-perineum 
distance. Oesophageal atresia exclusion was done by 
inserting a nasogastric tube. The presence of meconium 
particles was checked by placing a piece of gauze on the 
penis tip. If no meconium particles detected, the examination 
of urine was done. According to the level of anomaly, patients 
were operated for either primary anoplasty or diverting 
colostomy. Babies with colostomy were then followed up with 
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[Table/Fig-1]: Positioning of baby.

[Table/Fig-2]: Incision for PSARP showing Muscle Complex.

[Table/Fig-3]: Mobilisation of Rectum and Subsequent Placement 
in Muscle Complex.

[Table/Fig-4]: Post Operative Suture Line in PSARP.

[Table/Fig-5]: Post Operative Healed Suture Line in PSARP.

S.no. distal Colostogram Cases Percentage

1 No Fistula 35 68.6%

2 Recto Bulbar Fistula 9 17.6%

3 Recto Prostatic Fistula 6 11.8%

4 Recto Vesicular Fistula 1 2 %

Total 51 100%

[Table/Fig-6]: Distal colostogram findings.

distal colostogram and finally definitive repair with PSARP/ 
Anterior Sagittal Anorectoplasty (ASARP) at a mean age of 10 
months. Distal colostography was done for detection of fistula 
in cases with clinical evidence of intermediate or high ARM. 
Management and outcome were described with respect 
to the treatment modality used, complications and related 
details. [Table/Fig-1-5] show the steps in PSARP.

ReSulTS
Out of 105 cases of ARM, 73 cases had Initial sigmoid loop 
colostomy done at our centre, 16 cases already came with 
colostomy, and 15 cases were managed by primary anoplasty, 
i.e., definitive surgery in the form of PSARP whereas, one 
(1.1%) case succumbed to death prior to any intervention. 
Distal colostogram was done in 51 cases. [Table/Fig-6] shows 
the findings of the investigation.

Out of 105 cases, 54 cases had fistulous track on clinical 
examination; hence invertogram was not done in these babies, 
and these cases were categorised into low anomalies.

Invertogram detected 26 cases with high anomaly, and 
25 cases with intermediate anomaly. 51 cases who were 
additionally investigated with transperineal USG showed 
pouch to perineal distance of up to 15 mm in 30 babies likely 
suggestive of low anomaly. The remaining 21 cases had 
pouch–perineal distance of >15 mm mostly suggestive of high 
anomaly, indicating that it can be useful non-invasive adjunct 
for diagnosis in ARM. Out of total 105 cases, 104 cases had 
favourable sacral ratio > 0.6 and remaining only one case had 
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sacral ratio 0.52 having recto-vesicular fistula which is known 
to have poor functional outcome with regards to continence.

definitive Management: Fifteen cases with perineal fistula 
type of anomaly were managed by primary anoplasty. There 
were nine males and six females among these 15 cases. 
Out of 89 babies who underwent sigmoid colostomy; [Table/
Fig-7] describes the management status among the study 
population. 

One of the contributing factors for the success of PSARP has 
been the distal colostogram which is helpful in delineation of 
recto-urinary fistula and the blind rectal pouch [5].

The choice of primary anoplasty or the three stage colostomy, 
definitive repair, colostomy closure remains a matter of debate. 
Single stage procedure has been reported to be cost effective 
with low morbidity and mortality. Also, continence results are 
better likely to be due to the advantage of early restoration of 
anatomy leading to feeling of rectal fullness which is a prime 
stimulus for development of cerebral fibres during first year 
of life. The single stage repair surgery is considered to offer 
an easier surgical dissection due to virgin tissue planes in the 
neonate and also the probability of fibrosis is less. Colostomy 
which is not acceptable in society is not needed in primary 
single stage repair. Also, the hospital resources can be 
better utilised as time can be saved which is crucial in public 
hospitals where no patient is turned away and limited timings 
are allotted for neonatal and paediatric surgeries. However, 
the single stage repair needs anaesthetist expertise especially 
during emergency hours, then the neonate has to withstand 
surgery in prone position which requires good general 
condition, and most importantly the surgeon needs to be 
skilled enough, as the single stage repair has a blind approach 
with chances of injury to other structures. Also, the chances 
of wound dehiscence are high unless the faecal diversion is 
achieved [3,5-8]. 

Similar to our study, Mfinanga RJ et al., have also reported 
three stage definitive repairs with PSARP to be the most 
common surgical management of ARM with few cases 
managed by primary anoplasty. They reported that senior 
surgeons performed the definitive repair surgeries in their 
resource limited settings [9].

In our study, no case of intermediate or high ARM in males 
was managed with single stage PSARP. However, Menon P et 
al., reported one of the most extensive series of intermediate 
or high ARM in males managed with single stage PSARP in 
neonates at PGIMER, Chandigarh. They recommended that 
single stage PSARP can be a better option for management 
of even intermediate or high ARM if a reasonably skilled 
surgeon in neonatal surgery and operation theatre facilities 
are available. The survival rate was better, and the continence 
results were also satisfactory in their study [10]. Ibrahim IA, 
studied the one stage PSARP for management of intermediate 
and also high ARM at birth and found that it is feasible as 
well as safe provided it is done by experienced surgeons in 
properly identified patients [11]. Abo Halawa NA et al., study 
from Egypt reported that the invertogram is still used as the 
principal diagnostic modality prior to surgical intervention. 
They also observed that among males with high ARM, PSARP 
is the preferable definitive surgical management technique 

S.no. definitive Management Cases Percentage

1 PSARP 39 43.8%

2 ASARP 05 5.6%

3 No Follow Up 10 11.3%

4 Waiting For Operation 35 39.3%

Total 89 100%

[Table/Fig-7]: Definitive management of anorectal malformation 
among study population.

In 39 operated cases of PSARP after initial colostomy, there 
were 23 females with recto-vestibular fistula and 16 males. 
In 16 males, there were two babies of recto-prostatic fistula, 
eight babies of recto-bulbar fistula, and six cases were 
imperforate-anus. Out of six babies who were diagnosed 
preoperatively as imperforate anus, five cases during the time 
of surgery showed recto-bulbar fistula, which was missed on 
distal colostogram. 

Five females with recto-vestibular fistula underwent ASARP 
procedure.

Among the 54 operated cases of PSARP, the most common 
complication observed was perineal excoriation seen in 11 
(20.4% ) cases, wound dehiscence in 8 (14.8%) cases, wound 
infection in 7 (13%) cases. Constipation and mucosal prolapse 
was seen in 1 (1.9%) case each. Out of five cases operated 
by ASARP, 2 (40%) cases developed wound dehiscence and 
required resuturing.

dISCuSSIOn
Our study observations reflect that the initial colostomy 
followed by definitive surgery in the form of predominantly 
PSARP or ASARP in some cases, is the most frequent type 
of surgical management at our tertiary care centre. Initial 
colostomy was done in all the cases of intermediate level or 
high level ARM. This was followed by the management by 
definitive surgery. The low level ARM was managed by primary 
anoplasty in most of the cases. The outcome was satisfactory 
with the number of complications like wound dehiscence, 
infection, perineal excoriation found to be in line with reported 
literature from other tertiary centres across the country. Long 
term follow up and outcome measures like sphincter function 
and other late complications data are not available limiting the 
impact of the study findings. 
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[12]. Other researchers in the field have also stressed that 
although the three stage procedure is still commonly used by 
surgeons, the one stage definitive repair is also increasingly 
being successfully utilised for management of ARM and 
further studies on the efficacy of various treatment options 
have been recommended [12-17].

lIMITATIOn
Limitations of our study are observational study design and 
data limited by study duration. Randomised trials need to be 
done for assessing the pros and cons of various treatment 
options available for management of ARM.

COnCluSIOn
PSARP was the most commonly employed definitive operative 
treatment among the study population and the results were 
found to be satisfactory. However, the cases with initial 
colostomy and three stage repair were significant. So, there 
is a need for awareness regarding feasibility of definitive one 
stage surgical management in most cases of ARM and further 
studies need to be done in the region with experimental study 
design to ascertain the practical applicability of various surgical 
treatment options in ARM.
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