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Introduction
Anorectal  Malformations (ARMs) comprise a wide 
spectrum of congenital anomalies involving the dis-
tal rectum and anus as well as the genital and urinary 
tracts, affecting both males and females with worldwide 
incidence of 1 in 5000 live births [1]. It is slightly more 
common in males than in females. Female ARM is “low” 
type 90 % of the time. The most common Anorectal 
anomaly in female newborns is Recto Vestibular Fistula 
(RVF), the next common anomaly being common cloaca, 

imperforate anus without fistula occurs in less than 5% 
of cases [2]. 
Since the 1980s, PSARP is considered the standard ap-
proach for definitive repair of ARM [3]. In female new-
borns with anomalies other than cloaca, reconstructive 
surgery can be performed as a single-stage or a multi-
stage procedure with a diverting transverse or sigmoid 
colostomy. It is still under debate if a diverting colosto-
my provides any benefit when weighed against the po-
tential complications of stoma. 
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ABSTRACT
Context: PSARP has been the standard treatment for ARM since the 1980s. PSARP can 
be done as a single procedure or as a staged procedure (two-stage or three-stage). 
Two-stage PSARP is a relatively new concept where colostomy and PSARP are done 
in the same stage, followed by stoma closure as second stage. Two-stage PSARP is a 
resource effective method, with minimal incidences of wound complications in the 
management of female ARM.
Aim: To compare the short-term complications and resource-effectiveness of one-
stage, two-stage and three-stage PSARP in female ARM.

females were included in the study and randomly assigned to one of three groups 
(Groups A, B, and C undergoing one-stage, two-stage, and three-stage surgery, 
respectively). Patients with common cloaca and the children who did not complete all 
the stages were excluded from the study.
Methods: Patient‘s demographic data, duration of surgeries, number of days of 
hospital stay and postoperative complications, including wound infection, dehiscence, 
anal stenosis and recurrence of fistula were noted. Student’s t test and Oneway ANOVA 
with post-hoc Tukey HSD Test were used to compare the postoperative complications. 

compared to group B (14.3%) and Group C (4.5%). (p=0.001), whereas the wound 
complication rates were similar in groups B and C. The total duration of hospital stay 
and total duration of surgery were the least in group A (7.52 ± 1.91 days) and highest 
in Group C (16.64 ± 5.76 days). Group B had significantly lesser operative time and 
total duration of hospital stay than Group C.
Conclusion: A colostomy has a protective effect in preventing wound complications. 
Both two-stage and three-stage PSARP have similar results in terms of complications 
and outcome. Two-stage surgery has the additional advantage of omission of one 
surgery and lesser duration of hospital stays and follows up.
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Traditionally, three-stage repair was performed in all 
neonates with ARM, it had the disadvantage of three op-
erations and high dropout rates after colostomy [4]. We 
proposed this study to assess and compare the efficacy 
of one-stage, two-stage and three-stage PSARP in terms 
of wound complications, complications of colostomy and 
cost and resource effectiveness.

Materials and Methods
The present study was conducted on female patients with 
ARM who presented from November 2020 to November 
2021 and was treated by Posterior Sagittal route. A Pro-
spective comparative study design was adopted. Male 
newborns with ARM, female newborns with common 
cloaca, pouch colon and patients who died before surgical 
correction (PSARP) or did not complete all stages of sur-
gery, were excluded from the study.
A total of 78 patients were included in the study. The 
children who presented without any of life threaten-
ing associated congenital anomaly (especially cardiac) 
and with absence of gross abdominal distension, were 
randomly assigned to group A, B and C. Group A (31 pa-
tients) underwent primary PSARP, Group B (21 patients) 
underwent two-stage PSARP (PSARP with colostomy at 
the same stage followed by stoma closure 6 weeks later 
). Group C (22 patients) underwent the traditional three-
stage surgery (colostomy followed by definitive repair 

-
ated syndromes and who presented with abdominal dis-
tension were assigned to group C. The patients with ARM 
were analyzed and categorized according to the type of 
malformation by the International Classification of Krick-
enbeck. All patients were subjected to meticulous clinical 
examination and routine laboratory investigations. Ab-
dominal ultrasound was performed to exclude associated 
renal anomalies. Echocardiography was only requested 
for patients with suspected cardiac lesions. 
PSARP was done under general anaesthesia, supplement-
ed by a caudal block for postoperative analgesia. Oral 
feeding was started after regaining of the intestinal mo-
tility in all patients. An indwelling urinary catheter placed 
at operation and removed after approximately 3–4 days. 
Wound care was done by irrigation with ciprofloxacin 
and metronidazole solution and application of povidone 
iodine and metronidazole ointment. Patients were dis-
charged when full oral feeding resumed with advice on 
colostomy care.
The patients were followed up in the outpatient clinic 
weekly for 1 month then every 3 months for 1 year, anal 
dilatation was started 2 weeks after the operation as per 
the Pena scheme [3]. In patients with colostomy, stoma 
closure was done after 6–8 weeks. During the follow up 
visits, the patients were examined to detect perineal exco-
riation, wound infection, wound dehiscence, anal stenosis 

or anal retraction, recurrence of fistula as well as compli-
cations of colostomy.  The SPSS 16 software was used for 
data processing. Quantitative Data are expressed as mean 
(SD). Student’s t test and Oneway ANOVA with post-hoc 
Tukey HSD Test was used to compare the hospital stay 
and operative time. Qualitative data was expressed as pro-
portions. Fisher’s exact test was applied for proportional 
comparisons of postoperative complications. P values of 
less than 0.05 were considered significant.

Results 
A total of 100 female patients presented with ARM. 10 
patients were excluded from the study as 3 patients died 
after the first stage and 7 did not come for follow-up after 
first stage surgery. 16(17.8%) females who had persistent 
cloacal anomalies were excluded from the study. There-
fore the study groups comprised a total of 74 patients. 
Only one patient with an imperforate anus without fistula 
presented with abdominal distension and was assigned 
to group C. Rest of the patients were randomly assigned 
to group A/B/C. There were 31 patients in Group A, 21 
in Group B, and 22 in Group C. Pie diagram showing dis-
tribution according to type of Anorectal malformations 
(Figure 1).

The mean age of the three groups at the beginning of the 
study was the same; most of the patients were between 
0-3 months of age. The age of patients at the time of sur-
gery ranged from 1 day to 2 years. The average total length 
of hospital stay in Group A was 7.52 days, in Group B was 
10.52 days and in Group C was 16.64 days. This difference 
was highly statistically significant.
The average total operative time in Group A was 116.45 
minutes, in Group B was 237.00 minutes and in Group C 
was 256.19 minutes. The comparison of mean operative 
time among the three groups was found to be statistically 
significant (P=0.001). The mean operative time was high-
est in Group C and lowest in Group A. demographic data 
shown in Table 1. Twenty-six patients (35.4 %) in our 
study developed postoperative complications during the 
short-term follow up (Table 2).

Figure 1. Distribution according to type of anorectal malformations.
Note: (       ) Cloaca 18%, (       ) Rectoperineal 24%, (       ) Imperforate-
anus without fistula 1% (       ) Rectovestibular fistula 57%
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In Group A, 16 (51.6%) patients had wound infections. 
Ten patients improved with antibiotics, whereas 6 
(19.4%) patients progressed to wound dehiscence. Out 
of 6 patients with wound dehiscence, 5 patients under-
went diverging colostomy to control the infection while 
one patient responded to conservative management. In 
Group B, 3 (14.3%) patients had wound infections, all 
responding to antibiotics. There was no (0 %) incidence 
of wound dehiscence in Group B (two-stage repair). In 
Group C, only 1 (4.5%) patient had wound infection and 
wound dehiscence. Anal stenosis in Group A was noticed 
in 2 (6.5%) patients, one required Y-V anoplasty and the 
other one required redo-PSARP due to associated anteri-
or anal migration. However, in groups B and C, there was 
no occurrence of anal stenosis. There was no statistically 
significant association seen between anal stenosis and 
the groups (P=0.240). Recurrence of fistula was seen in 
1 (3.2%) patient in Group A, secondary to wound dehis-
cence and none in Group B and Group C. The difference 
was not significant statistically.
Redo PSARP was required in 2 cases in Group A. One 
had recurrence of fistula to its original position inside 
the vestibule secondary to severe wound infection and 
fibrosis .  The other patient has anal stenosis and  anteri -

or anal retraction. In group B and C, none of the patients 
required redo PSARP. There was no statistically signifi-
cant association seen between revision PSARP and the 
groups (P=0.114). Peristomal skin excoriation was seen 
in 3 (14.3%) patients of Group B and 11 (50%) patients of 
Group C. All were treated with local application of zinc ox-
ide and calamine ointment and all of them improved after 
colostomy closure. There were no other stomal complica-
tions in any of the groups.

Discussion
Posterior Sagittal Anorecto Plasty (PSARP), described by 
de Vries and Pena, is the preferred treatment for ARM 
today. Pena recommended performing a covering colos-
tomy in cases of Anorectal malformation [3]. Some au-
thors have preferred three stages rather than one stage 
procedure for the repair of female ARM. They stated that 
the occurrence of perineal wound complications would 
compromise the functional outcome. Therefore, colosto-
my has been advised to get the best results [5,6]. Howev-
er, others argued that one stage repair of female ARM is 
feasible, safe and has a lot of advantages [7-9]. Selecting 
the single-stage or multi-stage repair of Anorectal malfor-
mation has been a topic of debate for years.

Table 1.  Representation of Demographic data.

Groups Post-hoc tukey
A B C A-B A-C B-C

Age (months) 3.33 ± 4.67 11.24 ± 7.32 13.25 ± 7.67 0.001* 0.001* 0.566, NS
Duration of hos-
pital stay (days)

7.52 ± 1.91 10.52 ± 2.84 16.64 ± 5.67 0.014* 0.001* 0.001*

Total operative 
time (minutes)

116.45 ± 17.04 237.00 ± 21.55 256.19 ± 52.03 0.001* 0.001* 0.145, NS

Table 2.
 Comparison of post-operative complication.

Complica-
tions

Group c2 value P value Fisher’s Exact P 
value

Group A Group B Group C A-B A-C B-C
(n=31) (n=21) (n=22)

Perineal exco-
riation

19 5 2 17.035, 
df=2

0.001* 0.011* 0.001* 0.240, NS
61.30% 23.80% 9.10%

Wound infec-
tion

16 3 1 16.868, 
df=2

0.001* 0.008* 0.001* 0.345, NS
51.60% 14.30% 4.50%

Wound dehis-
cence

9 0 1 11.183, 
df=2

0.003* 0.007* 0.033* 1.000, NS
29.10% 0.00% 4.50%

Anal stenosis 2 0 0 2.851, df=2 0.240, NS 0.509, NS 0.505, NS 1.000, NS
6.50% 0.00% 0.00%

Recurrence of 
fistula

1 0 0 1.406, df=2 0.495, NS 1.000, NS 1.000, NS 1.000, NS
3.20% 0.00% 0.00%

Anterior anal 
retraction

0 0 0 - - - - -
0.00% 0.00% 0.00%

Note: * Significant, NS- Non significant

Note: * Significant value

Table 1.

Table 2.
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In our study, the most common type of ARM in females 
was found to be Recto Vestibular Fistula (RVF) in 56.6% 
of all female ARMs. The perineal fistula was the next com-
mon type, present in 24.4% of cases. Imperforate anus 
has the least incidence, present in only 1.1% of patients. 
These results were congruent with Stephens and Smith’s 
paper [10]. 
The incidence of loss to follow up after colostomy, in our 
study was 7%, the patients continued to live the colosto-
my without definitive repair. In developing countries, the 
increased cost of 3-stage operations has been highlighted 
in previous articles [10,11]. Our findings are in agreement 
with the findings of Adeniran [10] that a large number of 
patients, 50% in their experience, are lost to follow-up 
after a colostomy. Gangopadhyay et al. experienced that 
a lot of parents initially refuse treatment only by the 
thought of three surgeries over a span of 6–8 months [8]. 
Where possible, a two-stage surgery will reduce the total 
cost of treatment and hospital stay with obvious benefit 
both to the parents and the child, provided that the results 
are comparable with three-stage.
In this study, the rate of wound infection and wound de-
hiscence was significantly higher in group A (51.6% in 
Group A vs. 14.3% in group B and 4.5% in Group C, 19.4% 
in Group A vs. 0% in Group B vs. 4.5% in Group C respec-
tively).The rates of wound infection and wound dehis-
cence were statistically comparable in Group B and Group 
C. The higher rate of wound complications in Group A 
(one-stage repair) is due to the absence of colostomy as 
a faecal diversion route and contamination of the wound 
by faecal matter. Louise Tofft, et al. in 2019 concluded that 
wound dehiscence occurred to a significantly lesser de-
gree among patients with a colostomy [12,13].
 In our study, although routine anal dilatation was done 
in all patients postoperatively to prevent anal stenosis, 
still anal stenosis occurred in 6.5% of patients in group 
A. There was no incidence of anal stenosis in Group B and 
Group C. Although not statistically significant, the high-
er rates of anal stenosis are mainly because the rate of 
wound complications was higher in Group A. Khalifa, et 
al. reported a significantly high incidence of anal stenosis 
in one stage (33.3%) when compared to two-stage PSARP 
(10.9%) [5].
In our study two patients required redo PSARP in Group 
A. There was no requirement of redo PSARP in Group B 
and Group C. Although this result is not statistically sig-
nificant, similar results were reported in other studies. El-
saied et.al, reported that 40% of patients treated by one-
stage procedure required redo PSARP while none of the 
patients treated by two-stage procedure needed a redo 
surgery and they considered the advantages of one stage 
in the correction of RVF is overrated [6]. Khalida Shreef, 
et al. reported that 20.8% in one stage group required 

redo ASARP while in the two-stage group only one patient 
(2.1%) required redo operation [5].
The complications of colostomy occurred in 16 patients 
(21.6 %). The most common complication of colostomy 
was peristomal skin excoriation, which was managed 
successfully with local treatment. The incidence of co-
lostomy-related complications ranges from 28% to 74% 
in various studies [14]. However, all complications were 
mild and tolerable. The complications of colostomy can-
not outweigh the protective effects of a stoma on prevent-
ing wound complications and the subsequent functional 
outcome. Therefore, a covering colostomy is still consid-
ered the safest way to avoid these complications.
Treatment of group B patients involved less operative 
time and they experienced a shorter hospital stay com-
pared with group C and a statistical significance was 
found. The duration of hospital stay and total operative 
time was found to be lowest in Group A. However, if we 
consider the fact that the rate of wound complications is 
significantly higher in Group A, we feel that the advantag-
es of one-stage operation are overrated. We also believe 
that the complications of colostomy are temporary and 
tolerable if we can achieve a sound operation and a con-
tinent child.

Conclusion
The following conclusions were drawn from this study
1. A diverging colostomy is vital in the management of 
Anorectal malformation to achieve a continent child. 
Without colostomy, wound complications may result in 
disruption of the entire repair and functional compro-
mise.
2. Both two-stage and three-stage surgery have compara-
ble outcomes in regard to the wound complications. Two-
stage surgery has the additional advantage of omission of 
one stage, better compliance to treatment, and reduced 
cost of treatment. Therefore, two-stage PSARP can be en-
couraged as the standard management of female Anorec-
tal malformation.

Limitations of the Study and Future Research
Further studies are required to compare the long-term 
complications and outcomes in terms of continence and 
constipation rate in one-stage, two-stage, and three-stage 
surgery.
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