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Background. Fecal incontinence is one of the worst functional complications of posterior sagittal anorectoplasty for
treatment of anorectal malformation. Objectives. In this study, we aimed to identify the prevalence of fecal incontinence in
patients with the diagnosis of high or low anorectal malformation who underwent three-stage posterior sagittal ano-
rectoplasty surgery in our center. Patients and Methods. Children with the diagnosis of anorectal malformation who
underwent posterior sagittal anorectoplasty at the Department of Pediatric Surgery of Besat Hospital, Hamadan University
of Medical Sciences, Iran, from 2012 to 2016 were enrolled in the study. Parents or guardians were recruited and asked to fill
the study questionnaire including the Templeton and Ditesheim Scoring System to assess the status of fecal continence of the
patients. Results. (irty-four patients including 10 (29.4%) males were enrolled in the study. High type of anorectal
malformation was diagnosed in 23 (67.6%) patients. (e overall mean scores of fecal continence were 4.57 ± 0.84 (range
1.5–5) after a mean follow-up time of 50.7 (range 22.5–69.8) months. Good fecal continence was observed in 91.3% of
patients with low type compared to 72.8% of patients with high type of anorectal malformation; however, the difference was
not significant (P � 0.13). Conclusion. Posterior sagittal anorectoplasty surgery in patients with anorectal malformation may
result in acceptable fecal continence.

1. Introduction

Anorectal malformation characterizes as a spectrum of
congenital abnormalities where the anus fails to open
normally onto the perineum classified as low and high types
based on the relationship of the terminal colon to the levator
muscles of the pelvic floor. It is considered the most fre-
quently encountered anomaly in neonatal pediatric surgery
which occurs approximately 1 in 5000 live births [1]. Despite
recent advancement of surgical techniques, treatment of
anorectal malformation is still a difficult challenge for pe-
diatric surgeons.

Posterior sagittal anorectoplasty initially introduced by
deVries and Pena in 1982 has been currently considered as

the standard surgical treatment of choice for anorectal
malformation worldwide [2]. However, the challenge re-
garding its long-term outcome and prognosis remains.
Surgical complications included bowel incontinence, soiling,
and constipation with negatively affected quality of life and
daily activities in such patients [3]. Fecal incontinence is one
of the worst functional outcomes of this procedure with
a reported incidence rate of 22–65% based on different
continence scoring systems [4–7].

In this study, we aimed to identify the prevalence of
fecal incontinence in patients with the diagnosis of high
or low anorectal malformation who were treated with
three-stage posterior sagittal anorectoplasty surgery in
our center.
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2. Patients and Methods

2.1. Patient Selection. (e operative registry of patients with
the diagnosis of anorectal malformation who underwent
three-stage posterior sagittal anorectoplasty at the De-
partment of Pediatric Surgery of Besat Hospital, Hamadan
University of Medical Sciences, Iran, from 2012 to 2016 was
retrospectively reviewed. Inclusion criteria consisted of
patients who underwent posterior sagittal anorectoplasty for
treatment of anorectal malformation. Patients with mental
retardation, neurological disorders, concomitant anomalies,
and history of other anorectal surgeries were excluded from
the study. Also, one patient with low type of anorectal
malformation who underwent just anoplasty surgery was
excluded from the study.

2.2. Surgery. All live newborns who failed to pass meconium
within the first two days of life with no anal opening visible
underwent three-stage operation. Initially, a double-barrel
colostomy was performed within 48 hours of life. Four weeks
later, a distal colostogram was performed to identify the
anatomy of the distal bowel and the type of anorectal
malformation. (en, the second surgical procedure was
performed when the patients gained normal weight or above
for age based on the World Health Organization standard
growth charts. A longitudinal incision from coccyx to the
perineal body is made to uncover the external anal sphincter,
levator ani muscle, rectum, and distal fistula. (en, sepa-
ration of the fistula from the urethra or vagina was per-
formed, and the rectum was sutured to the anus after
reconstruction of the perineum. In a postoperative visit at
two weeks after the second operation, dilation of the ano-
rectal site was performed to avoid stenosis and was con-
tinued daily by the parents for a month. (irdly, closure of
the colostomy was performed at four weeks after ano-
rectoplasty. All surgeries were performed by a same surgeon
under general anesthesia. At every stage of the surgical
operation, intravenous antibiotics were given and were
continued for 72 hours after the operation. Feeding was
gradually reintroduced when bowel function resumed
postoperatively.

2.3. Study Protocol. Patients and their parents or guardians
were recruited, and data of the patients about demographics,
the type of anorectal malformation, and the status of fecal
continence using the Templeton and Ditesheim Scoring
System shown in Table 1 were recorded [8]. Based on the
aforementioned scoring system, patients with 4-5, 2–3.5, or
0–1.5 points were considered as having good, fair, or poor
fecal continence, respectively. (e study was conducted after
approval of the Ethical Committee of Hamadan University
of Medical Sciences and taking an informed consent from
the parents or the guardians of the patients.

2.4. Statistical Analysis. Statistical analyses were performed
using the SPSS software version 22.0 for Windows (SPSS
Inc., Chicago, IL). Qualitative and quantitative data were

compared between the two groups using the Fisher exact test
and the independent t-test, respectively. A P value of less
than 0.05 was considered statistically significant.

3. Results

(irty-four patients including 10 (29.4%) males were en-
rolled in the study. Low anorectal malformation was di-
agnosed in 23 (67.6%) patients. Concomitant genitourinary
or skeletal anomalies were found in 16 (47%) patients in-
cluding two with defects in both systems. Genitourinary
anomalies were found in 10 (29.4%) patients including three
with vesicoureteral reflux, two with neurogenic bladder, two
with vaginal agenesis, two with single kidney, and one with
horseshoe kidney. Skeletal anomalies were also found in
eight (23.5%) patients including four with vertebral mal-
formation, three with sacral agenesis, and one with radium
agenesis.

(e overall mean score of fecal continence was 4.57±
0.84 (range 1.5–5), and 29 (85.3%) patients maintained good
fecal continence after a mean follow-up time of 50.7 (range
22.5–69.8) months after the definite repair surgery. Number
of patients with different statuses of fecal continence and their
gender distribution are shown in Figure 1. Good fecal conti-
nence was observed in 91.7% of female patients compared to
70% of males; however, the difference was not significant
(P � 0.16). Besides, good fecal continence was determined in
91.3% of patients with low type compared to 72.8% of patients
with high type of anorectal malformation; however, the dif-
ference was not significant either (P � 0.13).

Associated anomalies were found in 80% of males com-
pared to 33.3% of females and in 81.2% of patients with high

Table 1: Templeton and Ditesheim Scoring System for assessing
fecal continence.

Point
Toilet training for stool
Successful 1
Occasionally successful (awareness of impending
stool) 0.5

No awareness of impending stool 0
Accidents
None or rare 1
(ree times per week or less 0.5
More than three times per week 0
Extra underpants or liners needed
Never 1
Only when having diarrhea 0.5
Always 0
Social problems
None 1
Infrequent order: does not miss school, but no
overnights, dates, and camping 0.5

Frequent order affects school and play 0
Activity restrictions
None 0.5
Avoids swimming, sports 0
Rashes
No current problems 0.5
Some current problems 0
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type of anorectal malformation compared to 30.4% with low
type of anorectal malformation (P � 0.023 and P � 0.009,
resp.). Good fecal continence was observed in 81.2% of patients
with associated anomalies compared to 88.9% of patients
without anomalies; however, the di�erence was not signi�cant
(P � 0.64).

Patients with good, fair, and poor fecal continence
underwent posterior sagittal anorectoplasty surgery at mean
ages of 2.76± 3.6, 1.75± 1.5, and 1± 0 months, respectively
(P � 0.77), and were evaluated for fecal continence at means
of 51.8± 29, 52.5± 36.5, and 48 months, respectively
(P � 0.99).

4. Discussion

In our study, the overall prevalence of fecal incontinence was
14.7%. Although the rate of good fecal continence was
higher in females compared to males, patients with low type
compared to high type of anorectal malformation, and
patients without associated anomalies compared to the ones
with associated anomalies, the observed di�erences were not
signi�cant. Studies have reported a fecal incontinence rate of
30–50% in children who underwent posterior sagittal
anorectoplasty for treatment of anorectal malformation. In
a study by Kubota et al., 41% of patients who underwent
posterior sagittal anorectoplasty experienced fecal in-
continence after 3 years of follow-up using the Japan Study
Group of Anorectal Anomalies scoring system [9]. In a study
by Huang et al., 188 children including 85 with low anorectal
malformation and 103 with high anorectal malformation
were retrospectively studied. After 4.3 years of follow-up,
fecal incontinence occurred in 4.7% and 3.9% of patients
with the low and high anorectal malformation, respectively,
with no signi�cant di�erence [10]. Askarpour et al. reported
that 31.7% of 60 patients after posterior sagittal ano-
rectoplasty experienced fecal incontinence using the Rintala
scoring system with no signi�cant di�erence regarding the
type of anorectal malformation, age, and gender of the
patients [11]. In a study by Stenstrom et al., fecal

incontinence was reported in 42% of males and 48% of
females with no di�erence after a median follow-up of 8
years using the Krickenbeck classi�cation [12]. In contrast,
in a study of Borg et al., fecal incontinence after 10 years of
follow-up was reported in 64% of males compared to 20% of
females with a signi�cant di�erence [13].

�e most important reason for the observed di�erences
through the various studies may be using the di�erent fecal
continence scoring systems which assess the bowel function
of the patients through di�erent aspects providing di�erent
answering options. �e Templeton and Ditesheim Scoring
System used in our study is a quantitative method which has
been shown to be comparable with Kelly [14], Kiesewetter
[15], and Wingspread [16] fecal continence scoring systems;
however, a higher continence score assignment has been
reported than the others [17]. Over time, di�erent scoring
systems includingHolschneider [18], Rintala [19], Krickenbeck
[20], and Pena [21] for analyzing the bowel function have been
proposed; however, there are great variations between their
results. It has been shown that using Krickenbeck and Pena
questionnaires in patients with low type of anorectal mal-
formation may result in a lower score assignment compared to
the patients with high type of anorectal malformation while
using Holschneider and Rintala questionnaires [22]. Hence,
designing a standard uni�ed questionnaire for assessing bowel
function in patients with anorectal malformation is highly
desirable.

Another rationale for the di�erent results may be the age
di�erence of the studied populations. Some studies like ours
reported that there was no association between the age of the
patients and functional outcomes after posterior sagittal
anorectoplasty, whereas some others stated that bowel
function may improve with age [11, 23]. �is di�erence may
be explained by the fact that older patients are more mindful
of themselves and more con�dent to participate actively in
all aspects of their lives; however, it may also be due to the
intrinsic di�erences of the various questionnaires.

5. Conclusion

Our study may suggest that the postsagittal anorectoplasty
surgery in patients with anorectal malformation may result
in acceptable fecal continence. However, data might be more
de�nite if there is a standard uni�ed scoring system through
various studies.

Data Availability

�e data used to support the �ndings of this study are
available from the corresponding author upon request.
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Figure 1: Number of patients with di�erent statuses of fecal
continence and their gender distribution.
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