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ARTICLE INFO ABSTRACT

Background: Ano-rectal malformations is an abnormality of the ano-rectum at birth in which the infant
born with abnormal rectal opening. Different types of ano-rectal malformations are present which occurs in
1/ 5000 live birth. Usually it’s not lethal even with complex variants and their management, the association
of serious renal or cardiac anomalies increasing the morbidity and mortality of ano-rectal malformation
cases. Study were carried out to determine the congenital cardiac anomalies associated to patients born with
ano-rectal malformation and its  rate, type , impact on the outcome of surgical reconstruction and the utility
of the preoperative echocardiography.
Methods: This prospective study was conducted between July 2007 and January 2016, including 67 cases

born with ano-rectal malformations which were managed and the associated congenital cardiac anomalies
were evaluated by preoperative Echocardiography. The cases with positive echocardiography findings were
tabulated with the sex, congenital cardiac anomalies types, mortality and type of ano-rectal malformations,
other associated anomalies, and the type of surgery performed.
Results: Sixty-seven patients born with ano-rectal malformation were referred to the pediatric surgery unit.
Age of patients ranged from 18 -38 hours with a mean age 28 hours. According to the echocardiography,
17(25.3%) of patients had congenital cardiac anomalies. Atrial septal defect (7 cases) predominated
followed by Ventricular septal defect (5 cases).   In 12 patients (17.9%), the associated congenital cardiac
anomalies were of a mild nature, and reconstruction of the ano-rectum went smoothly. Five patients (7.4%)
had significant congenital cardiac anomalies and all of them were died.
Conclusion: Associated congenital cardiac anomalies are present in many patients with ano-rectal
malformation. Prognosis of the ano-rectal malformations patients, mostly depend on severity of the
associated anomalies than on ano-rectal malformations itself. Thorough systemic clinical and radiological
examination must be done to detect any associated anomalies at an early presentation and should be
managed as soon as possible to reduce the future morbidity and mortality. While most of the congenital
cardiac anomalies associated with ano-rectal malformations was of the mild type and had no effect on their
surgical reconstruction, some of these associated anomalies were serious and affected the prognosis.
Preoperative echocardiography evaluation of all cases of ano-rectal malformations is important and
mandatory to reduce the morbidity and mortality.

Copyright©2017, Ahmed Resheed et al. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

Ano-rectal malformations are an abnormality in which the
newborn present with abnormal anus and rectal opening (Javid
et al., 1998). Ano-rectal malformations are of unknown
etiology and occur in one to 5000 live births with significant
variations in the prevalence between regions throughout the
world. Ano-rectal malformations occur slightly more common
in males (Murphy et al., 2006).
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Associated anomalies present with high frequency ranges from
40% to 70% in ano-rectal malformations patients. Although
ano-rectal malformations are rarely fatal, some associated
anomalies (renal, cardiac) can be serious and life threatening
(Abadi et al., 2008; Stoll et al., 2007; Alfored et al., 1977;
Bălănescu et al., 2013; Spouge and Baird, 1986). Thorough
and perfect evaluation for such associated anomalies are highly
indicated which mostly affect the morbidity and mortality of
the ano-rectal malformation patients (Shaul and Harrison,
1997; Hassink et al., 1996). Urogenital associated anomalies
are the commonest followed by spinal, extremities, and
cardiovascular system anomalies (Nah et al., 2012). Cardiac
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anomalies occur in 9-20% of the patients with ano-rectal
malformations (Murphy et al., 2006). The majority of
associated cardiac lesions are corrected after repair of the ano-
rectal malformations except the complex cases (Ashcraft et al.,
2006). Proper echocardiography evaluation is mandatory for
the exact diagnosis of these lesions and to detect nature of
these defects (Ratan et al., 2004). Present study carried out to
determine the congenital cardiac anomalies associated to
patients born with ano-rectal malformation and its rate, type,
impact on the outcome of surgical reconstruction, with the
utility of the preoperative echocardiography.

MATERIALS AND METHODS

This prospective study was conducted between July 2007 and
January 2016, including 67 cases born with ano-rectal
malformation which were managed at the Pediatric Surgery
Unit of the Babylon and AL-Ramadi Maternity and Pediatric
Teaching Hospitals and the associated congenital cardiac
anomalies were evaluated by preoperative Echocardiography.
The cases with positive echocardiography findings were
tabulated with the sex, congenital cardiac anomalies types,
mortality and type of ano-rectal malformations, other
associated anomalies, and the type of surgery performed.

RESULTS AND DISCUSSION

A total of 67 patients with various forms of ano-rectal
malformations were diagnosed and managed, 35 males (52%)
and 32 females (47.7%); all had echocardiography as routine
preoperative evaluation. The rate of congenital cardiac
anomalies among ano-rectal malformations patients was 17
(25.3%), that is ten males and seven females, with
predominance of Atrial septal defect (7 cases) and Ventricular
septal defect (5 cases) Table 1, [Figure 1].

Table 1. Congenital Cardiac Anomalies (CCA) Types & Sex
Distribution

Associated CCA* Sex

Male Female
Atrial septal defect
Ventricular septal defect
Patent ductus arteriosus
Tricuspid regurgitation
Mitral regurgitation
Tetralogy of fallot
Transposition of great arteries
Tricuspid stenosis

4
3
2
0
0
2
1
0

3
2
1
1
1
0
0
1

*Some patients had more than one type of associated
cardiac congenital anomalies.

Figure 1. Associated congenital cardiac anomalies types and sex
distribution

In 12 patients (17.9%), the associated congenital cardiac
anomalies were of a mild nature and reconstruction of the ano-
rectum went smoothly. Five patients (7.4%), had significant
congenital cardiac anomalies and died (three postoperatively
and tow even before surgery) Table 2 and Table 3.

Table 2. Survived Patients with Positive Echo- findings &ARM procedure

Type of ARM Associated Anomalies Echocardiography findings Procedure

1
2
3
4
5
6
7
8
9
10
11
12

Rectourethral fistula
Rectourthral fistula
Rectal Artesia
Rectourethral fistula
Rectourethral fistula
Rectourethral fistula
Rectourethral fistula
Perineal fistula
Rectovestibular fistula
Rectovestibular fistula
Perineal fistula
Perineal fistula

None
None
Down’s syndrome
Vesico-uretral reflux
None
Hemivertebra
None
None
None
None
None
None

ASD,TOF,PDA
TOF
ASD
ASD
VSD
VSD
ASD
PDA
MR
ASD,TS
TR
VSD

Staged PSARP
Staged PSARP
Staged PSARP
Staged PSARP
Staged PSARP
Staged PSARP
Staged PSARP
Anoplasty
Staged PSARP
Staged PSARP
Anoplasty
Anoplasty

ARM = Ano-rectal malformation, ASD =Atrial Septal Defect, VSD =Ventricular Septal Defect, TOF= tetralogy of
falot, PDA =Patent Ductus Arteriosus, MR =Mitral Regurgitation,TS=Tricuspid Stenosis,  TR =Tricuspid
Regurgitation, PSARP = Posterior Sagital  Anorectoplasty.

Table 3: Dead patients with positive echo- findings& ARM procedure

Type of ARM Echo findings Associated anomalies Timing  of    mortality

1
2
3
4

5

Persistent Cloaca
High, no fistula
Perineal fistula
Rectovestibular
fistula
Recto-urinary fistula

Cardiomegaly, large VSD,PDA,PS
Large ASD
Large ASD
Large  VSD
TGA

None
Esophageal Artesia and UDT.
Bilateral Cleft Lip and Palate
Spina bifida
Congenital talpis equinovarus

Before surgery
After emergency colostomy
After anoplasty
After emergency colostomy
Before surgery

ARM= Ano- rectal malformation, VSD=Ventricular Septal Defect, PDA= Patent ductus arteriosus, PS= Pulmonary stenosis, ASD= Atrial
Septal Defect, TGA= Transposition of great arteries, UDT=Undescended testicle
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Ano-rectal malformations and its associated anomalies can be
repaired in single or in multiple stages starting from the
neonatal period (Levitt and Peña, 2006) Perineal fistula and the
covered anus as mild forms are usually done immediately in
single stage, whereas the rest are managed in stages (Pena and
Hong, 2000; Liu et al., 2004). Neonates born with ano-rectal
malformation are mainly affected by the associated anomalies
particularly cardiac anomalies apart from gestational age, birth
weight, duration of the procedure. Based on the severity and
hemodynamic effect, preoperative medical or surgical
management of the congenital cardiac anomalies may be
needed (Kuroda et al., 2011). In the five patients who died,
surgical correction of the congenital cardiac anomalies was not
possible in our hospital as pediatric cardiac surgery unit is not
available. Three patients were on anti-failure medications but
they could not tolerate the postoperative hemodynamic
changes, while the other two patients with transposition of
great arteries and large Ventricular septal defect died before
surgery [Table 3]. Kamal et al from Saudi Arabia  and Olgun
et al from Turkey both  reported the association between
congenital cardiac anomalies and  ano-rectal  malformation in
their studies as  24.6 %  and  23.7%  respectively (Kamal et al.,
2013; Olgun et al., 2009). This is approximately similar to
present study’s result, that is, 25.3%. Chéhab et al in 2007
reported that Congenital anomalies of the gastrointestinal
tract/abdominal wall are associated with congenital heart
disease in 38% of the cases, with predominance of ventricular
septal defect (VSD) (Chéhab et al., 2007). While in present
and Asslan et al studies (Saeed et al., 2008), Atrial septal
defect predominate followed by Ventricular septal defect Table
[1], [Figure 1].

The majority of the associated congenital cardiac anomalies of
a mild nature not giving rise to heart failure and their
correction can be postponed after repair of the anal problem.
Other anomalies are complex and may need some medications
like prostaglandin as in cases with   Patent ductus arteriosus
lesions while the anal procedure is being done. Complex
cardiac anomalies like transposition of the great arteries may
need palliative procedures such as atrial septostomy to improve
atrial blood mixing; this is one of the conditions where the
cardiac lesion should be dealt with before the repair of ARMs
(Ashcraft, 2006). Cardiovascular malformations are among the
common associated anomalies which contribute significantly
to the high mortality rate of patients with ano-rectal
malformation (Merwe and Cox, 2017). In this study and
according to the preoperative echocardiography, positive
findings were seen in 17 cases. Whereas, twelve patients had
mild congenital cardiac anomalies with insignificant
hemodynamic effect and their ano-rectal malformation
problems corrected similar to those without congenital cardiac
anomalies, five cases had significant  congenital  cardiac
anomalies, the first was male with Recto-urinary fistula had
transposition of great arteries (TGA). The second, female with
Persistent Cloaca had large Ventricular septal defect (VSD),
both of them unfit for surgical interference and died before
surgery. Three patients were died after surgical interference
(colostomy, anoplasty) because of their unstable hemodynamic
status Table 2 and Table 3.

Conclusion

Associated congenital cardiac anomalies are present in many
patients with Ano-rectal malformation. The prognosis mostly
depends on the severity of the associated anomalies rather than

on the ano-rectal malformations severity itself. Thorough
systemic clinical and radiological examination must be done to
detect any associated anomalies at an early presentation which
should be managed as soon as possible to reduce the future
morbidity and mortality. In this study while most of the
congenital cardiac anomalies associated with ano-rectal
malformation were of the mild type and had no effect on their
surgical reconstruction, some of these associated anomalies
were serious and affect the prognosis. Preoperative
echocardiographic evaluation of all cases of ano-rectal
malformations is important and mandatory to reduce the
morbidity and mortality.
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