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Abstract
Background: Anorectal Malformation (ARM) is a common congenital disorder and clinically recognizable, 
however, there has been no successful therapy. Establishment of ARM diagnostic is based on clinical and 
radiological of perineum USG, invertogram and distal colostography. A low-ARM handling requires an 
immediate post-natal repair and a high position requires a preliminary colostomy to prevent intestinal 
obstruction.

Objectives:To determine the establishment of ARM diagnosis with distal colostography, evaluate the ARM 
management, and its accompanying complications.

Methods: This study used secondary data that derived from medical records. Consecutive sampling obtained 
38 medical records that fulfilled the inclusion criteria from July 2012 to June 2013. Then samples were 
analyzed statistically.

Results: The number of ARM referrals from other hospitals was 92.1%. The number of ARM which 
performed by preliminary colostomy was 89.5% and 26.5% of it was accompanied by complications. Based 
on the distal colostographic results, the number of high ARM location was 54.1% and the low location was 
45.9%. The number of low-ARMwhich performed by preliminary colostomies was 88.2%. Twenty-eight 
subjects who had performed anorectoplasty obtained suitable colostographic results of 71.4% and unsuitable 
results of 28.6%.

Conclusion: Distal colostographic results obtained by high-ARM by 54.1% and low location by 45.9%. The 
number of low-ARM that has been performed of colostomy by 88.2%. The number of distal colostographic 
results that in accordance to the findings of anorectoplasty was 71.4% and unsuitable was 28.6%.
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Introduction

Anorectal malformation (ARM) is a congenital 
disorder of anal malformation and or rectum due to 
abnormal separation of urogenital structures with 
hindgut during early embryogenesis. The etiology of 
ARM is allegedly related to genetic and multifactorial 
mutations.(1, 2)

The incidence of AMR reached 1 per 2500-5000 of 
live births and increased annually (0.2-0.3% to 1.2% of 
all live births). The AMR incidence was also higher in 
developing countries. Naser reported that the incidence 
of AMR in Chile (2000) reached 1 case per 1,298 live 

births, it was allegedly related to high rates of birth, 
malnutrition and low antenatal care of pregnant women 
in the country(3).

Based on data at Surgery Department of Dr. 
Soetomo General Hospital Surabaya, there were 43 
ARM cases which treated in surgery unit for a year 
(January-December 2012) and 99 cases of ARM have 
been performed surgery (colostomy, anorectal repair 
and colostomy stoma closure) in operating room of Dr. 
Soetomo General Hospital Surabaya for a year(July 
2012 – June 2013).
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The ARM diagnosis is based on clinical 
abnormalities of anus and fistula during anamnesis and 
perineal examination meanwhile, photo of X-ray prone 
cross-table lateral view and/or perineal ultrasound are 
used to determine the type of ARM whether in low or 
high position(1, 4, 5).

Treatment that given to low-ARM is immediate 
post-birth repair of the perineum, whereas the 
preliminary colostomy is performed in high-ARM to 
prevent intestinal obstruction. It also as a pathway for 
colostography in order to know precisely the location 
of the distal rectum and the fistel rektourinarius. This 
requires a pediatric surgeon for determining the surgical 
techniques, thus normal physiologic postoperative anus 
can be achieved(6-10).

Based on medical data survey of ARM patients who 
treated at child surgery unit of Dr. Soetomo General 
Hospital Surabaya (March-April 2013), it was found 
that >80% of MAR patients were referral from other 
hospitals and >50% of them had performed preliminary 
colostomy without distinguished whether low or high 
ARM. Moreover, there was also a prolonged delay of 
definitive repair (weeks to months) caused by physical 
limitation of the patients and hospital resources, thus it 
increased the risk of colostomy complications such as 
prolapse, infection, fistula, and other complications. The 
existing problems could be caused by the difference of 
ARM management in Dr. Soetomo General Hospital with 
literature findings, thus it could encourage the authors 
to determine the diagnosis of ARM based on distal 
colostography; and to evaluate the ARM management 
and its accompanying complications.

Method

Subjects of this study were 38 data of patient 
medical record in Dr. Soetomo General Hospital 
Surabaya from July 2012 to June 2013. Consecutive 
sampling was conducted during the study period. 
Subjects were selected based on the inclusion criteria, 

such as all medical records of patients with Anorectal 
Malformations with completed and accessible data.

This study was a retrospective observational study 
which used secondary data from medical records. The 
study protocol was approved by Dr. Soetomo Teaching 
Hospital Surabaya Indonesia. Research data was 
analyzed with descriptive statistics, then it was displayed 
in tabular form.

Results

ARM patients who fulfilled the inclusion criteria 
were 38 children consisted of 26 males (68.4%) and 12 
females (31.6%). Patients aged ≤1 year were 9 children 
(23.7% ) and >1 year were 29 children (76.3%). The 
age range of patients was between 4 months-9 years 
11 months with the mean age of 2 years 8 months. We 
found 35 ARM referral patients from other hospitals 
outside Dr. Soetomo General Hospital (92.1%) and 
3 ARM patients from Dr. Soetomo General Hospital 
Surabaya(7.9%).

ARM patients who have performed preliminary 
colostomy were 34 children (89.5%) and 4 children 
without preliminary colostomy (10.5%). ARM patient 
with preliminary colostomy and complications was 9 
children (26.5%) and those with no complication were 
25 children (73.5%). We obtained distal colostographic 
images of high-ARM by 20 children (54.1%) and low-
ARM by 17 children (45.9%). In low-ARM, it was found 
that 15 children (88,2%) have performed preliminary 
colostomy and only 2 children (11,8%) were not 
performed with colostomy. Anorectal abnormality was 
found in colostography of 28 children, it was suitable 
with the anorectoplasty results of 20 children (71.4%) 
and an unsuitable results of 8 children (28.6%).

There were ARM patients with single disorder 
(Isolated MAR) of 24 children (63.2%) and ARM patients 
with other malformations of 14 children (36.8%).
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Table1 Distribution of Subjects by Sex, Age

Variable Category Frequency Percentage

Sex Male 26 68.4

Female 12 31.6

Total 38 100.0

Age ≤ 1 year 9 23.7

> 1 year 29 76.3

Total 38 100.0

Origin of subjects Other hospitals 35 92.1

Dr. Soetomo General Hospital 3 7.9

Total 38 100.0

Table 2. Distribution of ARM Patients

ARM Patients Frequency Percentage

have been performed preliminary colostomy

Preliminary colostomy 34 89.5

Without preliminary colostomy 4 10.5

Total 38 100.0

with Complications of Preliminary Colostomy

Complications 9 26.5

Without complication 25 73.5

Total 34 100.0

ARM Type Based on Distal Colostography

High 20 54.1

Low 17 45.9

Total 37 100.0

Anorectal Disorder Suitability of Colostography and Anorectoplasty

Suitable 20 71.4

Unsuitable 8 28.6

Total 28 100.0

Anorectal Disorder Suitability of Colostography and Anorectoplasty

Suitable 20 71.4
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Unsuitable 8 28.6

Total 28 100.0

low-ARM with Preliminary Colostomy

Preliminary Colostomy(+) 15 88.2

Preliminary Colostomy(-) 2 11.8

Total 17 100.0

Based on Other Comorbid Malformations

Isolated ARM 24 63.2

ARM accompanied with other malformations 14 36.8

Total 38 100.0

Cont... Table1 Distribution of Subjects by Sex, Age

Discussion

Anorectal Malformation (ARM) patients were 38 
children with age range of 4 months-9 years 11 months 
that consisted of 68.4% male and 31.6% female. This 
finding was similar to several previous studies (1, 11, 12) 
who reported that ARM incidence was more common 
in the male. The number of ARM referral patients from 
other hospitals outside Dr. Soetomo General Hospital 
Surabaya was 92.1% meanwhile, patients from Dr. 
Soetomo General Hospital Surabaya was 7.9%. This 
results showed the unequal distribution of competency-
based child health services particularly in East Java due 
to the limited resources and facilities required in the 
diagnosis and treatment of ARM.

We obtained 89.5% of ARM patients who have 
been performed of preliminary colostomy (mostly 
performed in the original hospital) and 10.5% of patients 
without preliminary colostomy. This result was one of 
the causes of improper management of ARM in Dr. 
Soetomo General Hospital Surabaya. It was contrary 
to recommended therapy in the literature that indicated 
preliminary colostomy only on high-ARM and other 
special cases.

Indications of preliminary colostomy included the 
decompression needs in the emergence of neonatal 
intestinal obstruction. It enabled the colostography to be 

performed for further diagnosis of anorectal disorders 
and protect the pasca repair of a distal colorectal 
tract. ARM patients with preliminary colostomy and 
complications were found in 26.5% of patients and those 
with no complications were 73.5%. The most common 
complications were prolapse stoma, retraction stoma 
and fecaloma. Several causes of complications were the 
location of stomas in the transverse colon and the length 
of patient waiting time from the implementation of 
definitive repair to colon anastomosis due to availability 
of operating room and limited number of pediatric 
surgeons(13-15).

Distal colostographic results from this study 
obtained a high-ARM of 54.1% and a low-ARM of 
45.9%. The most types of abnormalities were ARM with 
rectourethral fistula in male and rectovaginal fistula in 
the female, this was in accordance with the results of 
some previous studies(1,11). There was 88.2% of low-
ARM patients with the preliminary colostomy, these 
results indicated the need for an evaluation of preliminary 
indication of colostomy at low-ARM in Dr. Soetomo 
General Hospital Surabaya. It was due to the literature 
of low-ARM that suggested anorectal repair without 
preliminary colostomy. The anorectal abnormality was 
found in colostography of 28 children, it was suitable 
with the anorectoplasty results of 20 children (71.4%) 
and unsuitable results of 8 children (28.6%). These 
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results showed that colostography was a quite accurate 
examination to determine the location of the distal 
rectum while detecting the fistula that a surgeon needs 
in the selection of surgical techniques. The differences 
between the results of colostographic and anorectoplasty 
might be due to improper colostography techniques, 
less experienced radiology officers and the presence 
of fecalomas that block contrast to achieve the distal 
rectum and fistula.

The number of Isolated ARM patients obtained 
in this study was 63.2% and patients with other 
malformations were 36.8%. This result was different 
from previous studies that reported ARM incidence 
with other malformations was 45% and 66% (11, 12). This 
was due to the domination of low-ARM in this study 
meanwhile some studies mentioned that co-morbid 
malformations were more commonly found in high-
ARM (12). Other comorbid malformations found in this 
study were congenital heart defects, spina bifida with 
myelocele and down syndrome.

Conclusion

Distal colostographic results in Dr. Soetomo 
General Hospital Surabaya obtained high ARM of 20 
children (54.1%) and low-ARM of 17 children (45.9%). 
The number of low-ARM who has performed the 
preliminary colostomy was 15 children (88.2%). The 
number of anorectal disorder in distal colostography 
that was in accordance to the findings on anorectoplasty 
was 20 children (71.4%) and unsuitable results was 8 
children (28.6%).
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