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 ABSTRACT  

ARMs, Associated anomalies  The imperforate anus is a spectrum of anorectal malformation ranging from 

membranous separations to the complete absence of anus. A total of 68 

patients with imperforate anus were studied retrospectively during the 

period from January 2014 to December 2018. Information regarding age, 

sex, family history, maternal age and disease were obtained. All cases were 

diagnosed by inspection. Lateral decubitus or upright x-ray was done for 

all patients to differentiate various types. renal ultrasound, cystogram, 

spinal ultrasound, echocardiography, and spinal MRI. This study was 

carried out to find out the rate of different associated anomalies and the 

commonest types of anomalies and their sex distribution. Results revealed 

that the coexistence of ARMs and additional anomalies were found in 

27.9% of infants. Associated anomalies by major organ systems included 

genitourinary anomalies (10.3%), musculoskeletal anomalies (2.9%), 

cardiovascular anomalies (4.4%), gastrointestinal anomalies (1.47%). The 

most common chromosomal abnormalities were trisomies (8.8%). In 

conclusion, this study confirmed the association of anomalies with the 

imperforate anus is more common in low compared with high type, and this 

necessitates investigation other than plain x-ray  regardless the type of 

ARMs. 

 

 
 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

Imperforate anus or anorectal malformation ‘ARM’ is congenital anatomical malformation in which the anus 

is absent or abnormally located. The anomaly varies from simple one can be corrected by one stage to a 

complex anatomical malformation need staged operations. The incidence can reach 1 per 5000 live births. 

 

The anomaly per se is not lethal and morbidity and mortality due to associated malformations that could be 

major cardiac anomalies, genitourinary, skeletal, vertebral, and others. A combined anomalies of different 

systems named VACTERL. 

 

Imperforate anus is associated with an increased incidence of other anomalies as well, together being called 

the VACTERL association that include: 
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1. Vertebral anomalie 

2. Anal atresia 

3. Cardiovascular anomalies 

4.Tracheoesophageal fistula 

5. Esophageal atresia 

6. Renal (kidney) and/or radial anomalies 

7. Limb defects 

 

2. PATIENTS AND METHOD 

This retrospective study was conducted in Al-Sader Teaching General Hospital in Misan province, 68 cases 

of imperforate anus were enrolled from 1st January 2014 to the end of December 2018. All patients were 

assessed by history, complete physical examination, and abdominal x-ray. The clinical presentations, the 

anatomical positions of the anus, the surgical procedures were recorded. The role of lateral decubitus or 

upright abdominal x-ray in the preoperative identification of the type of imperforate anus was correlated with 

operative findings. Preoperative and mostly on postoperative follow-up abdominal ultrasound, echo-study, 

spinal MRI, chromosomal study were done on suspected cases. All cases needed surgical corrections in one 

stage or staged operations. 

 

2.1 Statistical analysis 

Data were subjected to analysis using SAS program. Chi-square test was used to assess the significant 

differences among proportions. P<0.05 is considered a significant. 

 

3. RESULTS 

Total number of patients were 68(43 males and 25 females). Male to female ratio was 1.72:1. Number of 

patients with high type ARMs were 21 (30.8%) versus 47 patients with low ARMs (69.1%). Number of 

patients with associated anomalies was 19(27.9%). 

 

Patients with high ARMs and anomalies were 8 (11.76%) versus 11(16.1%) with low ARMs and associated 

anomalies. Males patients with associated anomalies were 15(22%) in comparison to 4(5.8%)females. Male 

with high ARMs and associated anomalies were 7 out of 9 patients in comparison to one out of 12 female 

patients. Males with low ARMs and associated anomalies were 8 out of 34in comparison to 4 out of 13 female 

patients. 

 

Table1: Distribution of associated anomlies according to sex, and type of ARMs 

Sex Total High 

ARMs 

Low 

ARMS 

P-

value 

high ARMs 

with 

Associated 

anomalies 

Low ARMs 

with 

Associated 

anomalies 

P 

 

 

Total No.of  

associated  

anomalies 

Male 43 9 34 0.01 7 8 0.002 15 

Female 25 12 13  1 3 0.31 4 

Both 

sex 

68 21 47 0.001 8 11 0.21 19 

 

A total of19 patients (27.9%)detected to have associated anomalies, 15 patients (22.05%) were males and 4 

were females (5.9%). 7 patients 10.3 % (were exclusively males) have associated genitourinary 

malformations as vesicoureteric reflux, hypospadias, ectopia vesica and undescended testis and epispadias. 

https://www.teikyomedicaljournal.com/
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6 patients 8. 8%(were exclusively low type ARMs) have Down’s syndrome. 

3 patients4.4 %(were among males with low ARMs) have associated congenital heart disease. 

2 patients 2.9%(were exclusively males) have limb anomalies in form of femoral bone deficiency and another 

one with sirenomelia. 

 

Only one patient showed 3 components of VACTERL association, and majority showed only two. 

The distribution of associated anomalies according to their sex and the type of ARMs is shown on table (2). 

 

Table 2: The distribution of associated anomalies according to their sex and the type of ARMs 

No. of  patients  Sex Type of ARM Associated anomalies 

1 Female High Presacral mass &tethered cord 

3 Females Low Down’s syndrome 

2 Males High Vesico-ureteric reflux 

3 Males High Hypospadias 

2 Males Low Congenital heart disease 

2 Males Low Down’s syndrome 

1 Male High Ectopia vesicae,epispadias 

1 Male High Hypospadias,unilateral femur bone deficiency 

and undescended testis. 

1 Male low Sirenomelia 

1 Male Low Anotia 

1 Male Low Annular pancreas 

1 Male Low Down’s syndrome and congenital heart 

disease 

 

Genitourinary malformations were the commonest disorders among males patient with high ARMs, we 

reported 7 cases (10.3%). Regarding female patients ARM and associated anomalies 4(6%). High type ARMs 

seen 12 female patients (2 cloaca,10 recto-vestibular fitula). 

 

Although the cloaca represents the worst anatomical malformation for female none of them has other 

associated anomalies. Downs syndrome was the commonest associated anomaly among females as shown in 

table 3. 

 

Table 3: Types of Associated anomalies in the study 

Associated anomalies Number of 

patients 

Percentage P-value 

genitourinary  7 10.3% 0.04 

Chromosomal abnormality  6 8.8%  



A. A. Abdulhassan, M. S. Shuker and B. H. Sweedan, 2022                                        Teikyo Medical Journal 

 

5192 
 

Congenital heart disease  3 4.4%  

Limb malformation  2 2.9%  

Annular Pancreas 1 1.47%  

Anotia 1 1.47%  

Presacral mass and tethered 

cord 

1 1.47%  

Mean maternal age was 25 years, no maternal disease, no other sibling with ARMs 

 

4. DISCUSSION 

The incidences of most associated anomalies in our study were low in comparison with other studies. 

Additionally, female patients with high ARMs have no urologic anomalies compared with the boys with high 

ARM. 

 

In our study approximately 27.9%percent of babies with anorectal malformations have other coexisting 

abnormalities that co-existence responsible for increasing morbidity and mortality. 

 

The percentage of patients with ARMs and other abnormalities was low in comparison to other studies like 

the percentage was 71% [1]. [2], showed 58.57 % in his study. [3] showed more than 75% of patients had 

associated anomalies. The low result in our study could be explained by the fact that some of our patients 

were lost from follow-up so not all our patients were fully screened. The male patients in this study were 43 

(63.2%) which is higher than female patients and this was similar to results obtained by several studies [2- 

4]. 

 

High type ARMs and associated anomalies represent (11.76%) whereas low type ARMs and associated 

anomalies represent (16.2%) and this is different to results obtained by [2] who reported that the associated 

anomalies were more common with high type of ARM (78.08%) than in patients with low type of ARM 

(37.31%). Male percentage of associated anomalies (22%) and female percentage of associated anomalies 

was only 5.9% which are lower than results of some authors [3], [4] as most cases were chromosomal 

disorders and only one case of presacral mass and tethered cord. 

 

So it is clear that the associated anomalies are higher in low type ARMs in contrast to other authors listed 

above. Regardless the type of ARMs it is important to look for any other anomalies [5]. 

 

The high percent of male patients with high ARMs as compared to female patients (7 out of 9 male patients) 

had associated anomalies as compared with only one out of 12 female patients agreed with most studies [2-

5]. 

 

The most common anomalies were listed above as genitourinary, chromosomal and cardiac diseases. 

 

The percentage of genitourinary malformations in our study was 10.3% which is lower than other studies like 

[1] (49%), and [2] (37.14%), but lower than [3] (28.28%). 

 

Imperforate anus without fistula represents 5% of all patients with anorectal malformations and in 95% of 

those patients who also suffer from Down's syndrome [6]. 

https://www.teikyomedicaljournal.com/
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As it is known there was remarkable association between trisomy 21 and ARMs without fitula and that also 

was clear in our study comparable to other studies [7], [8]. 

 

6 patients of our study 8.8% had trisomy which is comparable to [1] that was 8%. [1] and more than another 

study [6] which show 2%.. 3 patients (4.4%) of our study had CHD which is lower than [1] that was 27% and 

lower than [2] cardiovascular system (12.14%) and [9] reported 33%. 

 

5. CONCLUSION & RECOMMENDATIONS 

High ARMs doesn’t means higher rate of associated abnormalities 

Genitourinary abnormalities are common for male patients with high ARMs. 

Chromosomal disorder are more common in female with low type ARMs. 

We recommend keeping high index of suspicions for associated anomalies and their effect on morbidity and 

mortality, and to do proper tests to exclude them. 
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