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INTRODUCTION 

Anorectal malformations (ARM) are a complex group of 

malformations diagnosed at the time of birth because of 

absence or an ectopic location of bowel end.
1-3

 The 

incidence is approximated 1:5000 live births and they are 

more often seen in boys than in girls.
4
 

ARM are associated in a high percentage of patients with 

other anomalies.
1,5

 These anomalies include 

genitourinary, cardiac, vertebro-spinal and 

gastrointestinal anomalies.
6-9

 Many of these associated 

anomalies are serious and the long-term prognosis of 

child with anorectal malformation is often more 

dependent on the extent of these associated anomalies 

than on the anorectal malformation itself.  

Literature show that the incidence of spinal cord 

anomalies was no different between those with a high 

lesion and those with a low lesion, and spinal cord 

anomalies were present regardless of vertebral anomalies 

or symptoms.
10,11 

Therefore, it is recommend for MRI 

evaluation of all patients with ARM. 

Aims & objectives 

To determine the incidence of spinal anomalies in all 

types of anorectal malformations excluding cloaca in this 

part of country.
 

METHODS 

This study was carried out in the Department of Surgery, 

UP RIMS & R, Saifai, Etawah from March 2015-Feb 

2016 i.e. 1 year. 
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All anorectal malformation patients attending surgery 

OPD and admitted to Surgery Department of UP RIMS & 

R who were completely investigated for associated 

anomalies during the above mentioned period were 

included in the study. 

The study population comprised of children less than 12 

years of age of both sexes and included all religion with 

all socioeconomic status. 

All patients with ARM admitted in our institute in the 

above mentioned period were clinically examined 

systematically for presence of any other co-existing 

congenital anomaly. 

All patients included in this study underwent radiological 

investigations-USG K.U.B, MCU, X-ray Chest and 

Lumbo-sacralspine and echocardiography. 

All patients in our study underwent a MRI of the 

lumbosacral spine using a 1.5 Tesla instruments (GE 

electric) by sequences in T1 and T2 with axial, sagittal 

and coronal scan. Slice thickness varying between 3 to 5 

mm. 

RESULTS 

This study was conducted in Department of Surgery, UP 

RIMS & R from March 2015 to Feb 2016. MRI of the 

lumbosacral spine was performed in 50 cases of anorectal 

malformation. 

We found that of the 50 cases of ARM who underwent 

MRI of lumbosacral spine, 26 patients were males and 24 

patients were females. Mean age of 3 years at the time of 

the lumbar MRI (range, 3 months to 11 years old).  

 

Figure 1: Distribution of different types of ARM in 

males & females. 

In our study out of the 50 cases which were included, 39 

patients had intermediate and high lesions (all defined as 

high lesions for the purpose of this study) and 11 cases 

had low level of ARM (according to Melbourne 

classification).   

Among the 39 cases with a high level of ARM, 20 were 

boys and 19 were girls. Of the 11 cases with low ARM, 6 

cases were boys and 5 were girls. 

In our study we found that the incidence of Spinal cord 

anomalies was 3 of 11 (27.2%) cases with low lesions 

and 12 of 39 (30.7%) cases with high lesions had spinal 

cord anomalies. 

Table 1: Spinal anomalies found in low lesion group.  

Low lesions (3) 

Spinal lipoma 2 

Unrecognized syringomyelia 1 

 

Figure 2: Spinal anomalies in low lesion group. 

Table 2: Spinal anomalies found in high lesion group. 

High lesions (12)  

Spinal lipoma 6 

Unrecognized syringomyelia 1 

Tethered cord 3 

Caudal regression syndrome 2 

 

Figure 3: Spinal anomalies in high lesion group. 

DISCUSSION 

Our study was carried out in Department of Surgery UP 

RIMS & R, Saifai, Etawah from March 2015 to Feb 2016 

i.e 1 year. We studied a total number of 50 cases of 

anorectal malformations who were fully investigated for 
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the presence of other associated anomalies. All patients 

underwent MRI of lumbosacral spine. 

The male:female ratio of cases in our study was 23:24, 

which is comparable to other large studies which had a 

male to female ratio of 23:22.
12

 

The incidence of high ARM in our study was 78% while 

that of low ARM was 22%. This is in contrast to the 26% 

incidence of supralevator lesions reported in a large 

Japanese study.
12

 

Incidence of tethered cord in ARM population varied 

between 10% to 52%.
13,14 

In the literature, the incidence 

of spinal cord anomalies varies from 14% to 57% in 

patients with ARM.
11,15 

In the present study, patients with 

spinal cord anomalies accounted for 27.2% (3 of 11 

patients) with low lesions and for 30.7% (12 of 39 

patients) with high lesions. 

The symptoms found in conjunction with imperforate 

anus include fecal incontinence, neurovesical 

dysfunction, gait disturbance and spastic abnormalities of 

the lower extremities.
11 

Neurovesical dysfunction is 

primarily related to tethered cord or to an iatrogenic nerve 

injury.
16 

Once symptoms appear, they are often 

irreversible despite surgical intervention and may have a 

significant impact on the continence of patients with 

imperforate anus. Surgical release of a tethered cord 

before the onset of neurological problems may prevent 

the onset of these symptoms.
17

 

The influence of a tethered cord on bowel dysfunction 

remains unknown in patients with ARM.
18 

Recently, 

Tsuda et al
18 

reported that bowel function after surgery 

for ARM did not differ significantly between those with 

or without a tethered cord. Jia et al
19 

suggested that the 

causes of faecal incontinence may be a defect in the 

sacral parasympathetic nucleus innervation to the rectum 

during fetal development. 

Tuuha et al
20 

report that the true incidence of tethered 

cord is approximately 20% in the setting of ARM. It has 

been assumed that a tethered cord is more frequent in 

patients with a high ARM lesion than in those with a low 

lesion.
21 

Heij et al
22 

have demonstrated that a tethered 

cord is more common in patients with a high lesion 

(50%) than in those with a low lesion (30%). However, 

Golonka et al
23

 reported that a tethered cord in children 

with a low lesion is as common as in those with a high 

lesion. Mosiello et al
16 

reported that the incidence of 

spinal cord anomalies is 60% in those with a low lesion 

and 66% in those with a high lesion. In the present study, 

spinal cord anomalies were identified in 30% (15 of 50 

patients) and vertebral column anomalies in 40% (20 of 

50 patients). Spinal cord anomalies were reported in 

27.2% with low lesions and 30.7% with high lesions. 

Most common spinal cord anomaly was spinal lipoma- 

16% (8 of 50 patients) followed by tethered cord-6% (3 

of 50 patients). All patients with tethered cord were in 

high lesion group. Incidence of tethered cord was low in 

our study because we excluded all cloaca patients.   

Some authors recommend MRI evaluation of all patients 

with ARM because spinal cord anomalies, including a 

tethered cord, are known to occur in patients without 

vertebral anomalies as well as in those with a low 

ARM.
10,11,14,20-22 

Our results show that the incidence of 

spinal cord anomalies was no different between those 

with a high lesion and those with a low lesion and spinal 

cord anomalies were present regardless of vertebral 

anomalies or symptoms. Therefore, we also recommend 

MRI evaluation of all patients with ARM. 

Consideration should also be given to USG as a 

noninvasive method that is also less expensive than MRI. 

As such, USG is an ideal screening tool for infants 

younger than 3 months. USG is recommended for 

screening infants younger than 3 months with an 

imperforate anus, followed by MRI to confirm abnormal 

findings.
13 

However, with USG it is often difficult to 

evaluate spinal cord anomalies in patients with vertebral 

anomalies and in older children.
16 

Our study did not 

include USG to evaluate lumbosacral spine because all 

our patients were older than 3 months. Mosiello et al
16 

recommended that MRI screening at the age of 6-12 

months for all patients with an imperforate anus. MRI is 

the most sensitive modality for detecting spinal cord 

anomalies, as well as for detecting vertebral anomalies. 

In our study Down’s syndrome was seen in 1 patient. The 

parents of this patient need to undergo genetic 

counseling, to explain the risk of similar disease in future 

children.  

CNS anomalies that are correctable like hydrocephalus (1 

in our series) need to be evaluated by a neurosurgeon and 

dealt with accordingly. Uncorrectable CNS anomalies 

like cerebral atrophy (1 in our series) have a poor quality 

of life and this need to be explained to the parents. 

Limitation of our study is that, it is a small series and 

carried out in a single center. Therefore, a larger, 

multicentric, prospective study is necessary. 

CONCLUSION 

MRI evaluation of spine should be performed in all 

patients of ARM irrespective of type of lesion.  
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