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ABSTRACT
Introduction: Spina bifida is an important developmental defect of  vertebral column. There are various types of  spina 
bifida. The commonest one is spina bifida occulta (SBO), in which patients do not show any sign and symptoms as there 
is no herniation of  spinal canal contents. This lesion is present at birth. Incidence of  spina bifida decreases with age. The 
prevalence of  spina bifida is related to various factors. Genetic predispositions, environmental factors and teratogenic 
effects of  the drugs are important. It may be caused by the prenatal use of  drugs like valproic acid. Sacral hiatus is used 
for caudal epidural block. We conducted this cross sectional study to find out the incidence of  SBO in our population.

Methodology: This was an observational descriptive study. This study was carried out in Islamic International Medical 
College Rawalpindi. The duration of  study was six months. Bones were studied in five different medical colleges of  
Rawalpindi with the consent of  the concerned authorities. A total of  200 sacra were selected. The damaged and defective 
bones were excluded. All the studied bones were complete. All bones were studied for prevalence of  SBO in our 
population. Bones having apex of  sacral hiatus till S4 were considered normal. The remaining bones were divided into 
four grades according to level of  failure of  closure of  sacral laminae. Bones with partial closure between two or more 
adjacent sacral vertebrae (incomplete spina bifida) were included in Grade I and II. Bone with sacral hiatus extending 
beyond S4 ( long hiatus)were included in grade III and all bones with open dorsal wall representing the complete failure 
of  fusion of  the laminae from S1-S5 were included in grade VI. Results were analyzed by SPSS 17.

Results: The spina bifida was found in 69 bones with an overall incidence of  34.5% among 200 bones. Out of  69 
variants, bones were grouped in two groups; one having complete and incomplete SBO among adjacent vertebrae, other 
having long hiatus. Prevalence of  grade-1 SBO was 5.5% while it was 4.5% for grade- IV SBO. Region between S1- 2 
was the most common site for grade-1 anomaly. Incidence of  long hiatus from S5-3 was higher i.e., 46 (23%) while 2 
sacra had hiatus ending at S2. 

Conclusion: Presence of  spina bifida occulta should always be kept in mind while dealing with patients of  backache, 
urinary and neurological symptoms. It may also be the cause of  failure of  caudal epidural block. Studies with larger 
sample size and including different ethnic groups from different regions of  Pakistan are required to note the regional 
and ethnic disparities in the anatomy of  the sacral hiatuses.
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INTRODUCTION 

Vertebral column faces a number of  developmental 
defects. These defects are common and variable, ranging 
from a single defect involving only one vertebra to full 
length defects of  spine1. Spina bifida is an important 
developmental defect of  spine. There are various types 
of  spina bifida. Commonest one is spina bifida occulta 

(SBO) where patients do not show any sign and symptoms 
because there is no herniation of  spinal canal content. It is 
discovered either accidently on radiograph or posthumously 
on the study of  dry human sacra. More severe forms of  
spina bifida presents with clinical signs and symptoms due 
to involvement of  spinal meninges and nerves.

The lesion is present at birth. Incidence of  spina bifida 
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decreases with age as two halves of  the posterior arch fuse 
between the ages of  5 and 8 years.2 A higher incidence 
is found in parents having multiple vertebral anomalies 
along with SBO.1 More severe types of  spina bifida occur 
in families having higher incidence of  spina bifida.

The prevalence of  spina bifida is related to various 
factors;3 genetic predispositions, environmental factors, 
teratogenic effects of  drugs are important.4 It may be 
caused by the prenatal use of  drugs like Valproic acid.5 

Some of  the cases are preventable by genetic counseling 
and regular administration of  folic acid6 during pregnancy. 
For this purpose, information is required concerning the 
prevalence of  spina bifida.7 

The outcomes depend upon the number of  segments 
involved. As the number of  segments involved increases, 
there are more chances of  neurological as well as urological 
dysfunction.8

Spina bifida can be associated with number of  disorders 
like intraspinal lipoma, tethered cord syndrome, 
genitourinary dysfunction, increased incidence of  disc 
pathology, lumbar spondylolysis, foot deformities and 
syringomyelia.8 Although vast majority of  people with 
SBO are asymptomatic, but they may exhibit functional 
disorders of  lower urinary tract in children. Complete 
spina bifida has definite neurologic outcomes.9-11

The sacral hiatus is used in caudal epidural anesthesia to act 
on the sacral and coccygeal nerves. This is often employed 
to relax the perineal musculature for painless childbirth as 
well as anal, perineal, urological, gynecological operations 
that do not involve the anterior abdominal wall.12 

The reliability, success and safety of  caudal epidural 
anesthesia depend upon the ability to locate the hiatus and 
to define is anatomical variations.13

The risk for neural tube defects is approximately 3 to 7%. 
It is more common in first born children. There is also 
evidence for involvement of  second degree relatives in the 
SBO. A family in whom spina bifida cystica had already 
occurred, their second child can have multiple congenital 
vertebral defects.14

Relationship between SBO and various conditions needs to 
be determined by population based studies. Nevertheless, 
a preliminary analysis about the prevalence of  SBO in dry 
human sacra gives a fair idea about the importance of  
further studies in population at increased risk of  severe 
grades of  this malformation.

Due to clinical importance of  SBO, a number of  studies 
have been carried out internationally to see its prevalence. 
Keeping in view the clinical importance of  morphology 
of  sacrum, this study was designed to see the prevalence 

of  spina bifida in Pakistan by using the bony landmarks 
of  the sacrum. It is hoped that this will help to improve 
the success rate of  caudal epidural block and it will help 
clinicians in the management various disorders.

METHODOLOGY
This was an observational descriptive study. This study 
was carried out in Islamic International Medical College 
Rawalpindi. Bones were studied in five different medical 
colleges of  Rawalpindi and two medical colleges in the 
Peshawar after the consent of  concerned authority. Duration 
of  study was 8 months from May 2011- December 2011. 
A total of  200 Pakistani sacra were selected. The damaged 
and defected bones were excluded. All the studied bones 
were complete. Bones having apex of  sacral hiatus till S4 
were considered normal. We observed all bones for long 
sacral hiatus and complete spina bifida. Bones with partial 
closure between two or more adjacent sacral vertebrae were 
grouped as incomplete spina bifida and all those having 
open dorsal wall representing the complete failure of  
fusion of  the laminae from S1-S5 were labeled as complete 
spina bifida. Bones with sacral hiatus extending beyond S4 
were considered as having long hiatus.

The bones were observed and findings were divided into 
four grades, e.g. I-IV;

Grade 1- incomplete spina bifida between two adjacent 
sacral vertebrae

Grade 2- incomplete spina bifida among more than two 
adjacent vertebrae

Grade 3- long sacral hiatus involving more than two sacral 
vertebrae 

Grade 4- complete spina bifida involving all sacral arches.

Results were analyzed by SPSS 17.

RESULTS
The prevalence of  spina bifida and long hiatus in dry 
human sacra of  Pakistani population is summarized in 
Tables 1 and 2.

Table 1: Prevalence of spina bifida occulta in Pakistani population

Spina bifida 
level Grade Frequency Percentage

S1-2 I 7 3.5 %
S2-3 I 2 1 %
S3-4 0 0 0

S2-3-4 II 1 0.5 %
S3-4 I 2 1 %

Open canal IV 9 4.5%
Total 21 10.5%



ANAESTH, PAIN & INTENSIVE CARE; VOL 18(2) APR-JUN 2014	 159

original article

Table 2: Prevalence of long hiatus in Pakistani population

Description No. Percentage

Long hiatus ending at S2 2 1 %

Long hiatus ending at S3 46 23 %

Total 48 24 %

The spina bifida was found in 69 bones with an overall 
prevalence of  34.5 % among 200 bones. Out of  69 
variants, bones were grouped in two groups; one having 
SBO among adjacent vertebrae, and the other having long 
hiatus.

In first group, grade-1 SBO showed higher prevalence and 
was found in 9 bones with overall prevalence of  5.5%. 
Region between S1-2 was the most common site for 
grade-1 anomaly. Grade-II SBO was seen only in 0.5% of  
bones while none of  all had grade-3 SBO. Grade-4 SBO 
was a common anomaly with prevalence of  4.5%.

In second group, bones were classified according to the 
length of  sacral hiatus. Prevalence of  long hiatus from 
S5-3 was higher i.e., 46 with percentage of  23%, while 2 
sacra had hiatuses ending at S2. 

Figure 1: Open dorsal wall; complete spina 
bifida

Figure 3: Long sacral hiatus 

Figure 2: Partial closure of dorsal wall 
between  S1 and S2; incomplete spina bifida

Figure 4: Partial closure of dorsal 
wall between S1 ending at S2 and S2;  
incomplete spina bifida
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DISCUSSION
Spina bifida is a congenital anomaly of  multifactorial 
origin. SBO develops due to the hypoplasia of  one or 
both components of  neural arch. This anomaly occurs 
frequently in human beings. It is as common in males as in 
females and young adults show high rate of  occurrence15.
The incidence of  SBO decreases with age, possibly as a 
result of  new bone formation or calcification8.

Knowledge of  the length of  sacral hiatus is very important 
to avoid dural puncture during caudal epidural block. As 
the apex lies higher in long hiatus, precaution should be 
taken to decide the length of  needle to be introduced into 
the canal. However, a low apex requires a long needle.

 In this study, we identified that sacral hiatal variations 
are of  two types: long hiatus of  sacrum, and sacra with 
independent SB at various levels. Long hiatus at S3 level 
was more common: it matches with the prevalence in 
Indian population sacra where it was30%,16 and in another 
study it was found to be 20.6%.17 Long hiatus up to S2 
was relatively uncommon, which is closer to the Indian 
population with a prevalence of  2.63%18, 3.42%19 and  0.5% 
17 as sited by different studies. 

Incidence of  SBO varies among different population: it 
was 1% in Japanese population,20 and 1.5%19 and 2 %17 
in Indian population. But the values are very high among 
other populations; it being 17% among Israeli population, 
28.1% among Chinese population and only 3.33% in the 
Egyptians.21 The most common site of  spina bifida for 
Chinese22 and Israeli people was at S1–2, while long hiatus 
from S3 to S5 was the most common among Egyptian 
people. Prevalence of  complete SBO was very high in our 
population as compared to <2% of  British,23 zero% in 
Australian24 and 3.33% in Egyptian population.21 

SBO can occur at any segment of  the sacrum. Researchers 
have used many ways to calculate the incidence of  SBO. 
Some used dry bones and others used x-rays and CT scans. 
Research has proved that a great portion of  sacra may be 
varied among various populations. 

Location of  spina bifida is very important and has a 
number of  clinical implications. A wide range of  clinical 
problems may develop in people with SBO. Patients 
can have urological as well as neurological symptoms.25 

Urinary complaints include upper and lower neuron types 
of  bladder and urethral dysfunctions.10 The commonest 
defects reported are between either at S1 or between S1 and 
S2.13 SBO of  S1 leads to posterior herniation of  lumbar 
vertebrae and risk of  this particular herniation increases 
with advancement of  age.26 Studies on children with 
primary nocturnal enuresis have proved that its treatment 
outcomes depend upon location of  SBO; the patients 
with SBO of  L5 and S1 are less responsive to treatment.11 
On plain abdominal x-ray, significant correlation has 
been found between lower urinary tract dysfunction and 
presence of  SBO.27 

CONCLUSION
Presence of  spina bifida occulta should always be kept 
in mind while dealing with patients of  backache, urinary 
and neurological symptoms. A large disparity in the 
results among various populations can be due to genetic 
endowment and environmental conditions. The prevalence 
of  spina bifida occulta in our population was found to be 
equivalent to Indian population. Studies with larger sample 
size and including different ethnic groups from different 
regions of  Pakistan are required to note the regional and 
ethnic disparities in the anatomy of  the sacral hiatuses.
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