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Vertical and Horizontal direction. 

DISCUSSION

All patients included in this study were operated and followed 
up in Outpatient department after discharge.   When the data 
was analyzed, it was seen that myelomeningocele is more 
common in males as compared with females. Similar results 
were also seen in other national and international studies [18].  
In our study lumbosacral spine is the most common anatomi-
cal site for myelomeningocele (63.3%) which is consistent 
with the other studies [19]. When anatomical location of 
myelomeningocele was compared with presence of neural 
tissue in myelomeningocele sac, it was noted that incidence of 
neural tissue presence increases from cervical to sacral spine 
along the vertebral canal because no neural tissue was found 
in cervical myelomeningocele and maximum neural tissue 
was found in sacral myelomeningocele. These findings are 
comparable with other studies [20-22].  In our study it was 
also noted that incidence of associated congenital anomalies 
and neurological deficit also increases from cervical to sacral 
spine  as maximum neurological deficit was noted in thora-
co-lumber and sacral myelomeningocles. Similar results were 
also noted in other studies which showed maximum presence 
of neural tissue in lumbosacral and sacral myelomeningoceles 
leading to more neurological deficits [23]. when size of base 
of defect   was compared with anatomical location along the 
vertebral canal it was noted that size of base of defect increas-
es from cervical to sacral spine, and when this size was 
compared with associated neurological deficits   it was found 
that as the size of base defect increases, chance of associated 
neurological deficits also increases, as maximum neurological 
deficits were noted in lumbosacral and sacral myelomeningo-
celes. These results are comparable with other studies which 
showed similar results [24].  In our study hydrocephalus was 
treated with ventriculopertoneal shunting in 14 (23.3%) 
patients before myelomeningocele repair and in 2(3.3%) 
patients after myelomeningocele surgery. These findings are 
comparable with another international study which showed 
that 63% of the children with hydrocephalus required shunt 
surgery prior to the definitive surgery [25].  According to our 
study most of cases (80%) of myelomeningocele can be 
closed by simple skin closure but in cases of vide base defect, 
wound closure can be done by raising S- shaped flaps. Other 
studies also showed that rotational skin flaps are more suitable 
in case of under tension skin closure.   In our study the paraly-
sis of lower limbs was noted in 10 cases (16.6%) which is less 
than 60% reported by Campbell KS and it is comparable to the 
findings of Volpe J, et al. where the partial paralysis was in 
21.72% cases [26].

CONCLUSION 

Myelomeningocele is an obvious congenital malformation 
and complications associated with it are so noticeable that the 
condition must have been known since the earliest days of 
history. Pre operative and surgical management depends on 
many factors. Before planning surgery patients should be 

to improved antenatal diagnosis and termination of pregnan-
cy, the incidence of this congenital anomaly is gradually 
falling in the developed countries. [16,17].

MATERIALS AND METHODS
 
All patients were admitted in nursery and nursing care was 
done in prone position. Injectable 3rd generation cephalospo-
rin was given as prophylactive antibiotic. Wound dressing 
was done with sofra tulle dressing. After initial resuscitation 
patients were examined for neurological deficits and any other 
associated congenital anomaly. Cranial ultrasound was done 
to check associated hydrocephalus and cortical thickness. On 
the basis of this cortical thickness we decided to place ventric-
uloperitoneal shunting before or after surgery. Fecal and 
urinary incontinence was checked on history and physical 
examination. Continues fecal soiling and loss of anal tone was 
seen in fecal incontinent patients while palpable urinary 
bladder and continues urine dribbling was noted in urinary 
incontinent patients. Size of base of myelomeningocele at 
different anatomical locations was measured in circumference 
and in horizontal directions in centimeters with help of a scale 
and was noted on prescribed proforma. 

RESULTS

A total of 60 patients with myelomeningocele meeting the 
inclusion criteria were admitted in Department of Pediatric 
Surgery King Edward Medical University / Mayo Hospital 
Lahore. 7 (11.6%) patients were in age range of 2 to 15 days, 
15 (25.0%) patients were in age range of 16 days to 1 month, 
and 26 (43.3 %) patients were in age range of 1 to 2 month and 
12 (20.0%) patients in age range of 2 to 3 months (Fig. 1).   
There were 43 (71.6%) males and 17 (28.3%) female patients 
with male to female predominance. (Fig. 2).
 
 In distribution of different anatomical locations of myelome-
ningocele along vertebral canal, there were 4 (6.6 %) cases of 
cervical myelomeningocele, 2 (3.3 %) cases with thoracic 
myelomeningocele, 5 (8.3%) cases with thoracolumber 
myelomeningocele, 38 (63.3%) cases with lumbosacral 
myelomeningocele and 11 (18.3%) cases with sacral myelo-
meningocel (Fig. 3). Average  size of base  of  defect both in 
horizontal and circumferential directions was 2.5-3.5 x 
1.5-2.5 cm in cervical myelomeningocele ,  4-5.5 x 2.5-3.8 cm 
in thoracic myelomeningocele  , 6-8.5 x 3.5-7 cm in  thoraco-
lumber myelomeningocele, 10.5-12 x 5.5-9 cm in lumbosa-
cral myelomeningocele and 13.5-15 x 7.5-8.5 cm in sacral 
myelomeningocele. In comparison of anatomical location of 
myelomeningocele with presence of neural tissue, no neural 
tissue was found in cervical and thoracic myelomeningocele, 
but neural tissue was found in 3 (60%) cases of thoracic 
lumber myelomeningocele, in 37 (97%) cases of lumbosacral 
myelomeningocele, in 11 (100%) cases of sacral myelome-
ningocele (Fig. 4). Measurement of size of base of myelome-
ningocele done both in vertical and horizontal directions and 

noted on prescribed proforma (Fig. 5). No neurological deficit 
was found in cervical, thoracic and thoraco lumber myelome-
ningocele.  Paralysis of lower limbs was found in 8 (13.3%) 
cases of lumbosacral myelomeningocele and in 2 (3.3%) 
cases of sacral myelomeningocele.  Paresis of lower limbs 
was found in 7 (11.6%) cases of lumbosacral myelomeningo-
cele and in 2 (3.3%) cases of sacral myelomeningocele.  Fecal 
incontinence was found in 12 (20%) cases of lumbosacral 
myelomeningocele and in 4 (6.6%) cases of sacral myelome-
ningocele.  Urinary incontinence was found in 12 (20%) cases 
of lumbosacral myelomeningocele and in 4 (6.6%) cases of 
sacral myelomeningocele (Table 1). In 48 (80%) cases defect 
of myelomeningocele was repaired by simple skin closure, in 
12 (20%) cases defect was closed by raising S- shaped 
rotational flap. Wound infection was noted in 4 (6.6%) cases 
while there was complete wound dehiscence in 3 (5%) cases.  
In 2 (3.3%) cases there was post operative leakage of CSF 
from wound and post operative ventriculitis was observed in 
01 (1.6%) case.  Hydrocephalus observed in 16 (26.6%) cases 
of myelomeningocele was treated with ventriculo _ peritoneal 
shunting. Telepes equinovarus (due to neurological deficit) 
noted in 4 (6.6%) cases was treated with application of plaster 
of Paris with partial improvement. High variety of imperfo-
rate anus in 1 (1.6 %) case was treated by diverting colostomy. 
Ectopia vesicae noted in 1 (1.6%) case was treated with 
definite procedure.

Fig. (1). Distribution of Patients by Age.  (n=60)

Fig. (2). Distribution of Patients by Gender.
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INTRODUCTION

Myelomeningocele is the most common neural tube defect 
affecting over 300,000 births globally each year [1]. The 
incidence of myelomeningocele is 3-5 per 1000 live births [2, 
3].  A neural tube defect is an opening in the spinal cord or 

brain that occurs very early in human development [4-6]. 
Fredrick Ruysch, a Dutch Surgeon, conducted the first exten-
sive case studies on myelomeningocele in 1691 [7]. Folic acid 
(vitamin B9) and vitamin B12 deficiency in period of orgeno-
genesis is a very important cause of myelomeningocele 
[8-11]. Studies showed that this folic acid deficiency and 
many other potential causes result in malformation of neural 
tube resulting in congenital neurological deficits [12-15]. Due 
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Research Article

Abstract: Aims and Objectives: To analyze data regarding relationship of myelomeningocele at different anatomical locations along vertebral 
canal and size of base defect.

Study Design: Descriptive analytic study.

Setting: Department of pediatric surgery, King Edward Medical University / Mayo Hospital Lahore.

Duration of the study: 2 years from October 2017 to September 2018.

Methodology: During study period a total of 60 patients (n=60) with myelomeningocele at different anatomical locations along the vertebral 
column were admitted. Inclusion criteria was:  
 
• All patients under 3 months of age with myelomeningocele.
• Patients with intact myelomeningocele membrane.
• None infected cases.

A detailed research performa was made having all variables and data was collected regarding total number of patients, gender, location of 
myelomeningocele along vertebral canal, presence or absence of neural tissue in sac, size of base of defect, associated neurological deficits, 
treatment and outcome were noted and statistical analysis was done by using SPSS version 24.

Results: A total of 60 patients with myelomeningocele meeting the inclusion criteria were admitted. Most common age of presentation was 1 
to 2 month 26 (43.3 %).  There were 43 (71.6%) males and 17 (28.3%) female patients. Regarding anatomical locations of myelomeningocele 
along vertebral canal, there were 4 (6.6 %) cases of cervical, 2 (3.3 %) cases with thoracic, 5 (8.3%) cases with thoracolumber, 38 (63.3%) cases 
with lumbosacral and 11 (18.3%) cases with sacral myelomeningocel. No neural tissue was found in cervical and thoracic myelomeningocele, 
but was found in 3 (60%) cases of thoracic lumber myelomeningocele, in 37 (97%) cases of lumbosacral myelomeningocele, in 11 (100%) 
cases of sacral myelomeningocele. No neurological deficit was found in cervical, thoracic and thoraco lumber myelomeningocele.  Paralysis 
of lower limbs was found in   8 (13.3%) cases of lumbosacral myelomeningocele and in 2 (3.3%) cases of sacral myelomeningocele.  Paresis 
of lower limbs was found in 7 (11.6%) cases of lumbosacral myelomeningocele and in 2 (3.3%) cases of sacral myelomeningocele.  Fecal 
incontinence as found in 12 (20%) cases of lumbosacral myelomeningocele and in 4 (6.6%) cases of sacral myelomeningocele.  Urinary 
incontinence was found in 12 (20%) cases of lumbosacral myelomeningocele and in 4 (6.6%) cases of sacral myelomeningocele. In most of 
cases wound closure was done by simple skin closure, in 12 (20%) cases defect was closed by raising S- shaped rotational flap. Wound 
infection was noted in 4 (6.6%) cases while there was complete wound dehiscence in 3 (5%) cases.  In 2 (3.3%) cases there was post operative 
leakage of CSF from wound and post operative ventriculitis was observed in 01 (1.6%) case.  Hydrocephalus observed in 16 (26.6%) cases of 
myelomeningocele was treated with ventriculo _ peritoneal shunting.

Conclusion: Myelomeningocele is very serious congenital anomaly leading to future disability in children. It can be prevented by prescribing 
folic acid in pregnancy. A detailed neurological evaluation of patient before and after surgery is important in planning for surgery and 
rehabilitation.

Keywords: Myelomeningocele, Neural tissue, Neurological deficits, Size of base, Anatomical location, Incontinence, Hydrocephalus.

evaluated for defect size and site. Any source of infection and 
leakage of CSF should be ruled out before and after surgery.   
Surgery should be aimed to prevent further neurological 
deficits and efforts should be made to prevent complications 
of this congenital anomaly to improve quality of life.
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DISCUSSION

All patients included in this study were operated and followed 
up in Outpatient department after discharge.   When the data 
was analyzed, it was seen that myelomeningocele is more 
common in males as compared with females. Similar results 
were also seen in other national and international studies [18].  
In our study lumbosacral spine is the most common anatomi-
cal site for myelomeningocele (63.3%) which is consistent 
with the other studies [19]. When anatomical location of 
myelomeningocele was compared with presence of neural 
tissue in myelomeningocele sac, it was noted that incidence of 
neural tissue presence increases from cervical to sacral spine 
along the vertebral canal because no neural tissue was found 
in cervical myelomeningocele and maximum neural tissue 
was found in sacral myelomeningocele. These findings are 
comparable with other studies [20-22].  In our study it was 
also noted that incidence of associated congenital anomalies 
and neurological deficit also increases from cervical to sacral 
spine  as maximum neurological deficit was noted in thora-
co-lumber and sacral myelomeningocles. Similar results were 
also noted in other studies which showed maximum presence 
of neural tissue in lumbosacral and sacral myelomeningoceles 
leading to more neurological deficits [23]. when size of base 
of defect   was compared with anatomical location along the 
vertebral canal it was noted that size of base of defect increas-
es from cervical to sacral spine, and when this size was 
compared with associated neurological deficits   it was found 
that as the size of base defect increases, chance of associated 
neurological deficits also increases, as maximum neurological 
deficits were noted in lumbosacral and sacral myelomeningo-
celes. These results are comparable with other studies which 
showed similar results [24].  In our study hydrocephalus was 
treated with ventriculopertoneal shunting in 14 (23.3%) 
patients before myelomeningocele repair and in 2(3.3%) 
patients after myelomeningocele surgery. These findings are 
comparable with another international study which showed 
that 63% of the children with hydrocephalus required shunt 
surgery prior to the definitive surgery [25].  According to our 
study most of cases (80%) of myelomeningocele can be 
closed by simple skin closure but in cases of vide base defect, 
wound closure can be done by raising S- shaped flaps. Other 
studies also showed that rotational skin flaps are more suitable 
in case of under tension skin closure.   In our study the paraly-
sis of lower limbs was noted in 10 cases (16.6%) which is less 
than 60% reported by Campbell KS and it is comparable to the 
findings of Volpe J, et al. where the partial paralysis was in 
21.72% cases [26].

CONCLUSION 

Myelomeningocele is an obvious congenital malformation 
and complications associated with it are so noticeable that the 
condition must have been known since the earliest days of 
history. Pre operative and surgical management depends on 
many factors. Before planning surgery patients should be 

to improved antenatal diagnosis and termination of pregnan-
cy, the incidence of this congenital anomaly is gradually 
falling in the developed countries. [16,17].

MATERIALS AND METHODS
 
All patients were admitted in nursery and nursing care was 
done in prone position. Injectable 3rd generation cephalospo-
rin was given as prophylactive antibiotic. Wound dressing 
was done with sofra tulle dressing. After initial resuscitation 
patients were examined for neurological deficits and any other 
associated congenital anomaly. Cranial ultrasound was done 
to check associated hydrocephalus and cortical thickness. On 
the basis of this cortical thickness we decided to place ventric-
uloperitoneal shunting before or after surgery. Fecal and 
urinary incontinence was checked on history and physical 
examination. Continues fecal soiling and loss of anal tone was 
seen in fecal incontinent patients while palpable urinary 
bladder and continues urine dribbling was noted in urinary 
incontinent patients. Size of base of myelomeningocele at 
different anatomical locations was measured in circumference 
and in horizontal directions in centimeters with help of a scale 
and was noted on prescribed proforma. 

RESULTS

A total of 60 patients with myelomeningocele meeting the 
inclusion criteria were admitted in Department of Pediatric 
Surgery King Edward Medical University / Mayo Hospital 
Lahore. 7 (11.6%) patients were in age range of 2 to 15 days, 
15 (25.0%) patients were in age range of 16 days to 1 month, 
and 26 (43.3 %) patients were in age range of 1 to 2 month and 
12 (20.0%) patients in age range of 2 to 3 months (Fig. 1).   
There were 43 (71.6%) males and 17 (28.3%) female patients 
with male to female predominance. (Fig. 2).
 
 In distribution of different anatomical locations of myelome-
ningocele along vertebral canal, there were 4 (6.6 %) cases of 
cervical myelomeningocele, 2 (3.3 %) cases with thoracic 
myelomeningocele, 5 (8.3%) cases with thoracolumber 
myelomeningocele, 38 (63.3%) cases with lumbosacral 
myelomeningocele and 11 (18.3%) cases with sacral myelo-
meningocel (Fig. 3). Average  size of base  of  defect both in 
horizontal and circumferential directions was 2.5-3.5 x 
1.5-2.5 cm in cervical myelomeningocele ,  4-5.5 x 2.5-3.8 cm 
in thoracic myelomeningocele  , 6-8.5 x 3.5-7 cm in  thoraco-
lumber myelomeningocele, 10.5-12 x 5.5-9 cm in lumbosa-
cral myelomeningocele and 13.5-15 x 7.5-8.5 cm in sacral 
myelomeningocele. In comparison of anatomical location of 
myelomeningocele with presence of neural tissue, no neural 
tissue was found in cervical and thoracic myelomeningocele, 
but neural tissue was found in 3 (60%) cases of thoracic 
lumber myelomeningocele, in 37 (97%) cases of lumbosacral 
myelomeningocele, in 11 (100%) cases of sacral myelome-
ningocele (Fig. 4). Measurement of size of base of myelome-
ningocele done both in vertical and horizontal directions and 

noted on prescribed proforma (Fig. 5). No neurological deficit 
was found in cervical, thoracic and thoraco lumber myelome-
ningocele.  Paralysis of lower limbs was found in 8 (13.3%) 
cases of lumbosacral myelomeningocele and in 2 (3.3%) 
cases of sacral myelomeningocele.  Paresis of lower limbs 
was found in 7 (11.6%) cases of lumbosacral myelomeningo-
cele and in 2 (3.3%) cases of sacral myelomeningocele.  Fecal 
incontinence was found in 12 (20%) cases of lumbosacral 
myelomeningocele and in 4 (6.6%) cases of sacral myelome-
ningocele.  Urinary incontinence was found in 12 (20%) cases 
of lumbosacral myelomeningocele and in 4 (6.6%) cases of 
sacral myelomeningocele (Table 1). In 48 (80%) cases defect 
of myelomeningocele was repaired by simple skin closure, in 
12 (20%) cases defect was closed by raising S- shaped 
rotational flap. Wound infection was noted in 4 (6.6%) cases 
while there was complete wound dehiscence in 3 (5%) cases.  
In 2 (3.3%) cases there was post operative leakage of CSF 
from wound and post operative ventriculitis was observed in 
01 (1.6%) case.  Hydrocephalus observed in 16 (26.6%) cases 
of myelomeningocele was treated with ventriculo _ peritoneal 
shunting. Telepes equinovarus (due to neurological deficit) 
noted in 4 (6.6%) cases was treated with application of plaster 
of Paris with partial improvement. High variety of imperfo-
rate anus in 1 (1.6 %) case was treated by diverting colostomy. 
Ectopia vesicae noted in 1 (1.6%) case was treated with 
definite procedure.

Fig. (1). Distribution of Patients by Age.  (n=60)

Fig. (2). Distribution of Patients by Gender.

INTRODUCTION

Myelomeningocele is the most common neural tube defect 
affecting over 300,000 births globally each year [1]. The 
incidence of myelomeningocele is 3-5 per 1000 live births [2, 
3].  A neural tube defect is an opening in the spinal cord or 

brain that occurs very early in human development [4-6]. 
Fredrick Ruysch, a Dutch Surgeon, conducted the first exten-
sive case studies on myelomeningocele in 1691 [7]. Folic acid 
(vitamin B9) and vitamin B12 deficiency in period of orgeno-
genesis is a very important cause of myelomeningocele 
[8-11]. Studies showed that this folic acid deficiency and 
many other potential causes result in malformation of neural 
tube resulting in congenital neurological deficits [12-15]. Due 
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evaluated for defect size and site. Any source of infection and 
leakage of CSF should be ruled out before and after surgery.   
Surgery should be aimed to prevent further neurological 
deficits and efforts should be made to prevent complications 
of this congenital anomaly to improve quality of life.
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Fig. (3). Distribution of Patients on the Basis of Anatomical 
Location of Myelomeningocele.

Fig. (4). Relationship between Anatomical Location of 
Myelomeningocele and Presence of Neural Tissue.

Table 1. Comparison of Size of Base, Presence of Neural 
Tissue and Neurological Deficit.

Fig. (5). Measurement of Myelomeningocele with Scale in 
Vertical and Horizontal direction. 

DISCUSSION

All patients included in this study were operated and followed 
up in Outpatient department after discharge.   When the data 
was analyzed, it was seen that myelomeningocele is more 
common in males as compared with females. Similar results 
were also seen in other national and international studies [18].  
In our study lumbosacral spine is the most common anatomi-
cal site for myelomeningocele (63.3%) which is consistent 
with the other studies [19]. When anatomical location of 
myelomeningocele was compared with presence of neural 
tissue in myelomeningocele sac, it was noted that incidence of 
neural tissue presence increases from cervical to sacral spine 
along the vertebral canal because no neural tissue was found 
in cervical myelomeningocele and maximum neural tissue 
was found in sacral myelomeningocele. These findings are 
comparable with other studies [20-22].  In our study it was 
also noted that incidence of associated congenital anomalies 
and neurological deficit also increases from cervical to sacral 
spine  as maximum neurological deficit was noted in thora-
co-lumber and sacral myelomeningocles. Similar results were 
also noted in other studies which showed maximum presence 
of neural tissue in lumbosacral and sacral myelomeningoceles 
leading to more neurological deficits [23]. when size of base 
of defect   was compared with anatomical location along the 
vertebral canal it was noted that size of base of defect increas-
es from cervical to sacral spine, and when this size was 
compared with associated neurological deficits   it was found 
that as the size of base defect increases, chance of associated 
neurological deficits also increases, as maximum neurological 
deficits were noted in lumbosacral and sacral myelomeningo-
celes. These results are comparable with other studies which 
showed similar results [24].  In our study hydrocephalus was 
treated with ventriculopertoneal shunting in 14 (23.3%) 
patients before myelomeningocele repair and in 2(3.3%) 
patients after myelomeningocele surgery. These findings are 
comparable with another international study which showed 
that 63% of the children with hydrocephalus required shunt 
surgery prior to the definitive surgery [25].  According to our 
study most of cases (80%) of myelomeningocele can be 
closed by simple skin closure but in cases of vide base defect, 
wound closure can be done by raising S- shaped flaps. Other 
studies also showed that rotational skin flaps are more suitable 
in case of under tension skin closure.   In our study the paraly-
sis of lower limbs was noted in 10 cases (16.6%) which is less 
than 60% reported by Campbell KS and it is comparable to the 
findings of Volpe J, et al. where the partial paralysis was in 
21.72% cases [26].

CONCLUSION 

Myelomeningocele is an obvious congenital malformation 
and complications associated with it are so noticeable that the 
condition must have been known since the earliest days of 
history. Pre operative and surgical management depends on 
many factors. Before planning surgery patients should be 

to improved antenatal diagnosis and termination of pregnan-
cy, the incidence of this congenital anomaly is gradually 
falling in the developed countries. [16,17].

MATERIALS AND METHODS
 
All patients were admitted in nursery and nursing care was 
done in prone position. Injectable 3rd generation cephalospo-
rin was given as prophylactive antibiotic. Wound dressing 
was done with sofra tulle dressing. After initial resuscitation 
patients were examined for neurological deficits and any other 
associated congenital anomaly. Cranial ultrasound was done 
to check associated hydrocephalus and cortical thickness. On 
the basis of this cortical thickness we decided to place ventric-
uloperitoneal shunting before or after surgery. Fecal and 
urinary incontinence was checked on history and physical 
examination. Continues fecal soiling and loss of anal tone was 
seen in fecal incontinent patients while palpable urinary 
bladder and continues urine dribbling was noted in urinary 
incontinent patients. Size of base of myelomeningocele at 
different anatomical locations was measured in circumference 
and in horizontal directions in centimeters with help of a scale 
and was noted on prescribed proforma. 

RESULTS

A total of 60 patients with myelomeningocele meeting the 
inclusion criteria were admitted in Department of Pediatric 
Surgery King Edward Medical University / Mayo Hospital 
Lahore. 7 (11.6%) patients were in age range of 2 to 15 days, 
15 (25.0%) patients were in age range of 16 days to 1 month, 
and 26 (43.3 %) patients were in age range of 1 to 2 month and 
12 (20.0%) patients in age range of 2 to 3 months (Fig. 1).   
There were 43 (71.6%) males and 17 (28.3%) female patients 
with male to female predominance. (Fig. 2).
 
 In distribution of different anatomical locations of myelome-
ningocele along vertebral canal, there were 4 (6.6 %) cases of 
cervical myelomeningocele, 2 (3.3 %) cases with thoracic 
myelomeningocele, 5 (8.3%) cases with thoracolumber 
myelomeningocele, 38 (63.3%) cases with lumbosacral 
myelomeningocele and 11 (18.3%) cases with sacral myelo-
meningocel (Fig. 3). Average  size of base  of  defect both in 
horizontal and circumferential directions was 2.5-3.5 x 
1.5-2.5 cm in cervical myelomeningocele ,  4-5.5 x 2.5-3.8 cm 
in thoracic myelomeningocele  , 6-8.5 x 3.5-7 cm in  thoraco-
lumber myelomeningocele, 10.5-12 x 5.5-9 cm in lumbosa-
cral myelomeningocele and 13.5-15 x 7.5-8.5 cm in sacral 
myelomeningocele. In comparison of anatomical location of 
myelomeningocele with presence of neural tissue, no neural 
tissue was found in cervical and thoracic myelomeningocele, 
but neural tissue was found in 3 (60%) cases of thoracic 
lumber myelomeningocele, in 37 (97%) cases of lumbosacral 
myelomeningocele, in 11 (100%) cases of sacral myelome-
ningocele (Fig. 4). Measurement of size of base of myelome-
ningocele done both in vertical and horizontal directions and 

noted on prescribed proforma (Fig. 5). No neurological deficit 
was found in cervical, thoracic and thoraco lumber myelome-
ningocele.  Paralysis of lower limbs was found in 8 (13.3%) 
cases of lumbosacral myelomeningocele and in 2 (3.3%) 
cases of sacral myelomeningocele.  Paresis of lower limbs 
was found in 7 (11.6%) cases of lumbosacral myelomeningo-
cele and in 2 (3.3%) cases of sacral myelomeningocele.  Fecal 
incontinence was found in 12 (20%) cases of lumbosacral 
myelomeningocele and in 4 (6.6%) cases of sacral myelome-
ningocele.  Urinary incontinence was found in 12 (20%) cases 
of lumbosacral myelomeningocele and in 4 (6.6%) cases of 
sacral myelomeningocele (Table 1). In 48 (80%) cases defect 
of myelomeningocele was repaired by simple skin closure, in 
12 (20%) cases defect was closed by raising S- shaped 
rotational flap. Wound infection was noted in 4 (6.6%) cases 
while there was complete wound dehiscence in 3 (5%) cases.  
In 2 (3.3%) cases there was post operative leakage of CSF 
from wound and post operative ventriculitis was observed in 
01 (1.6%) case.  Hydrocephalus observed in 16 (26.6%) cases 
of myelomeningocele was treated with ventriculo _ peritoneal 
shunting. Telepes equinovarus (due to neurological deficit) 
noted in 4 (6.6%) cases was treated with application of plaster 
of Paris with partial improvement. High variety of imperfo-
rate anus in 1 (1.6 %) case was treated by diverting colostomy. 
Ectopia vesicae noted in 1 (1.6%) case was treated with 
definite procedure.

Fig. (1). Distribution of Patients by Age.  (n=60)

Fig. (2). Distribution of Patients by Gender.

INTRODUCTION

Myelomeningocele is the most common neural tube defect 
affecting over 300,000 births globally each year [1]. The 
incidence of myelomeningocele is 3-5 per 1000 live births [2, 
3].  A neural tube defect is an opening in the spinal cord or 

brain that occurs very early in human development [4-6]. 
Fredrick Ruysch, a Dutch Surgeon, conducted the first exten-
sive case studies on myelomeningocele in 1691 [7]. Folic acid 
(vitamin B9) and vitamin B12 deficiency in period of orgeno-
genesis is a very important cause of myelomeningocele 
[8-11]. Studies showed that this folic acid deficiency and 
many other potential causes result in malformation of neural 
tube resulting in congenital neurological deficits [12-15]. Due 
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evaluated for defect size and site. Any source of infection and 
leakage of CSF should be ruled out before and after surgery.   
Surgery should be aimed to prevent further neurological 
deficits and efforts should be made to prevent complications 
of this congenital anomaly to improve quality of life.
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Fig. (3). Distribution of Patients on the Basis of Anatomical 
Location of Myelomeningocele.

Fig. (4). Relationship between Anatomical Location of 
Myelomeningocele and Presence of Neural Tissue.

Table 1. Comparison of Size of Base, Presence of Neural 
Tissue and Neurological Deficit.

Fig. (5). Measurement of Myelomeningocele with Scale in 
Vertical and Horizontal direction. 

DISCUSSION

All patients included in this study were operated and followed 
up in Outpatient department after discharge.   When the data 
was analyzed, it was seen that myelomeningocele is more 
common in males as compared with females. Similar results 
were also seen in other national and international studies [18].  
In our study lumbosacral spine is the most common anatomi-
cal site for myelomeningocele (63.3%) which is consistent 
with the other studies [19]. When anatomical location of 
myelomeningocele was compared with presence of neural 
tissue in myelomeningocele sac, it was noted that incidence of 
neural tissue presence increases from cervical to sacral spine 
along the vertebral canal because no neural tissue was found 
in cervical myelomeningocele and maximum neural tissue 
was found in sacral myelomeningocele. These findings are 
comparable with other studies [20-22].  In our study it was 
also noted that incidence of associated congenital anomalies 
and neurological deficit also increases from cervical to sacral 
spine  as maximum neurological deficit was noted in thora-
co-lumber and sacral myelomeningocles. Similar results were 
also noted in other studies which showed maximum presence 
of neural tissue in lumbosacral and sacral myelomeningoceles 
leading to more neurological deficits [23]. when size of base 
of defect   was compared with anatomical location along the 
vertebral canal it was noted that size of base of defect increas-
es from cervical to sacral spine, and when this size was 
compared with associated neurological deficits   it was found 
that as the size of base defect increases, chance of associated 
neurological deficits also increases, as maximum neurological 
deficits were noted in lumbosacral and sacral myelomeningo-
celes. These results are comparable with other studies which 
showed similar results [24].  In our study hydrocephalus was 
treated with ventriculopertoneal shunting in 14 (23.3%) 
patients before myelomeningocele repair and in 2(3.3%) 
patients after myelomeningocele surgery. These findings are 
comparable with another international study which showed 
that 63% of the children with hydrocephalus required shunt 
surgery prior to the definitive surgery [25].  According to our 
study most of cases (80%) of myelomeningocele can be 
closed by simple skin closure but in cases of vide base defect, 
wound closure can be done by raising S- shaped flaps. Other 
studies also showed that rotational skin flaps are more suitable 
in case of under tension skin closure.   In our study the paraly-
sis of lower limbs was noted in 10 cases (16.6%) which is less 
than 60% reported by Campbell KS and it is comparable to the 
findings of Volpe J, et al. where the partial paralysis was in 
21.72% cases [26].

CONCLUSION 

Myelomeningocele is an obvious congenital malformation 
and complications associated with it are so noticeable that the 
condition must have been known since the earliest days of 
history. Pre operative and surgical management depends on 
many factors. Before planning surgery patients should be 

to improved antenatal diagnosis and termination of pregnan-
cy, the incidence of this congenital anomaly is gradually 
falling in the developed countries. [16,17].

MATERIALS AND METHODS
 
All patients were admitted in nursery and nursing care was 
done in prone position. Injectable 3rd generation cephalospo-
rin was given as prophylactive antibiotic. Wound dressing 
was done with sofra tulle dressing. After initial resuscitation 
patients were examined for neurological deficits and any other 
associated congenital anomaly. Cranial ultrasound was done 
to check associated hydrocephalus and cortical thickness. On 
the basis of this cortical thickness we decided to place ventric-
uloperitoneal shunting before or after surgery. Fecal and 
urinary incontinence was checked on history and physical 
examination. Continues fecal soiling and loss of anal tone was 
seen in fecal incontinent patients while palpable urinary 
bladder and continues urine dribbling was noted in urinary 
incontinent patients. Size of base of myelomeningocele at 
different anatomical locations was measured in circumference 
and in horizontal directions in centimeters with help of a scale 
and was noted on prescribed proforma. 

RESULTS

A total of 60 patients with myelomeningocele meeting the 
inclusion criteria were admitted in Department of Pediatric 
Surgery King Edward Medical University / Mayo Hospital 
Lahore. 7 (11.6%) patients were in age range of 2 to 15 days, 
15 (25.0%) patients were in age range of 16 days to 1 month, 
and 26 (43.3 %) patients were in age range of 1 to 2 month and 
12 (20.0%) patients in age range of 2 to 3 months (Fig. 1).   
There were 43 (71.6%) males and 17 (28.3%) female patients 
with male to female predominance. (Fig. 2).
 
 In distribution of different anatomical locations of myelome-
ningocele along vertebral canal, there were 4 (6.6 %) cases of 
cervical myelomeningocele, 2 (3.3 %) cases with thoracic 
myelomeningocele, 5 (8.3%) cases with thoracolumber 
myelomeningocele, 38 (63.3%) cases with lumbosacral 
myelomeningocele and 11 (18.3%) cases with sacral myelo-
meningocel (Fig. 3). Average  size of base  of  defect both in 
horizontal and circumferential directions was 2.5-3.5 x 
1.5-2.5 cm in cervical myelomeningocele ,  4-5.5 x 2.5-3.8 cm 
in thoracic myelomeningocele  , 6-8.5 x 3.5-7 cm in  thoraco-
lumber myelomeningocele, 10.5-12 x 5.5-9 cm in lumbosa-
cral myelomeningocele and 13.5-15 x 7.5-8.5 cm in sacral 
myelomeningocele. In comparison of anatomical location of 
myelomeningocele with presence of neural tissue, no neural 
tissue was found in cervical and thoracic myelomeningocele, 
but neural tissue was found in 3 (60%) cases of thoracic 
lumber myelomeningocele, in 37 (97%) cases of lumbosacral 
myelomeningocele, in 11 (100%) cases of sacral myelome-
ningocele (Fig. 4). Measurement of size of base of myelome-
ningocele done both in vertical and horizontal directions and 

noted on prescribed proforma (Fig. 5). No neurological deficit 
was found in cervical, thoracic and thoraco lumber myelome-
ningocele.  Paralysis of lower limbs was found in 8 (13.3%) 
cases of lumbosacral myelomeningocele and in 2 (3.3%) 
cases of sacral myelomeningocele.  Paresis of lower limbs 
was found in 7 (11.6%) cases of lumbosacral myelomeningo-
cele and in 2 (3.3%) cases of sacral myelomeningocele.  Fecal 
incontinence was found in 12 (20%) cases of lumbosacral 
myelomeningocele and in 4 (6.6%) cases of sacral myelome-
ningocele.  Urinary incontinence was found in 12 (20%) cases 
of lumbosacral myelomeningocele and in 4 (6.6%) cases of 
sacral myelomeningocele (Table 1). In 48 (80%) cases defect 
of myelomeningocele was repaired by simple skin closure, in 
12 (20%) cases defect was closed by raising S- shaped 
rotational flap. Wound infection was noted in 4 (6.6%) cases 
while there was complete wound dehiscence in 3 (5%) cases.  
In 2 (3.3%) cases there was post operative leakage of CSF 
from wound and post operative ventriculitis was observed in 
01 (1.6%) case.  Hydrocephalus observed in 16 (26.6%) cases 
of myelomeningocele was treated with ventriculo _ peritoneal 
shunting. Telepes equinovarus (due to neurological deficit) 
noted in 4 (6.6%) cases was treated with application of plaster 
of Paris with partial improvement. High variety of imperfo-
rate anus in 1 (1.6 %) case was treated by diverting colostomy. 
Ectopia vesicae noted in 1 (1.6%) case was treated with 
definite procedure.

Fig. (1). Distribution of Patients by Age.  (n=60)

Fig. (2). Distribution of Patients by Gender.

INTRODUCTION

Myelomeningocele is the most common neural tube defect 
affecting over 300,000 births globally each year [1]. The 
incidence of myelomeningocele is 3-5 per 1000 live births [2, 
3].  A neural tube defect is an opening in the spinal cord or 

brain that occurs very early in human development [4-6]. 
Fredrick Ruysch, a Dutch Surgeon, conducted the first exten-
sive case studies on myelomeningocele in 1691 [7]. Folic acid 
(vitamin B9) and vitamin B12 deficiency in period of orgeno-
genesis is a very important cause of myelomeningocele 
[8-11]. Studies showed that this folic acid deficiency and 
many other potential causes result in malformation of neural 
tube resulting in congenital neurological deficits [12-15]. Due 
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evaluated for defect size and site. Any source of infection and 
leakage of CSF should be ruled out before and after surgery.   
Surgery should be aimed to prevent further neurological 
deficits and efforts should be made to prevent complications 
of this congenital anomaly to improve quality of life.
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Fig. (3). Distribution of Patients on the Basis of Anatomical 
Location of Myelomeningocele.

Fig. (4). Relationship between Anatomical Location of 
Myelomeningocele and Presence of Neural Tissue.

Table 1. Comparison of Size of Base, Presence of Neural 
Tissue and Neurological Deficit.

Fig. (5). Measurement of Myelomeningocele with Scale in 
Vertical and Horizontal direction. 

DISCUSSION

All patients included in this study were operated and followed 
up in Outpatient department after discharge.   When the data 
was analyzed, it was seen that myelomeningocele is more 
common in males as compared with females. Similar results 
were also seen in other national and international studies [18].  
In our study lumbosacral spine is the most common anatomi-
cal site for myelomeningocele (63.3%) which is consistent 
with the other studies [19]. When anatomical location of 
myelomeningocele was compared with presence of neural 
tissue in myelomeningocele sac, it was noted that incidence of 
neural tissue presence increases from cervical to sacral spine 
along the vertebral canal because no neural tissue was found 
in cervical myelomeningocele and maximum neural tissue 
was found in sacral myelomeningocele. These findings are 
comparable with other studies [20-22].  In our study it was 
also noted that incidence of associated congenital anomalies 
and neurological deficit also increases from cervical to sacral 
spine  as maximum neurological deficit was noted in thora-
co-lumber and sacral myelomeningocles. Similar results were 
also noted in other studies which showed maximum presence 
of neural tissue in lumbosacral and sacral myelomeningoceles 
leading to more neurological deficits [23]. when size of base 
of defect   was compared with anatomical location along the 
vertebral canal it was noted that size of base of defect increas-
es from cervical to sacral spine, and when this size was 
compared with associated neurological deficits   it was found 
that as the size of base defect increases, chance of associated 
neurological deficits also increases, as maximum neurological 
deficits were noted in lumbosacral and sacral myelomeningo-
celes. These results are comparable with other studies which 
showed similar results [24].  In our study hydrocephalus was 
treated with ventriculopertoneal shunting in 14 (23.3%) 
patients before myelomeningocele repair and in 2(3.3%) 
patients after myelomeningocele surgery. These findings are 
comparable with another international study which showed 
that 63% of the children with hydrocephalus required shunt 
surgery prior to the definitive surgery [25].  According to our 
study most of cases (80%) of myelomeningocele can be 
closed by simple skin closure but in cases of vide base defect, 
wound closure can be done by raising S- shaped flaps. Other 
studies also showed that rotational skin flaps are more suitable 
in case of under tension skin closure.   In our study the paraly-
sis of lower limbs was noted in 10 cases (16.6%) which is less 
than 60% reported by Campbell KS and it is comparable to the 
findings of Volpe J, et al. where the partial paralysis was in 
21.72% cases [26].

CONCLUSION 

Myelomeningocele is an obvious congenital malformation 
and complications associated with it are so noticeable that the 
condition must have been known since the earliest days of 
history. Pre operative and surgical management depends on 
many factors. Before planning surgery patients should be 

to improved antenatal diagnosis and termination of pregnan-
cy, the incidence of this congenital anomaly is gradually 
falling in the developed countries. [16,17].

MATERIALS AND METHODS
 
All patients were admitted in nursery and nursing care was 
done in prone position. Injectable 3rd generation cephalospo-
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was done with sofra tulle dressing. After initial resuscitation 
patients were examined for neurological deficits and any other 
associated congenital anomaly. Cranial ultrasound was done 
to check associated hydrocephalus and cortical thickness. On 
the basis of this cortical thickness we decided to place ventric-
uloperitoneal shunting before or after surgery. Fecal and 
urinary incontinence was checked on history and physical 
examination. Continues fecal soiling and loss of anal tone was 
seen in fecal incontinent patients while palpable urinary 
bladder and continues urine dribbling was noted in urinary 
incontinent patients. Size of base of myelomeningocele at 
different anatomical locations was measured in circumference 
and in horizontal directions in centimeters with help of a scale 
and was noted on prescribed proforma. 

RESULTS

A total of 60 patients with myelomeningocele meeting the 
inclusion criteria were admitted in Department of Pediatric 
Surgery King Edward Medical University / Mayo Hospital 
Lahore. 7 (11.6%) patients were in age range of 2 to 15 days, 
15 (25.0%) patients were in age range of 16 days to 1 month, 
and 26 (43.3 %) patients were in age range of 1 to 2 month and 
12 (20.0%) patients in age range of 2 to 3 months (Fig. 1).   
There were 43 (71.6%) males and 17 (28.3%) female patients 
with male to female predominance. (Fig. 2).
 
 In distribution of different anatomical locations of myelome-
ningocele along vertebral canal, there were 4 (6.6 %) cases of 
cervical myelomeningocele, 2 (3.3 %) cases with thoracic 
myelomeningocele, 5 (8.3%) cases with thoracolumber 
myelomeningocele, 38 (63.3%) cases with lumbosacral 
myelomeningocele and 11 (18.3%) cases with sacral myelo-
meningocel (Fig. 3). Average  size of base  of  defect both in 
horizontal and circumferential directions was 2.5-3.5 x 
1.5-2.5 cm in cervical myelomeningocele ,  4-5.5 x 2.5-3.8 cm 
in thoracic myelomeningocele  , 6-8.5 x 3.5-7 cm in  thoraco-
lumber myelomeningocele, 10.5-12 x 5.5-9 cm in lumbosa-
cral myelomeningocele and 13.5-15 x 7.5-8.5 cm in sacral 
myelomeningocele. In comparison of anatomical location of 
myelomeningocele with presence of neural tissue, no neural 
tissue was found in cervical and thoracic myelomeningocele, 
but neural tissue was found in 3 (60%) cases of thoracic 
lumber myelomeningocele, in 37 (97%) cases of lumbosacral 
myelomeningocele, in 11 (100%) cases of sacral myelome-
ningocele (Fig. 4). Measurement of size of base of myelome-
ningocele done both in vertical and horizontal directions and 

noted on prescribed proforma (Fig. 5). No neurological deficit 
was found in cervical, thoracic and thoraco lumber myelome-
ningocele.  Paralysis of lower limbs was found in 8 (13.3%) 
cases of lumbosacral myelomeningocele and in 2 (3.3%) 
cases of sacral myelomeningocele.  Paresis of lower limbs 
was found in 7 (11.6%) cases of lumbosacral myelomeningo-
cele and in 2 (3.3%) cases of sacral myelomeningocele.  Fecal 
incontinence was found in 12 (20%) cases of lumbosacral 
myelomeningocele and in 4 (6.6%) cases of sacral myelome-
ningocele.  Urinary incontinence was found in 12 (20%) cases 
of lumbosacral myelomeningocele and in 4 (6.6%) cases of 
sacral myelomeningocele (Table 1). In 48 (80%) cases defect 
of myelomeningocele was repaired by simple skin closure, in 
12 (20%) cases defect was closed by raising S- shaped 
rotational flap. Wound infection was noted in 4 (6.6%) cases 
while there was complete wound dehiscence in 3 (5%) cases.  
In 2 (3.3%) cases there was post operative leakage of CSF 
from wound and post operative ventriculitis was observed in 
01 (1.6%) case.  Hydrocephalus observed in 16 (26.6%) cases 
of myelomeningocele was treated with ventriculo _ peritoneal 
shunting. Telepes equinovarus (due to neurological deficit) 
noted in 4 (6.6%) cases was treated with application of plaster 
of Paris with partial improvement. High variety of imperfo-
rate anus in 1 (1.6 %) case was treated by diverting colostomy. 
Ectopia vesicae noted in 1 (1.6%) case was treated with 
definite procedure.

Fig. (1). Distribution of Patients by Age.  (n=60)

Fig. (2). Distribution of Patients by Gender.

INTRODUCTION

Myelomeningocele is the most common neural tube defect 
affecting over 300,000 births globally each year [1]. The 
incidence of myelomeningocele is 3-5 per 1000 live births [2, 
3].  A neural tube defect is an opening in the spinal cord or 

brain that occurs very early in human development [4-6]. 
Fredrick Ruysch, a Dutch Surgeon, conducted the first exten-
sive case studies on myelomeningocele in 1691 [7]. Folic acid 
(vitamin B9) and vitamin B12 deficiency in period of orgeno-
genesis is a very important cause of myelomeningocele 
[8-11]. Studies showed that this folic acid deficiency and 
many other potential causes result in malformation of neural 
tube resulting in congenital neurological deficits [12-15]. Due 
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evaluated for defect size and site. Any source of infection and 
leakage of CSF should be ruled out before and after surgery.   
Surgery should be aimed to prevent further neurological 
deficits and efforts should be made to prevent complications 
of this congenital anomaly to improve quality of life.
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