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ABSTRACT:
Objective: To determine the frequency distribution of myelomeningocele cyst location among pediatric patients at a tertiary
care hospital of Karachi.
Study Design and  Setting: This cross sectional study was conducted in outpatient department of neurosurgery ward of
JPMC.
Methodology: All fifty male and female babies having myelomeningocele, newly born to more than 12 months of age,
who presented in outpatient department of neurosurgery ward of JPMC during the period of six months were included in
the study. Verbal informed consent of the parents was taken and babies were examined for the location, size and associated
complains of myelomeningocele.
Results: The patients presented mainly in the age group of newly born to 3months. Majority of them were males. Atonic
bladder and bowel along with paralysis of lower limbs were uniformly found associated features. Among male patients
distribution of myelomeningocele was 3% each in cervical and thoracic while 96% in lumbar region whereas female patients
had 6% cervical and 84% lumbar cysts with no cyst in the thoracic region. The average size of MMC cyst in lumbar region
was 4.0×4.2 cm.
Conclusion: Cyst of myelomeningocele was found to be more in male children up to 3months of age with location in the
lumbar region. The average size of cyst was 4.0×4.2 cm and accounted for atonic bladder and bowel along with paralysis
of lower limbs.
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tube occurs after 28 days of fertilization. Neural tube defects
(NTD) occur due to inappropriate closure of neural tube.5

NTDs are usually referred to as “Spina Bifida” a defect in
the vertebral arches, may be covered by skin, meninges or
underlying neural tissue. Myelomeningocele (MMC)  is the
most commonly occurring form of spina bifida in which
meninges and cerebrospinal fluid along with neural elements
buldge out through the sac.6 Many factors are involved in
the etiology of disease, of them, folic acid deficiency has
been found to be the common cause.7 Various authors have
published different frequency figures regarding abnormalities
of central nervous system varying from 1.3% in Pakistan8,9

to 8.8% in Tanzania.10 Worldwide prevalence of NTDs varies
from 0.5-10 per 1000 live births.11 The prevalence of the
disease has greatly been reduced worldwide by
periconceptional use of folic acid.12 The cyst of myelomenin-
gocele could be present on any part of vertebral column.
Since much literature is not available on the current topic
at local level therefore present study was designed to
determine the frequency distribution of myelomeningocele
cyst location among pediatric patients.
METHODOLOGY:
This cross-sectional study was a part of “Molecular variations
of Myelomeningocele in relation to VANGL1 gene”. After
approval of IRB letter# IRB-556/DUHS/Approval/2015/130
of Dow University of Health Sciences, male and female
children with ages from newborn to more than 12 months
having MMC were enrolled from Neurosurgery O.P.D. of
Jinnah Postgraduate Medical Center (JPMC) Karachi. This

INTRODUCTION:
The leading cause of infant mortality is due to congenital
anomalies.1 A group of birth defects characterized by failure
of fusion of midline structure is referred to as Spinal
Dysraphism.2 These anomalies are usually referred to as
Neural Tube Defects (NTDs). It is the most frequent
abnormality and a vital issue of well being in children.3 It
occurs due to inappropriate neural tube closure. Neurulation
is an embryonic process in which a notochord forms a broad,
uniform neural plate. The neural plate in turns, wrap inside
to form a neural tube. It is this neural tube which is the
precedent to the central nervous system, later on forming
brain and spinal cord.4 The growth and closure of neural
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study was conducted for a period of six months. All fifty cases
who presented with rare problem of myelomeningocele were
included in the study after verbal informed consent of the
parents during the specified period.
Children were subjected to physical (local) examination of the
cyst regarding location, size and associated complains of
myelomeningocele.
RESULTS:
The number of patients between ages 0-3, >3-6, >6-9, >9-12
and >12 months were 20, 15, 7, 5 and 3 respectively. The
frequency of male patients was 31 and that of female patients
was 19 (Table 1). The cyst of MMC was mostly located at
lumbar region (92%) with mean size 4.0×4.2 cm followed by
cervical cysts (6%) having mean size 2.6×3.6cm and thoracic
region (2%) having mean size 4×4cm (Table 2). The uniformly
associated features found in all patients with MMC were atonic
bladder, bowel and lower limb paralysis. The age wise
distribution of patients having myelomeningocele at lumbar
region is, 20 patients newly born -3months, 14 patients  >3-
6 months, 7 patients >6-9 months, 6 patients > 9-12 months
and 3 patients were >12months of age. The gender wise
distribution of patients of myelomeningocele was 3% male
patients each had cervical and thoracic cysts while 96% had
lumbar myelomeningocele whereas regarding female patients
6% had cervical, 84% lumbar and no cyst in thoracic region
(Table 3).

DISCUSSION:
Neural tube defects (NTDs) comprises of fatal anomalies
leading to lifelong disabilities and death of babies.
Myelomeningocele has been reported as the most diagnosed
cases and is related with the greatest degree of impairment
among NTDs.13 Myelomeningocele (MMC) is an inborn
error of central nervous system (CNS) which occurs due to
inappropriate closure of spinal column and the neural
elements buldge out in the form of pouch through the bone
and skin. Worldwide prevalence of neural tube defects is 1-
10 per 1000 live births.14

The most common age group at which the babies presented
in our study was newly born to 3months.  Majority (46) of
the patients had cyst on the lumbar region followed by
cervical and thoracic regions. Results are in consistent with
study conducted in 2016, Ullah W suggested lumbar region
as the most common site followed by sacral, thoracic and
cervical regions.15  Other authors have also documented the
same.16-19 In contrary to this, Asindi found thoraco lumbar
being the commonest site.20

 Patients suffering from MMC usually have sensory and
motor neurological defects underneath the lesion. It may
lead to weakness of lower limbs or paralysis that hinders or
restrain from walking and the chances of pressure sores
increases due to lack of sensation.21 The issues of bowel and
bladder incontinence are frequent because the desire for
defecation is although vanished but the recto anal inhibitory
reflex is sustained.22 Due to paralysis of external anal
sphincter, fecal soiling is inescapable when internal anal
sphincter relaxes.23 This is coinciding with our study results
as all fifty patients had complains of atonic bladder and
bowel along with paralysis  of lower limbs.
The associated features were atonic bladder, bowel and
lower limb paralysis present in all patients irrespective of
cyst at different sites in our study. Schletker has supported
the view of such patients suffering from neurogenic bladder
and bowel.24 This dysfunction occurs virtually in all children
having MMC irrespective of the site of location of the cyst.
In case of bladder dysfunction there is failure of urine storage
or failure to empty the urine. This in turn may be related to
bladder itself or with the external sphincter of bladder or
with both. Consequently there is increase risk of urinary
tract infection following failure to empty the bladder properly
and adequately. This sequelae culminates overtime into
urinary reflux, hydronephrosis , renal damage and ultimately
renal failure. Similar findings are reported by other
researchers.25,26 The findings of neurogenic bladder and
bowel are consistent with our study results. We have found
that the most common age period of patient presentation in
the tertiary care hospital with lumbar myelomeningocele
was newly born to 3 months. The same is the finding of
Chand MB.16 This could be justified by the statement that
MMC is a congenital anomaly so patients usually present
in the hospital settings with such little age.
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Table 1: Age and Gender wise Distribution of Study Patients
N=50

Parameter
Age in months
Newly born-3

>3-6
>6-9
>9-12
>12

Gender
Male

Female

S.No. Frequency

20
15
7
5
3

31
19

%

40
28
14
12
6

62
38

1

2

Table 2: Location, Size & Associated features of Myelomeningocele
N=50

Location

Cervical

Thoracic

Lumbar

Frequency

3

1

46

%

6

2

92

Mean Size(cm)

2.6×3.6

4×4

4.0×4.2

Associated features
Atonic bladder, bowel
& lower limb paralysis
Atonic bladder, bowel
& lower limb paralysis
Atonic bladder, bowel
& lower limb paralysis

Gender
Male
Female

Cervical
1(3.2%)
2(6.4%)

Thoracic
1(3.2%)

0

Lumbar
30(96%)
16(84%)

Table 3: Gender wise distribution of myelomeningocele
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Majority were males (31%) in this study. Hidrosefalis27 and
Ghani28 supported the view of males being more commonly
affected by myelomeningocele than females. Whereas Nnadi
DC29 and Sachdeva S30 have documented that females were
more commonly affected than males with neural tube defects
in their studies. Pre-pregnancy counseling and administration
of folic acid throughout pregnancy, awareness regarding
neural tube defects and myelomeningocele in the community
through print and electronic media are small steps that can
play a major role in combating this problem. Early and
timely referrals of such babies to specialized units can also
improve the quality of life of these patients. Large
multicenteric studies on this subject are open avenues for
future research in our country.
CONCLUSION:
Frequency distribution of cyst of myelomeningocele is found
to be more in male children in the age group of newly born
to 3months with location in the lumbar region. The average
size of cyst was 4.0×4.2 cm and accounted for atonic bladder
and bowel along with lower limb paralysis.
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