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Abstract

Objective: To determine the effect of the size of the sac on neurological state in patients of

Myelomeningocele.

Material and Methods: 50 diagnosed cases of myelomeningocele were collected from Jinnah
Post-graduate Medical Center from January 2104 till December 2017. The age of the patient
ranges from 0-10 years. Patients were included regardless of sex, socio-economic and ethnic

back-ground. Patients were examined for the size of the sac through MRI scans.

Results: The study shows that as the sac size increases, the disease got worsen. Whereas the

complications would be lessen with decrease size of the sac.

Conclusion: Myelo-meningocele is the most frequent neural tube defect which occurs due to

improper closure of neural tube. The dimension of cyst has greater influence on the neurologi-

cal state of patients.
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Introduction:

The prime source of mortality of newborn is the
inborn abnormality of central nervous system.
The most frequent disorder of the nervous sys-
tem is myelomeningocele (MMC). It is charac-
terized by protrusion of meninges and cerebro-
spinal fluid alongwith neural elements through a
sac.' The principal causative agent of the disease
has not been known but it is an established fact
that MMC is caused by multiple factors includ-
ing both environmental as well as genetic. The
disease can only be restricted by continuous
intake of folic acid before pregnancy.” The cyst
of MMC can be evident on any part of the spi-
nal column but the most consistent location is
lumbo-sacral region.> The patients having such
type of illness have long lasting disorder such
as lack of mobility of lower limbs and improper
functioning of bowel and bladder.* It involves a-
tonic bladder and bowel and partial or complete
paresis of lower limbs. The individuals usually
depend upon crutches, wheel-chairs or braces
for movement. The magnitude of the sac con-

taining neural elements reveals the worsening of
the disease.’

In this study we want to share our experience
that the diameter of the sac of MMC has great
impact on the neurological state of the patients.

Material and Methods:

A total number of 50 known cases of myelome-
ningocele (MMC) were included in the study.
The study was conducted in Dow Diagnostic
and Research Laboratory (D.D.R.L.). The study
design is cross sectional. The severity of the
disease is evident by the fact that majority of
patients were neonates i.e. less than one year of
age. The attendant of patients was informed by
the study and the consent form was signed by
them. The size of the cyst is different in every
individual. The scale present on the MRI film is

taken as standard.

Two anatomical parameters were undertaken.
o Anterio-posterior diameter of cyst = @’
« Craniocaudal diameter of cyst = ‘b’
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Figure. 1: This is the picture of MRI showing (a) anterio-
posterior and (b) craniocaudal diameters in saggital section
imaging.
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=

Geraph. 1: Graph showing the correlation between aerb. (a)
cyst and the vertebrae diameter (b) length of the cyst.
Results were statistically analyzed by Fisher Ex-
act test and One way Anova (ANOVA) using
SPSS version21.

Results:

To measure different diameters of cyst of myelo-
meningocele, 2 variables i.e, “a” and “b” were
selected. The transverse line taken between cyst
and the vertebrae is shown as (a). The vertical
line from one point of cyst to the other is shown
as (b).

The graphical representation shows that @’
and ‘b’ are positively correlated (Graph 1).
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MeantSD of size was 17.1249.75 with C.I
(14.34-19.89) cm as shown in table 1. Out of
50 myelo-meningocele patients, 39(78%) have
sac size less than 5x5cm. These patients have a-
tonic bladder and decrease bowel movements.
Whereas 11(22%) patients have sac size greater
than SxScm. These patients in addition to a-ton-
ic bladder and bowel also show lower limb pa-
ralysis (table 2). The data analysis by Fisher Ex-
act test revealed significant differences (p<0.05)
between size of cyst of patients with respect to
neurological deficit (table 3). The data analysis
by One way Anova (ANOVA) revealed in-sig-
nificant differences (F=1.126, p>0.33) among
size of myelo-meningocele cyst with respect to
location (table 4).

Discussion:

Neural tube defects (NTD) are the most fre-
quent type among all birth anomalies.® Myelo-
meningocele (insufficient closure beneath the
zone of cranium) is the significant disorder of
NTD. Apart from deficiency of folic acid” there
are various other factors which play a signifi-
cant role in the causation of disease. It includes
raised maternal body temperature,® usage of
anti-seizure drugs’ like carbamazepine'® and
valproic acid."" In addition to it, elevated blood
glucose levels'”> and over-weight"® mothers are
more prone to have the disease. There are a va-
riety of genes which have been involved in the
disorder.'* Experimental analysis reveals about
250 genes to be associated with NTD." Glob-
ally the frequency of NTD is 18.6 cases/1,000
live births.” In United States the occurrence
of Spina bifida is 3.5/10,000 live births."” The
incidence of MMC in Poland is 6/10,000 live
births."® In Iran the frequency of Spina bifida is
11/10,000 live births."” The occurrence of NTD
in India ranges from 0.5-11/1,000 live births.*
The incident of Spin bifida in Pakistan is 3-5 per
1,000 live births and the prevalence of MMC
among different types of Spina Bifida is 95%
and that of meningocele is 5%.>' On clinical ex-
amination, a cyst is evident on any part of the
vertebral column. The deformity in spinal cord
would lead to impairment of leg, bladder and
bowel function.?” Patients present with various
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Table-1: Descriptive statistics of size of Myelomeningocele(in cm)

Descriptive Statistic Std. Error
Mean 17.1200 1.37933
95% Confidence Interval for ~ Lower Bound 14.3481
Mean Upper Bound  19.8919
5% Trimmed Mean 16.6111
Median 16.0000
Size Variance 95.128
Std. Deviation 9.75337
Minimum 4.00
Maximum 45.00
Range 41.00
Interquartile Range 16.00
Skewness .642 337
Kurtosis -.089 .662

Table-2: Frequency of Neurological Deficit(lower limb Paralysis)

Frequency Percent Valid Percent Cumulative Percent

No 39 78.0 78.0 78.0
Valid Yes 11 22.0 22.0 100.0
Total S0 100.0 100.0

Table-3: Stratification of Size of cyst with respect to Neurological Deficit

Neurological Deficit Total P-Value
Yes No
Size (incm) 4-25 4 38 42 0.001
>25 7 1 8
Table-4: Stratification of size with respect to location
N Mean Std. Deviation
Cervical 3 9.0000 3.00000
Lumbar 46 17.6739 9.92204
Thoraco-lumbar 1 16.0000
Total S0 17.1200 9.75337
Table-4: Stratification of size with respect to location
Mean
Sum of Squares Df Square F Sig.
Between Groups 213.171 2 106.586 1.126 333
Within Groups ~ 4448.109 47 94.641
Total 4661.280 49
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complications like lower limb weakness and loss
of bladder control. Patients may have other asso-
ciated symptoms like orthopedic deformities,*

hydro-cephalus,* Chiari II malformation.**

We have found that the dimension of the sac has
a great impact on the neurological state of the
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patients. Although the sac size has been shown
to be a significant prognostic factor but un-for-
tunately this area has been remain neglected. It
has been observed that greater sac contains a
large amount of neural elements which would
ultimately worsen up the state. Whereas, if the
diameter of the sac is small, ir-respective of the
age of the patient, fewer amounts of neurologi-
cal elements would be protruded leading to de-
crease neurological disabilities. The patient has
to stay for a shorter period in hospital which in
turn lessens the risk of infection. While review-
ing literature, it was found that Eseoglu etal in
2017 supported the view considering sac size as
the most important factor.’ In 2012 Musluman
et al also favored the significance of sac size.”
Wilson RD et al in 2007 acknowledged the as-
sociation of the neurological deficits with the di-
mension of the sac.?® In our study we also come
across the fact that the size of the sac has no re-
lation with the location of the cyst. The cyst of
myelo-meningocele could be present anywhere

throughout the spine irrespective of its diameter.

Conclusion:

Myelo-meningocele is a life threatening state. It
can be prevented by folic acid fortification pre-
natally. The size of the sac and the health care
provided to these patients will help to improve
the neurological state.
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