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Abstract:

Introduction: Meningocele is a common congenital open neural tube defect that causes cystic dilation of the
leptomeninges, resulting in cerebrospinal fluid without neural tissue and an immediate neurological impairment.
Meningocele is a developmental aberration that occurs in the dura and non-fusion arches of the vertebrae during
embryogenesis, usually around the fourth week of gestation, with a protruding meningeal sac covered by a single
layer of skin. Meningocele occurs in approximately 1.0 to 2.0 per 1,000 live births. This study focusses on the
importance of embryology in evaluation, diagnosis, and management.

Material & Methods: A series of prenatal cases were screened from 2023 to 2024, with 20 cases analysed using
TIFFA images. In one of these cases, a meningocele was discovered, which appeared as a cystic bulge on the
lower back in the lumbar region. The diagnosis led to a medical termination of pregnancy (MTP) at 20 weeks,
and the aborted foetus was later taken for further examination at the Department of Anatomy, Government
Medical College Siddipet, Telangana.

Results: A lumbar meningocele typically manifests as a lemon-shaped round mass on the lower back. Cystic
oedema is caused by the meninges (protective coverings of the spinal cord) and cerebrospinal fluid (CSF)
emerging through a vertebral defect. The cyst's shape and location (in the lumbar area) match the characteristics
of a meningocele. . CT Brain - No Neurological Deficit: Despite a structural abnormalities in the lumbar spine,
the brain and central nervous system appear to operate normally. This is a favourable sign since it shows that there
was no significant hydrocephalus or other serious spina bifida issues, which can sometimes impair brain
development.

Discussion: Neural tube defects (NTD’S) are the consequences of failure to close anterior and posterior neuropore
during neurulation process around 3rd or 4th week of intra uterine life due to some genetic and environmental
factors. NTD’S often associated with risk factors like maternal diabetes, maternal febrile illness, inadequate folic
acid intake, maternal use of antiepileptic medications like valproic acid and carbamazepine and family history of
NTD’s. The index case during dissection had a dysraphic L2 to L4 lumbar vertebrae with an intact spinal cord
within the vertebral canal and abdomen showed normal abdominal situs. Meningocele are often diagnosed
following ultrasonography during pregnancy

Conclusion: Lumbar meningocele is a congenital deformity caused by the unfused vertebral arches of the L2 to
L4 vertebrae that arises during the third to fourth week of intrauterine life.
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Introduction

Meningocele is one of the common congenital open
Neural tube defects characterized by cystic
dilatation of leptomeninges containing
cerebrospinal fluid without any neural tissue and
acute neurological deficit. Meningocele is a

study highlights the role of embryology in
evaluation, diagnosis and management[2].

Materials & Methods

A series of antenatal cases screened from year 2023

developmental anomaly occurring in the dura and
the non-fusion arches of the vertebrae during
embryogenesis[1], typically around 4" week of
gestation with protruded meningeal sac covered with
only layer of skin. The incidence of meningocele is
ranging from 1.0 to 2.0 per 1,000 live births. This
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to 2024, where 20 cases were evaluated via TIFFA
scans. In one of these cases, a meningocele was
detected, presenting as a cystic swelling over the
lower back in the lumbar region. As a result of the
diagnosis, a medical termination of pregnancy
(MTP) was performed at 20 weeks, and the aborted
fetus was subsequently collected for further study at
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the Department of Anatomy, Government Medical
College Siddipet, Telangana.

Results

1. Lemon-Shaped Round Mass on the Lower
Back (Lumbar Region): This is a typical
appearance of a lumbar meningocele. The
cystic swelling is formed by the meninges
(protective coverings of the spinal cord) and
cerebrospinal fluid (CSF) protruding through
a defect in the vertebrae. The shape and location
of the cyst (in the lumbar region) align with the
characteristic features of meningocele.

2. CT Brain - No Associated Neurological
Deficit:
This suggests that although there is a structural
anomaly at the level of the lumbar spine, the
brain and central nervous system scem
unaffected in terms of function. This is a good
sign, as it indicates that there was no significant
hydrocephalus or other severe complications
of spina bifida, which can sometimes affect
brain development.

3. X-ray Spine - Posterior Tented Bulge of the
Lumbar Spinal Cord at L2-L4:
This confirms the tenting of the spinal cord
caused by the meningocele, where the spinal
cord is pulled or displaced due to the cystic
bulge. The presence of the bulge is consistent
with meningocele, which can sometimes put
pressure on the surrounding structures.

4. Round, Fluctuant Cyst with Wide Sessile Base

Covered by Skin:
The cyst's appearance — round, fluctuant, and
with a wide sessile base — is typical of a

meningocele. The fact that it is covered with
skin means there was no rupture or leakage of
cerebrospinal fluid (CSF), which is a positive

Fig2 . 1. MENINGOCELE

Figure 1: Meningocele;
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sign in preventing further complications like
infection.

5. No Sign of Cerebrospinal Fluid Leakage:
This indicates that the cyst remains intact and
there is no communication between the CSF and
the external environment, which helps in
reducing the risk of meningitis or other

infections.
6. X-ray Spine - Unfused Vertebral Arches of L2-
L4 on Lateral View:

This  directly confirms the  vertebral
malformation typical of spina bifida. The
unfused vertebral arches at the L2 to L4 level
support the diagnosis of lumbar meningocele, as
the defect at these vertebrac leads to the
protrusion of the meninges and CSF.

Discussion

Neural tube defects (NTD’S) are the consequences
of failure to close anterior and posterior neuropore
during neurulation process around 3™ or 4" week of
intra uterine life due to some genetic and
environmental factors. NTD’S often associated with
risk factors like maternal diabetes, maternal febrile
illness, inadequate folic acid intake, maternal use of
antiepileptic medications like valproic acid and
carbamazepine and family history of NTD’s[3]. The
index case during dissection had a dysraphic L2 to
L4 lumbar vertebraec with an intact spinal cord
within the vertebral canal and abdomen showed
normal abdominal situs. Meningocele are often
diagnosed following ultrasonography during
pregnancy, but postnatally plain radiograph, CT and
MRI of the spine are helpful in diagnosis of the
meningocele. The index case was diagnosed at the
age of 20 weeks of intra uterine gestation on TIFFA
scan

2. ARACNOID MATTER

IFig .5a. Showing Dissection of lower back SILLA LIS LR
lof spine

Figure 2: showing dissection of lower back of spine
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Fig .3. X-ray Lateral view showing

absence of vertebral arches.
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Fig4. 1.OPENED SAC
2.DEFIAT ON THE BACK

Figure 3 & 4:

d

Figure 5 & 6:

Conclusion

Lumbar meningocele, a congenital malformation
caused by the unfused vertebral arches of the L2 to
L4 vertebrae, which occurs during the 3rd to 4th
week of intrauterine life. This period is critical as the
neural tube, which eventually forms the brain and
spinal cord, is in the process of closing. If the closure
is incomplete, it can result in various neural tube
defects, including spina bifida and meningocele.
Which to some extent can be prevented by antenatal
period folic acid supplementation with a
recommendation of about 400 to 800 micrograms
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daily and regular antenatal check-ups and routine
imaging like TIFFA scans (Targeted Imaging for
Fetal Anomaly) help detect such congenital
anomalies. Early detection allows for better
management strategies, including counseling about
the prognosis, potential treatments, and family
planning options. Even though there is no
neurological deficit at present it is ideal to do surgery
at earliest to prevent development of such
neurological complications.
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