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ABSTRACT

Background: Lipomeningocele is a congenital abnormality of the neural tube. It affects
approximately one in every 50,000 infants. This is one of the most uncommon varieties of Spina
bifida, which happens when a neural tube does not shut completely and sticks out of the Spinal
column, forming a sack beneath the skin. During embryonic development, about day 21 or week 3,
neural folds fuse to form a neural tube and form a complete neural tube on the 28" day. The
unfused part of the spinal cord leads to Spina bifida. Getting enough folic acid, during pregnancy
can help to prevent neural tube defects. Mothers who are obese, have poorly controlled diabetes,
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neural tube defect.

insertion of the spinal cord with tethering.

neurological deterioration.

the child grows.

and mothers who take certain anti-seizure medicines are at more risk of having a baby with a

Case Presentation: A 6-month-old male child presented with the chief complaints of swelling in the
sacral region since birth, non-progressive in size, and was not reducible. Magnetic resonance
imaging of the lumbar spine revealed that there is Lipomeningocele at the sacral region and low

Discussion: The primary objective is to reduce the stretching or straining of the spinal cord that
occurs as the child grows. Prompt surgical interventions are crucial for the prevention of

Conclusion: A neurosurgeon works to "untether" the spinal cord, separating the spinal cord from
the back tissues. The idea is to reduce the stretching or straining of the spinal cord that occurs as

Keywords: Lipomeningocele; spina bifida; neural tube defect; neurological deterioration; untethering;
cerebrospinal fluid; magnetic resonance imaging.

1. INTRODUCTION

“‘Lipomeningocele is a congenital lesion
associated with spina bifida. Also known as a
type of closed spinal dysraphism. Spinal
dysraphism encompasses congenital problems
that result in an abnormal bony formation of the
spine and the spinal cord. This congenital
pathology is caused by the maldevelopment of
the ectodermal, mesodermal, and
neuroectodermal tissues” [1]. The spina bifida is
a congenital abnormality that results from
incomplete development of the neural tube. It is
commonly used as a nonspecific term referring to
any degree of neural tube closure. Spinal
dysraphisms can be classified as either open or
closed dysraphisms.

Open spinal dysraphisms include meningocele,
myelomeningocele, myeloschisis, encephalocele,
and anencephaly. All involve exposure of
nervous tissue and/or meninges to the external
environment. Closed spinal dysraphisms such as
Lipomeningocele, lipomyelomeningocele,
diastematomyelia, and Spina Bifida occulta have
no exposed neural tissue and are accompanied
by cutaneous markers and include lesions such
as subcutaneous masses, capillary hemangioma,
dimples, and hairy nevus. It might develop
through a Spina bifida or along the midline of the
calvaria [2]. It consists of fat-filed meningeal
tissue covered by skin that is continuous with the
flax cerebri in the head and the dura of the spinal
cord in the vertebral column. Lipomeningocele
represents a rare but complex neurological
disorder that may present with neurological
deterioration secondary to an inherent tethered
spinal cord.

Neural tube defects (NTDs) are among the
leading noninfectious birth defects with a

worldwide prevalence of 1-2 per 1000 live births
causing significant infant morbidity and mortality
and known to have multifactorial-polygenic origin
for occurrence where both genetic and
environmental factors including maternal nutrition
are reported to have considerable contributions.
The prevalence of NTDs in India has been
reported are range from 0.5 to 11 per 1,000
births. The prevalence of Lipomeningocele has
been found to range between 0.3 and 0.6 per
10,000 live births. Spinal dysraphisms are
caused by the disruptions in the embryogenetic
cascade occurring during early embryonic
development between gestational weeks 2 and
6.

“Several types of closed spinal dysraphisms
result from embryological abnormalities during
primary neurulation” [3]. “Those that arise from
premature disjunction result in the fusion of the
spinal cord with fatty elements, the most
common of which is a lipomeningocele. When
premature disjunction occurs, the epithelial
ectoderm separates prematurely from the neural
ectoderm, allowing mesenchyme to contact the
inner portion of the developing neural tube. The
dorsal surface of the closing neural tube induces
mesenchyme to form fat, and this prevents
proper neurulation” [3].

“The extent of the fatty tissue is limited laterally
by the neural ridge because the ventral surface
of the neural plate induces the mesenchyme to
form meninges” [4].

“This results in a junction between meninges and
fat at the neural ridge, and thus the lipoma
extends posteriorly through the meningeal and
bony defect and into subcutaneous tissues in the
extradural space. The neural placode-lipoma
interface, which is the connection between the
spinal cord and the lipoma, can lie outside of,
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within, or at the edge of the spinal canal.
Lipomeningocele is characterized by a placode-
lipoma interface located outside the spinal canal.
A tethered cord is inherently associated with
Lipomeningocele as the lipoma tethers the cord
to the adjacent dura and soft tissue” [5].

“This condition of Lipomeningocele develops due
to inadequate levels of folate (vitamin B9) and
vitamin B12 during pregnancy” [6]. The
likelihood of having another child with the same
issue is somewhat higher in couples who have
already had one child with a neural tube defect.

“‘Some anti-seizure medications, such as
Valproic acid and Immunosuppressant like
Methotrexate may  cause neural tube

abnormalities when taken during pregnancy. This
might happen because they interfere with the
body’s ability to use folate and folic acid. Women
with diabetes who don’t have well-controlled
blood sugar have a higher risk of having a baby
with spina bifida. Pre-pregnancy obesity is
associated with an increased risk of neural tube
birth defects. Lipomeningocele is characterized
by a subcutaneous lipoma that is generally
located in the lumbar or sacral region” [7].

“The subcutaneous lipoma extends through a
defect in the lumbo dorsal fascia, vertebral neural
arch, and dura, attaching to an elongated and
tethered spinal cord. The most common
presenting symptom is a fatty mass positioned in
the midline or just off the midline in the
lumbosacral region. Additionally, the majority
present with other skin lesions associated with
the lipoma, including a hairy nevus, skin
dimples, and cutaneous hemangiomas. Loss of
neurological function has been found to increase
with age because of progressive conus tethering
and injury to nervous tissue. Loss of motor and
sensory functions. The disease progression can
result in frequent urinary tract infections and
neurogenic bladder and bowel incontinence or
constipation, as well as leg length discrepancy,
foot deformities, gait abnormalities, scoliosis,
spasticity, and back and leg pain, complete
paralysis of bowel and bladder” [8].

‘It can be diagnosed prenatally by a 3D
ultrasonography, by examination a well-
demarcated subcutaneous mass can be detected
in the lower sacral area at 36 weeks. The spinal
cord was observed to extend into the sacral area
instead of being located in the upper lumbar
spine, and an additional echogenic intra-spinal
mass contiguous with the lower spinal cord can

be identified. MRI has aided in both the diagnosis
and treatment of Lipomeningocele. The
treatment includes surgical intervention by which
a neurosurgeon, on the other hand, works to
"untether" the spinal cord that is separating the
spinal cord from the back tissues” [9]. The idea is
to reduce the stretching or straining of the spinal
cord that occurs as the child grows. Prompt
surgical interventions are crucial for the
prevention of neurological deterioration.

2. CASE PRESENTATION

A 6-month-old male child presented to the
pediatric ward with the chief complaint of swelling
in the sacral region since birth that was not
associated with pain, non-progressive in size,
and was not reducible. During the general
examination, the blood pressure is 110/60mmHg,
the Pulse rate is 128/min, and the temperature is
97°F. Laboratory investigations observed were as
follows; Serum Sodium:142 mEqg/L, Serum
potassium: 5.2 mEg/L, Serum Creatinine: 0.7
mg/dL), Blood Urea: 16 mg/dL, Serum Calcium:
9.4 mg/dL), Hemoglobin: 10.2 g/dL, PCV: 28.7%,
RBC: 3.1 Millions/Cu.mm, WBC: 13,100
cells/Cu.mm), Neutrophils:80%, Lymphocytes:
14%, Eosinophils: 1%, Monocytes 5%, MCV:
93.4 fL. MRI of the Lumbar Spine shows that
there is a CSF intensity lesion at the posterior
aspect of S4 and Ss and is communicating with
the Thecal Sac suggestive of a Meningocele
(approx. 2.0*3.0*0.7 cm). There is a cap like Ti,
and T2 hyperintensity suggestive of fat
component, at the posterior aspect of
meningocele. The thickness of the fat
component is about 2.2 cm and 2.2 cm
craniocaudal. There is low insertion of the spine
cord with tethering noted at the posterior Thecal
sac at the region of the neck of the meningocele.

Impression: Lipomeningocele at the sacral
region, and low insertion of the spinal cord with
tethering, suggested clinical correlation. The
treatment that has to be given before the surgical
intervention to prevent various infections includes
Inj. Ceftriaxone 200mg IV STAT, and Inj.
Amikacin 35mg IV STAT. The medicines given
after the Surgery were Syrup. Taxim-O 1ml oral
Two Times a day, Syrup. PCM 1-2ml oral/Three
Times a Day, Inj. Ceftriaxone 4ml IV Two Times
a Day and Inj. Amikacin 50mg IV/at night time.
The surgery was performed and the cord was
tethered. The total excision of Lipoma has been
performed as a part of the Surgical Intervention.
The outcome was good, as it was performed on
time and no CSF leakage and incontinence were
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observed after the surgery. The subject was
asked to be followed-up after 7 days.

3. DISCUSSION

Lipomeningocele is typically diagnosed at birth
and post-natal manifests as a subcutaneous
lipoma over the lower back and is associated
with tethered cord syndrome (TCS). In our case,
the patient had been presented with swelling in
the sacral region since birth and it was not
associated with pain, Non-progressive in nature
and was not reducible. MRI revealed that there is
a Lipomeningocele at the sacral region and lower
insertion of the spinal cord with tethering [10-13].

Tethering of the spinal cord has been associated
with a various range of pathological conditions
which includes a thickened and constricting filum
terminal, intradural lipomas with or without
accompanying extradural components, intradural
fiborous adhesions, and the presence of
myelomeningocele. This condition should be
surgically treated before it progresses into
neurological symptoms, such as weakness,
tingling sensation, and pain in the lower limbs
[14].

The time of surgical intervention is crucial, it is
recommended that the surgery should be
performed early or prior to the presence of
neurological symptoms or neurological
deterioration[15-17]. In order to treat
Lipomeningocele with tethered cord syndrome
(TCS) surgically, the lipomeningocele must be
repaired, the spinal cord must be decompressed
and the tether must be carefully detached. In
contrast, intra-dural lipomas like the one in this
instance bind the cord where they enter the dura
[18]. “To separate the intra-dural and extra-dural
components, the dura must be opened. Intra-
dural lipomatous mass should be decompressed
and the cord should be untethered. The part of
the mass adhered to the Conus was left in situ to
prevent injury to the neural tissue” [19]. A water-
tight closure of the dura was achieved.

It can be difficult to control the tethering effects of
shorter nerve roots or arachnoid adhesions [20].
There may be additional treatments or long-term
management needed if complications such as
recurring tethering, CSF leaks, infections,
neurological impairments, and scar tissue
formation occur [21]. The primary objective of the
surgery is consistent which is to prevent future or
further neurological deterioration and preserve or
improve current neurological function [22,23].

4. CONCLUSION

Lipomeningocele is a form of closed neural tube
defect with unknown predisposing factors. Due
to the risk of worsening neurological and
urological function secondary to a tethered spinal
cord, it is nevertheless crucial to recognize this
condition for timely intervention, so that prompt
treatment can be given since a tethered spinal
cord increases the risk of poor neurological and
urological functions. Magnetic resonance
imaging and neurophysiological testing are
useful tools for identifying spinal cord pathology
and assisting with surgical planning. Because
bowel and bladder paresis remains the primary
morbidity of this disease, early intervention either
prior to symptom development or at the first
onset of symptoms is recommended to improve
post-operative outcomes. The surgery and
antibiotics are the main therapeutic options used
to reduce infections that could be avoided and
the surgery must be performed before the
symptoms get worse so that the patient gets
recovered and discharged.
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