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Abstract

Background: This case report shows co-occurrence of diastematomyelia, tethered spinal cord,
syringomyelia and filum terminale lipoma in a follow up case of meningomyelocele repair and
hydrocephalus, which are rarely known to co-exist in a great frequency.

Methods: We present a 5-year-old girl who, four years after meningomyelocele repair,
developed bilateral lower limb weakness. Her filum terminale lipoma was sectioned, and the

spinal cord was untethered.

Results: She recovered well from surgery and experienced no neurological impairment.

Conclusion: Thus, this case report aims to show the presence of primary and secondary
neurulation defects in the same individual and the approach to its management.
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INTRODUCTION

pinal dysraphism is a congenital condition
that impacts the spinal cord, nerve roots, &
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bony structure. The most prevalent abnormality of
spinal dysraphism, meningomyelocele (MMC), has
garnered attention from pediatric neurosurgeons
and is documented in the literature.'?

Amongst Occult Spinal Dysraphisms (OSD)
types, there are significant differences in the natural
history, neurological deterioration mechanisms,
and surgical complexity. Without a mass, OSD
can include split cord malformations, caudal
regression, dermal sinuses, bony spina bifida,
spinal segmental dysgenesis, tight filum terminale,
filar and intradural lipomas, and persistent terminal
ventricle? It can also include a complete dorsal
enteric fistula or a neurenteric cyst.

Primary neurulation defects include disjunction,
or the division of the neural from cutaneous
ectoderm, and myelomeningocele, or the failure of
neural tube closure.?
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During secondary neurulation, the conus
medullaris, filum terminale, and cauda equina of
the terminal spinal cord form. The most prevalent
and mildest secondary neurulation anomaly is the
thickened or fatty filum terminale, whereas the
caudal lumbosacral lipoma is a more complicated
condition.?

Nevertheless, there are very few reports of MMC
and diastematomyelia, also known as split cord
malformation (SCM), together in one person in
the literature currently in publication. The current
body of literature does not describe the clinical
profile, course of treatment, or outcome of such
cases. Having both SCM and MMC is most likely a
sign of a defect during the development during 3¢
and 4th week of embryogenesis.!>!®

When the MMC is repaired, scar tissue forms
around the damaged nerves, which can lead to
Tethered Cord Syndrome (TCS), a progressive
neurological degeneration that affects only the
lower spinal cord due to traction and is often linked
to OSD.

In this instance, we discuss a child aged five who
had hydrocephalus due to a meningomyelocele of
the lumbar region at birth and underwent MMC
closure surgery for VP shunting and MMC closure.
Later, when she developed bilateral lower limb
weakness that worsened over time, a radiological
examination of the entire neuroaxis revealed
additional OSD and the tethered cord syndrome
diagnosis (TCS).

Although they make up only 3.8-5% of all spinal
abnormalities that are congenital, diastematomyelia
can cause up to 25% of cases of OSD.! Based on
radiography, only 10-30% cases of repaired MMC
have a tethered cord, which would develop signs or
symptoms*, as was in our case. Tethering can result
from a thickened terminal filum or from dorsal
tethering bands between the hemi cords and dura.'

In this case report, we describe the rare
co-occurrence of the SCM and MMC in the same
individual and its clinical presentation and
treatment approach. The TCS in this case may
be attributed to the additional finding of filum
terminale lipoma. Consequently, the peculiarity
of having defects in both primary and secondary
neurulation simultaneously have been discussed.

CASE DESCRIPTION

x4
Clinical Presentation

A 5-year-old female presented with chief
complaints of gradually increasing weakness of

bilateral lower limbs since birth and deformity
in bilateral lower limbs. She was born at 8
months of gestational age, with a cystic lesion
at the lumbar region and was diagnosed as a
case of Myelomeningocele with Hydrocephalus.
Myelomeningocele repair in the region of [2-L4
and right sided ventriculoperitoneal shunting
was done at 2 months of age (outside our centre).
There were no bowel or bladder complaints or any
complaints of headache/seizure/vomiting. There
was no reliable history of antenatal intake of iron/
folic Acid by the mother.

Diagnostic assessment

The child was moderately built, conscious
and oriented to time, place and person. The
developmental milestones were normal for age. On
physical examination she had a midline horizontal
scar of previous surgery over the dorso-lumbar
spine. There was no evidence of any scoliotic
deformity or any other cutaneous stigmata over
the spine. Examination of lower extremities was
suggestive of bilateral equinovarus deformity.
Neurologic exam revealed she had Power 5/5
in bilateral upper limbs, hips and knees, but had
Power 3+/5 in Ankle dorsiflexion and plantar
flexion. Sensation was intact in all dermatomes.
Ankle jerk was exaggerated bilaterally.

¥

Fig. 1: MRI whole spine sagittal view
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Radiological Assessment

A spinal MRI detected a conus that is positioned
lower than normal and intramedullary T2
hyperintensity ~ (hydrosyringomyelia) rostrally
to the surface of the tethered cord. According to
(Fig. 1), the conus tip was at L5 level. Axial section
also revealed type II Split cord malformation in the
dorso-lumbar region. In the region of the tethered
cord (L3-L4), posterior bulging of thecal sac and
adherence of neural tissue with posterior dura was
noted on T2 weighted images. CT lumbar spine
showed bony defects at the posterior element of the
spine (from L1-L5).

The results of her blood work and post-voidal
ultrasonography were normal and did not show
any significant findings.

Therapeutic intervention

Patient was operated in prone position,
under general anaesthesia. The surgical steps
for sectioning of filum terminale lipoma were as

follows-A midline skin incision was made using
aseptic precautions, matching the position of the
conus at the junction with the filum terminal, or
L4-5level. Then the spinous processes and laminae
were separated from the paraspinal muscles. A
laminectomy was performed on L4, L5, and the
dura was visible. An L4-L5 midline durotomy
was performed. Filum terminale was identified
under an operating microscope, extending from
the most caudal coccygeal nerve root caudally. It
was possible to distinguish the filum terminale
lipoma from the nearby nerves (Fig. 2). The filum
terminale lipoma was carefully resected. (Fig.
3). Asking the anesthetist to perform a Valsalva
maneuver verified that the L4-L5 dura was closed
water-tightly after inspection of the nerve roots.
For approaching to the tethered segment, L2-
L3-L4 laminectomy was done and then at the
dorsal 1L.2-3-4 dura, tethered cord was visualised.
Detethering of nerve roots and dura mater was
done meticulously. Dural closure was done,
followed by the muscle, fascia, and skin.

Fig. 3: Filum terminale stump post lipoma resection
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Outcome and follow-up

Post operatively, the patient was managed with
antibioticsand analgesics. Recovery was uneventful.
Patient was discharged on postoperative day 4.
In the immediate postoperative period, power in
the lower limbs was similar to the preoperative
status (3+/5) in bilateral lower limbs. No bladder/
bowel abnormality was noted post operatively.
At postoperative follow up at 1 month, Power of
bilateral lower limbs was noted to be 4+ /5. Patient
is now ambulant at home with minimal support
and following up with Orthopaedics is following
up with the patient for bilateral equinovarus
deformity correction. Financial considerations
prevented the ordering of a postoperative MRI.

DISCUSSION

The traditional MMC repair method involves
removing the zona epitheliosa in order to separate
the placode, then closing it with a pial suture to
encourage tunelization. Next, the normal skin is
closed and the dura is exposed on the side. It is then
stitched to cover the tunelized placode. Because
the placode is attached to the structures around it,
the conus medullaris of MMC patients is usually
below the normal level at birth, at L1 or L2. This
attachment can cause the spinal cord to stretch
during childhood growth, and in 30 percent of
patients on average, symptoms arise.!

Syringomyelia may be associated with tethered
cords, though these are less common in cases of
occult spinal dysraphism than in cases of open
neural tube defects.” The filum terminale lipoma
was taken out without the syrinx being emptied
so that the spinal cord could be freed. Getting rid
of the tethered segment has been shown to help
syringomyelia.”

Numerous anomalies have a correlation with
SCM. MMC, lipomas, teratomas, and neuroenteric
cysts are common associations.® We and others
have reported that the dorsolumbar and lumbar
areas are the common sites of SCM.!* Coexisting
anomalies, or the relationship between MMC and
SCM, are known to occur; various researchers have
reported that this association occurs between 5
and 36% of the time.”® The presence of anomalies
suggests a shared embryogenesis, as reported by
Pang et al.?

However, it is crucial to diagnose fatty filum
and/or filum terminale lipoma as a cause of
tethering in a pt with already diagnosed SCM, in
order to provide the right care, as they are entirely

distinct clinical entities and are assumed to result
from distinct pathophysiologies.

Untethering the cord from a tight filum
terminale, occult spinal dysraphism, and split cord
malformation resulted in improved neurologic,
urologic, and deformity outcomes.!* Based on the
other reports, the patient did not experience any
neurological or urodynamic issues following the
surgery.

CONCLUSION

Symptomaticretetheringis a known complication
in children with meningomyelocele repair. Early
detectionandreleaseof the tethered cord canstabilise
or reverse neurological dysfunction. The above
case report shows a relatively rare combination of
primary neurulation defects (meningomyelocele,
diastematomyelia), its complication (tethered cord
syndrome) and secondary neurulation defects
(Filar lipoma). Since SCM is common in MMC,
it is a good idea to subject patients to complete
craniospinal imaging in a single setting. This
demonstrates the necessity of monitoring patients
who were born with neurulation defects constantly.
More investigation is needed into the coexistence
of primary and secondary neurulation defects
as well as the evaluation of any related spinal
abnormalities.
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