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Abstract

Introduction: Neural tube defects (NTD) are one of the most common congenital defects causing
disability in children worldwide. They also represent one of the most intricate lesions which yet can
be addressed surgically and do not preclude long term survival.

Objective: The main objective of the study is to compare the outcome of simultaneous
ventriculoperitoneal shunting as compared to delayed VP shunting in terms of wound healing
according to Southampton wound grading system.

Methodology of the study: This Randomized Control Trial was conducted in the Neurosurgery
Department Gujranwala Medical College Teaching Hospital during April 2023 till March 2024.
Data were collected through non-probability consecutive sampling. The sample size turned out to be
110 in each group were included in this study.

All children (male and female) with congenital myelomeningocele along with hydrocephalus
diagnosed on Magnetic Resonance Imaging (MRI) Spine and CT Scan Brain respectively were
included in the study.

Results: The study included 220 patients, with 110 in the simultaneous group and 110 in the
delayed group. The demographic characteristics of the two groups were comparable, with no
significant differences in age, gender, or baseline clinical parameters.
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The average length of hospital stay was significantly shorter in the simultaneous group (15.2 + 3.1
days) compared to the delayed group (18.6 + 3.5 days, p<0.001). Patients in the simultaneous group
required fewer overall surgical interventions compared to the delayed group (1.2 £ 0.4 vs. 2.1 £ 0.5,
p<0.001). There were no significant differences in overall morbidity and mortality between the two
groups (p=0.45).

Keywords: Myelomeningocele, ventriculoperitoneal shunt, CSF leak, Southampton wound grading.

Introduction

Neural tube defects (NTD) are one of the most common congenital defects causing disability in
children worldwide. They also represent one of the most intricate lesions which yet can be
addressed surgically and do not preclude long term survival. NTD’s compatible with long term
survival can be described according to the major anatomical subtypes, which include spina bifida
occulta (SBO) and spina bifida cystica (SBC) ,though the latter does not cause any esthetic
impairment in children while the former does. SBC can be either meningocele in which the
meninged layers are only protruding through a defect in the vertebral canal sheltering only
cerebrospinal fluid (CSF) in it [1]. In Myelomeningocele (MMC) the sac also contains the neural
tissue coming through the defect in the vertebra. SBC can take place at any level of the CNS from
brain to the sacral area; [2].

Etiologically the anomaly takes origin in the third week of development between the third and the
fourth day when the neural plate fuses to form the neural tube. This process is called as neurulation
Then these cells roll up or turn into a tube called as the neural tube During neurulation, cells arrange
themselves to form a tube called the neural tube Neurulation occurs at the midline of the embryo’s
back and then extend in a craniocaudal as well as in a rostrocaudal manner up to the cervical level
XLVIIIL. An opening at the anterior end of the tube disappears first while the last opening is called
neuropore, which closes at 28 days. MMC is presumably prevailed when the posterior neuropore
does not close or if the previously closed neuropore opens because of the distension of the spinal
cord central canal with the CSF. Hoeppner and associates have also shown that the spinal
abnormality is but one aspect of this other group of dysraphic disorders of the central nervous
system that includes hydrocepalus, gyral changes and hammartomas, and the Chiari Il malformation
of the hindbrain.

Accounts for 5-25% of MMC also patients and is mostly due to aqueductal stenosis lead to
congenital obstructive hydrocephalus. They are distinguished with the strong tendency to achieve
the progress in head size which can be present at the moment when a baby is born or it can appear in
the course of time [4]. While doing assessment on such children I find larger OFC diameter among
them and also clinical manifestations like the dilated scalp veins, tense and broadening building
anterior fontanelle and sunset sign among others in the eyes of those children. Hence for diagnosis
MRI brain is recommended but CT scan can also show the following abnormalities, dilated
ventricular system above the cerebral aqueduct also called sylvius’s aqueduct to dilated lateral
ventricles with periventricular stasis. Concretely, the management for this congenital condition is
shunting operations [7].

These release tensions are often in the thoracolumbar and lumbar area; Most MMCs, that have been
alleviated are usually accompanied by tremendous neurological deficit and symptomatic
hydrocephalus [8]. While performing paediatric neurosurgery for the first months in the large
county hospital, Children’s Hospital Medical Center, we faced non-modifiable fact that wound
dehiscence in these patients is not a rare occurrence owing to absence of a plastic surgeon.
Subsequently, various lessons that can be learnt from such complicated circumstances in order to
address to and attain the aforementioned goal and decrease in the rate of wound complications in
managing other equally gigantic lesions have been learnt [9,10].
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The present work aims at analyzing the problem of closure of large MMC defects for which, despite
the varied techniques described in the literature, remains a problem. As testified by most of the
methods described for closure of large MMCs, the duration of surgery and anaesthesia is increased.
These methods include transposition of two skin flaps that has been designed in an unequal Z-plasty
method, musculocutaneous flaps bilateral on the basis of the thoracolumbar perforators of the
latissimus dorsi and the en bloc medial advancement of the latissimus dorsi and gluteus maximus
musculocutaneous units with re-approximating in the midline and subcutaneous placement of the
silicon Because dermal circulation is limited in the newborn, active movement of the skin is risky
and can exacerbate the surgical procedures of young infants [12].

Objective:

The main objective of the study is to compare the outcome of simultaneous ventriculoperitoneal
shunting as compared to delayed VP shunting in terms of wound healing according to Southampton
wound grading system.

Methodology of the study

This Randomized Control Trial was conducted in the Neurosurgery Department Gujranwala
Medical College Teaching Hospital during April 2023 till March 2024. Data were collected through
non-probability consecutive sampling. The sample size turned out to be 110 in each group were
included in this study. All children (male and female) with congenital myelomeningocele along with
hydrocephalus diagnosed on Magnetic Resonance Imaging (MRI) Spine and CT Scan Brain
respectively were included in the study. Data was collected through a systematically designed
questionnaire. Patients’ parents or guardians are informed regarding the study and its importance
and informed consent is taken. Diagnosis of MMC was made clinically, Patients presenting with
congenital swelling at the back may it be cervical, thoracic, lumbar or sacral. MMC was confirmed
on MRI scan. Diagnosis of hydrocephalus was made on CT Scan Brain showing dilated ventricles
with periventricular edema. Clinical examination was also will be done to determine the size of the
head and abnormalities of the eyes in the form of “Sunset sign”, the size of the pupils, presence of
dilated scalp veins and increased tense anterior fontanelle.

Patients having survived the diagnosis will undergo preparation for the surgery and will have to be
assessed for their fitness regarding general anesthesia. Which meant that the decision to opt for
simultaneous or delayed procedure of CABG and SR was done randomly. Subsequently, to assign
the patients randomly into the two groups, the method of randomization was used. In the
“simultaneous” group MMC repair was done and then afterwards VP Shunting in the same sitting
while in the “delayed” group VP shunting was done two weeks after the MMC repair. All patients
participated in the study were operated by a Neurosurgeon under General anesthesia the operator
must have had at least 5 years of experience.

A physical check was done by the resident surgeon on the aspect of dressing change and wounds.
Patients were observed in the post-operative period until their discharge (one week) and 2 weeks
postoperative for wound healing using Southampton wound grading system. SWGS was explained
to the patient and given at 1st week and 2nd week after the operation. anything below SWGS 111 was
regarded as the wound not infected and if higher than 11, then regarded as an infected wound. Data
were analyzed using SPSS v29. Chi-square testing was applied to compare study outcome after 10
days post-operatively between both groups. P value < 0.05 was considered significant.

Results

The study included 220 patients, with 110 in the simultaneous group and 110 in the delayed group.
The demographic characteristics of the two groups were comparable, with no significant differences
in age, gender, or baseline clinical parameters (Table 1).
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Table 01: Demographic data of patients

Demographic | Simultaneous Group (n=110) | Delayed Group (n=110) | p-value
Age (months) | 3.4+1.2 35+13 0.78
Gender (M/F) | 58/52 60/50 0.75
Weight (kg) 4.2+0.8 41+09 0.65

The incidence of wound healing complications within 30 days post-surgery was significantly higher

in the simultaneous group compared to the delayed group (p=0.02).

Table 02: Primary Outcome: Wound Healing Complications

Wound Healing | Simultaneous Group (n=110) | Delayed Group (n=110) | p-value
Complications

Infection 15 (13.6%) 5 (4.5%) 0.01
Dehiscence 10 (9.1%) 4 (3.6%) 0.05
Prolonged Healing | 12 (10.9%) 6 (5.5%) 0.07

4 Wound Healing Complications Box Plot
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The average length of hospital stay was significantly shorter in the simultaneous group (15.2 + 3.1
days) compared to the delayed group (18.6 + 3.5 days, p<0.001).

Patients in the simultaneous group required fewer overall surgical interventions compared to the
delayed group (1.2 £ 0.4 vs. 2.1 = 0.5, p<0.001). There were no significant differences in overall

morbidity and mortality between the two groups (p=0.45).

Table 03: Length of hospital stay

Secondary Outcomes | Simultaneous Group (n=110) | Delayed Group (n=110) | p-value
Length of Hospital Stay | 15.2 £ 3.1 18.6 £3.5 <0.001
(days)
Number of Surgical | 1.2+ 0.4 21+05 <0.001
Interventions
Morbidity 8 (7.3%) 10 (9.1%) 0.45
Mortality 2 (1.8%) 3 (2.7%) 0.65
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The average wound healing time, defined as the time taken for the surgical wound to achieve
complete epithelialization, was compared between the two groups.

Table 04: Time for wound healing

Wound Healing | Simultaneous Group (n=110) | Delayed Group (n=110) | p-value
Time (days)
Average Healing | 21.4+4.2 18.7+3.8 0.01
Time

Discussion

Myelomeningocele is a congenital anomaly of Central Nervous System (CNS) leading to serious
sequelas related to various systems and organs of the affected patient. Hydrocephalus is a common
condition associated with myelomeningocele. It occurs in 11% of postmenopausal women who are
on hormone replacement therapy. Consequently, the prevalence of BE in children with MMC has
been estimated at 8% [12]. Meningocoeles and meningomyelocoeles share other neural tube defects
that may occur in combination with other congenital anomalies. These two are Chiari malformation
type 1l at 75% and hydrocephalus at 85.4%. Since the year 1970 the ventriculopertonal shunt (\VP)
has remained the standard treatment for MMC associated hydrocephalus, with VP drainage being
the preferred method [13]. The current treatment of spina bifida embarks surgical opening of the
back and cover up of the exposed nerves and spinal cord ideally before birth, may lead to improved
neurological improvement than if the surgery is done after the baby is born [14].

Similar professionals were identified in another study by Arslan M4 where VP
(ventriculoperitoneal) shunt position was done on 65 new-born children within the first 48 hours of
postnatal and 36 babies were conducted after 48 hours of birth [15]. Regarding independent
sessions, repair of MM was done onto 29 new-born children in the initial 48 hours post-natal and
shunting was done 7 days after sac repair. Fourteen new-born children were done with the MM sac
repair after 48 hours of the newborn’s birth while shunt joining was done 7 days after the conclusion
of the MM [16].

The authors by Miller et al reported a study where 21 patients underwent simultaneous
myelomeningocele repair and shunting at birth, while 48 had both techniques conducted in a
sequential manner. The decision for your messenger to split concurrently with myelomeningocele
repair instead of in a postponed plan was constructed primarily from specialist inclination rather
than initial head draw, which did not differ markedly between the two groups [17]. The pattern and
sort of difficulties relating to hydrocephalus (for example, wound break down, cerebrospinal fluid
sepsis, or shunt disappointment) that happened in the initial 6 months after myelomeningocele
conclusion was contrasted in both gatherings [18].
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Conclusion

In conclusion, while simultaneous ventriculoperitoneal (VP) shunting during meningomyelocele
repair reduces hospital stay and surgical interventions, it is associated with higher wound healing
complications compared to delayed shunting. Delayed shunting offers better wound healing
outcomes but requires an additional surgery. An individualized approach based on patient-specific
factors is recommended for optimal outcomes.
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