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Abstract

Background: The optimal time to closure of a newborn with a myelomenin-
gocele has been the focus of a number of evaluations. The Timing of primary
surgery has received significant attention due to its relationship to repair-site
infection that can lead to increased morbidity and prolonged hospital stays. It
is on this basis that recommendations have utilized 48 - 72 hours post birth as
ideal time of closure. This is not only prevent infection at the site but also
prevent ventriculitis and neural structure damage. We therefore, hypothe-
sized an increase in wound infection rates in those patients with delays in
myelomeningocele repair. Methods: We retrospectively reviewed the records
of 103 children with myelomeningocele treated between 2016 and 2023. At
discharge the patients were followed up at the post-operative clinic visit 2
weeks later. Children were assigned to 1 of 2 groups, those who underwent
primary neurosurgical repair within 72 hours of delivery (Group 1) and those
undergoing repair after 72 hours (Group 2). We compared the infection rates.
Results: 103 children who underwent myelomeningocele repair were identi-
fied, with a median time from birth to treatment of 1 day. Eight (7.8 %) pa-
tients were noted to have post-repair surgical site complications. There was
no significant difference in rates of infection between Group 1 and Group 2
repair times. The presence of infection was associated increased length of stay
when compared to neonates without infection. Conclusion: In children with
myelomeningocele, the timing of primary neurosurgical repair appears not to
have a significant impact on surgical site infection. Closure of the spinal le-
sion within the first 72 hours of life may be more favorable for neural damage
prevention. These results suggest that early myelomeningocele repair may not
impart significantly on the rate of wound-site infection.
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1. Introduction

Spina bifida is a congenital malformation in which the spinal column is split (bi-
fid) as a result of failed closure or formation of the embryonic neural tube. The
most common and severe form is open type of spina bifida known as myelome-
ningocele, MM [1] [2]. In myelomeningocele, the spinal cord is open dorsally,
forming a placode on the back of the fetus or newborn baby; this placode fre-
quently rests on a meningeal sac [3] [4]. The vertebrae at the level of the lesion
lack neural arches and are incomplete dorsally [4]. Individuals with myelome-
ningocele often exhibit neurological deficits below the level of the lesion, in-
volving both motor and sensory functions. Urinary and fecal incontinence also
occurs frequently [1] [3] [4] [6]. Treatment is surgical, Myelomeningocele exci-
sion and repair. This achieves closure of the back defect to provide protection to
neural structures as well as minimize the risk of ascending infection [2] [3] [4]

[6].

Background

The timing of primary myelomeningocele repair has received significant atten-
tion due to its relationship to repair-site infection which can lead to increased
morbidity and prolonged hospital stays. Multiple studies have confirmed that
early surgery (before 36 hours) likely has no effect on the level of lower extremi-
ty paralysis [4] [5]. However some studies have shown that in as much as there is
no significant improvement of paralysis following primary repair within 72
hours, there is no worsening of paralysis as seen when repair is done after 72
hours [7].

Current neurosurgical practice dictates that the optimal timing for repair is
within 36 - 72 hrs as this reduces the incidence of infection (incidence of ventri-
culitis reduces from 37% to 7% when done within 48 hours) and positively im-
pacts on neurogenic bladder prognosis [8]. Surgical site infections following re-
pair within this time frame has a prevalence of 7% - 11.7% [1].

It is hypothesized that delayed surgical repair of myelomeningocele is asso-
ciated with an increased rate of infection due to bacterial colonization of an open
neural tube defect, NTD [3] [4] [6], leading to wound infections or meningi-
tis/ventriculitis following repair [5] [6]. Hence the practice has been that for pa-
tients who present beyond 72 hours of life, their myelomeningoceles, MMs, will
undergo surgical dressing until epithelization of the neural placode, when pri-
mary repair can then be undertaken. Despite this, due to logistics of late presen-

tation, out-of-pocket payment for services and significant financial constraints
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on the part of the patients, a significant number of patients in our environment
have had repairs done beyond this optimal period of timing of surgery. Hence
the need to inquire to ascertain the significance of the timing of myelomeningo-

cele repair on infection-related complications.

2. Methods

This is a retrospective cohort study in which, we reviewed the records of 103
children with myelomeningocele treated over 7 years, between 2016 and 2023 at
our Centre. Following the procedure of excision and repair of the myelomenin-
goceles, the patients were kept on admission till stitches were removed. At dis-
charge the patients were followed up at the post-operative clinic visit 2 weeks
later. For the purpose of this study, the children’s records were assigned to 1 of 2
groups, those who underwent primary neurosurgical repair within 72 hours of
delivery (Group 1) and those who underwent repair after 72 hours (Group 2).

2.1. Surgical Technique

General anaesthesia is induced with endotracheal intubation. The baby is placed
in the prone position on the operating table. The operative site is cleaned with
povidone iodine or chlorhexidine solution. The myelomeningocele sac is cleaned
well with warm sterile saline. The drapes are applied to keep in mind that skin
flaps can be mobilized. Midline longitudinal skin incisions are made, usually in
an elliptical to achieve a midline closure. The skin is incised immediately adja-
cent to the exposed meninges. The incision is carried down and often into the
meningeal sac and the skin edges are retracted laterally. The dura margins and
the neural elements are now clearly encountered. The edges of the neural pla-
code are gently dissected off the sac and then tubularized and sutured with in-
terrupted 4 - 0 absorbable polyglactin 910 suture to restore the configuration of
the spinal cord. The dura is then dissected from the subcutaneous tissue and
lumbosacral fascia. We watertight dura closure utilizing 3 - 0 nonabsorbable ny-
lon suture in an interrupted fashion. The nylon used to suture the skin is left in
place for 10 days. Sterile surgical dressing is applied and the wound and dressing
is isolated from faeces. Postoperatively, the child is nursed prone or lateral 3
days after surgery to avoid undue pressure on the fresh surgical wound and to

allow dependent drainage of urine and feces.

2.2. Data Analysis

Data were gathered on these patients and analyzed using SPSS version 22.0.
Chi-test and was used to determine the significance of surgical site infection
when repair was done within 72 hours and when done beyond 72 hours; this was
meant to examine whether the observed results are in order with the expected
values. Pearson’s correlation coefficient was used to determine the relationship
between surgical site infection and time to presentation, and this was to test if

there was a linear relationship between variables.
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3. Results

Data were gathered on 103 patients. A summary of the age distribution is pro-
vided in Table 1. The mean age of the study sample was 108 days, Majority of
patients (64.1%) were <28 days with only one patient being above 2 years. Table
2, a summary of patients’ clinical characteristics, shows that only 3.9% of pa-
tients presented within 36 hours of life, whereas 96.1% presented at or beyond 36
hours of life. Table 2 and Figure 1 showed a male to female preponderance of
5.3:4.6. Table 2 and Figure 2 expressed the similarity of incidence of hydroce-
phalus across the time spectrum of the condition. Table 2 and Figure 3 showed
that hydrocephalus has the highest occurrence with the lumbosacral subtype.
From Table 2 and Figure 4, surgical site infection was noted in 6.8% (7 patients)
of the studied population. Furthermore, of the 4 patients who presented and
were operated within 36 hours of life only one patient was assessed to have SSI
and this corresponded to 25% of this population, while 6 patients out of a total
of 99 patients who had their repairs at 36 hours of life or more were noted to
develop SSI. Table 2 and Figure 5 showed the incidences of occurrence of post-
operative CSF leaks. Table 3 addressed the titular subject matter by the weak
negative relationship exhibited between surgical site infection and time to pres-

entation.

Table 1. Age group of patients.

Age range (Days) Frequency (N = 103) Percent
<28 Neonate 66 64.1
29-90 1 - 3 Months 17 16.5
91 -180 >3 - 6 Months 10 9.7
181 - 365 >6 - 1 year 7 6.8
731 - 1095 >1 - 2 years 2 1.9
>1095 >2 years 1 1.0
Mean + SD, median, CI, range 107.7 + 38.3, 15, 31.7 - 183.8, 1 - 3650

The patients ranged in age from 1 day to 3650 days old with a median age of 15 days.

" Male @®Female

Figure 1. Sex distribution of patients.
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Table 2. Patients clinical characteristics.

Variables Frequency (N =103) Percent
Sex
Male 55 53.4
Female 48 46.6
Time to presentation
<36 hours 4 3.9
=36 hours 99 96.1
Complications
Hydrocephalus at birth
Yes 6 5.8
No 97 94.2

Hydrocephalus post repair
Yes 7 7.2
No 90 92.8

Hydrocephalus status (Total)

With Hydrocephalus 13 12.6

Without Hydrocephalus 90 87.4
Hydrocephalus based on location of MM n=13

Sacral 1 7.7

Lumbar 3 23.1

Lumbosacral 9 69.2
UV Prolapse

Yes 1 1.0

No 102 99.0

Surgical Site Infection

Yes 7 6.8

No 96 93.2
CSF Leak

Yes 9 8.7

No 94 91.3

Treatment Modality Received

Excision and repair + Fixation of prolapse 1 1.0
Excision and repair + Ventriculo peritoneal shunt 7 6.8
Ventriculoperitoneal shunt 7 6.8
Excision and repair 88 854
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Figure 2. Incidence of hydrocephalus in patients with MM.

Lumbosacral 9(69.2%)

Lumbar _ 3(23.1%)

Location of MM

Sacral - 1(7.7%)

Frequency

Figure 3. Incidence of hydrocephalus based on site of MM.

7(6.8%)

=

M Yes M No

Figure 4. Surgical site infection.
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Figure 5. Post-operative CSF Leak after MM repair.

Table 3. Relationship between surgical site infection and time to presentation.

Time to presentation

<72 hours 272 hours r P-value
n=4 n=99
n (%) n (%)
Surgical Site Infection —-0.145 0.143
Yes 1 (25.0) 6 (6.1)
No 3(75.0) 93 (93.9)
Note: the r = —0.145 (correlation coefficient) indicates weak negative relationship be-

tween Surgical Site Infection and Time to presentation which influences our time to in-
tervene.

4. Discussion

Neural tube defects are a relatively uncommon development anomaly affecting
approximately 1 in 850 live births. The burden for Africa is 17.00 per 10,000 in-
fants, higher than that for California at 9 per 10,000 births [9]. The African high
burden is varied per region as: Central Africa with the highest: 176.42; Eastern
Africa: 55.53; Western Africa: 24.57; Northern Africa 7.22 and Southern Africa
with the lowest: 6.53 [9]. Thus the enormous MM disease burden is borne by the
developing world, including Asia. The more common variant of them is open
spina bifida in which the posterior fusion failure results in the exposure of neural
tissue with or without a covering meningeal sac, and the worst of these is the
myelomeningocele, MM. As shown in Table 1, our patients displayed late pres-
entation similar to the study by Onyia et al [10]. While there are patients pre-
senting after 2 years in our study, most studies show a presentation of less than 2
years [11]. Such presentations during teenage-hood may be due to a considera-

tion of marriage particularly in respect of urinary incontinence management, as
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was the case in the 10-year old in our study.

The finding, from Table 2 and Figure 1, of a male to female preponderance of
53.4% - 46.6% is not consistent with worldwide literature reports from western
countries which show a female preponderance [2]. There are several studies
however, with results of a male preponderance of 52.0% - 56.7% from other re-
gions of the world [3] [4] [6]. Also, our study is consistent with the finding from
a Malian study as well as the study by Onyia et al that showed predominance of
male affectation [10] [12]. Perhaps, studies restricted to myelomeningoceles only
and further demographic characterization across Africa may be needed to eluci-
date this finding.

The incidence of surgical site infection, SSI, in patients operated within 48
hours of 25%, as shown in Table 2 and Figure 4, is higher than that seen in lite-
ratures, being 7% - 11.7% [1]. However the incidence of SSI in patients operated
within 72 hours of 6.1% is less than the 7% - 11.7% found in literatures for pa-
tients operated within 72 hours. A Zambian study had shown that at first preo-
perative evaluation, 28% of the neural tube defects were deemed infected (n =
21), allowing for a median age at surgery to be 21 days, from an interquartile
range, IQR, of 15 - 36, despite an initial median age at first neurosurgical evalua-
tion being 9 days with IQR, of 6 - 21 days [13]. In our study, there were no prior
infected MM. Inference from Table 3 showed a weak negative relationship be-
tween surgical site infection and time to presentation, revealing that despite the
ethically sound rationale to close and repair a MM early, the reason of predomi-
nant infection prevention consideration may need further scientific interroga-
tion. No doubt, neurological preservation with early surgical intervention will
remain a prime consideration.

In Table 2 of our study, the overall reported rate of postoperative complica-
tions is 29.1%. This is similar to the study by Gohar et al, who found a compli-
cation rate of 28.7% [14]. Among these, CSF leaks were managed non-operatively
and ventriculo-peritoneal shunts, VP shunts performed in patients who devel-
oped hydrocephalus after myelomeningocele. VP shunt was performed in 7
(6.8%) patients. No meningitis developed in any patient of our study. According
to Reynolds et al, after surgery for myelomeningocele, wound infection is the
most common postoperative complication [13], this is due to a host of reasons
like surgical techniques, poor neonatal immune factors, prior MM contamina-
tion etc.

The CSF leak rate from Table 2 and Figure 5 was 8.7%. Our rate when
compared to controlled study such as the one by Daibu et al was lower. Daibu
et al. attempted to improve the CSF leak rate by performing a single-continuous
repair versus a double-breasted one. Their findings were very interesting: Post-
operative CSF leak occurred in 2 (7.4%) patients in the single-continuous group
compared to 3 (11.1%) patients in the double-breasted group. This difference
may not be unrelated to surgical techniques [15]. Another study aimed at im-

proving the rates of CSF leaks through the surgical procedure of V-Y Plasty by
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Lobo and Nayak, from India, did not yield any significant difference when com-
pared to our regular surgical technique. They studied 22 patients, 9 underwent
primary repair, but had 100% CSF leak and the remaining 13 underwent V-Y
Plasty and had 23.07% CSF leak rate [16]. Our finding show similarity to that of
Shehu et al in Zaria, North Western Nigeria, who reported a CSF leak rate of 6%
[17]. Incidentally, studies from Pakistan on CSF leak rates appear to have higher
rates. While Khan ef a/ found a CSF leak rate of 15%, Gohar et al found a rate
of 16.5% [14] [18]. These rates are comparatively higher than that from our
study. They found that nearly 40% of patients who developed CSF leak had
postoperative hydrocephalus and the leak resolved as soon as the VP shunt was
placed in these patients. This finding suggests that there may be a need of early
radiological screening investigations to survey for the development of postoper-
ative hydrocephalus. For MM repair, we perform simple continuous dura stitch
closure with polyglactin 910 (Coated Vicryl) 4 - 0 sutures in a water-tight fa-
shion, using round-body needle tip.

A study from Florida, USA, was not so different from the Pakistani studies in
terms of CSF leak rates. The study by James HE et al. and Khan et al showed a
higher incidence of post-operative wound infection of 20% (James HE et al) and
CSF leaks of 14% and 17.8% respectively. 10% of patients also underwent VP
Shunt in the study by James HE et al which is similar to our study [19]. Their
study also showed an increased rate of CSF leaks in patients with myelomenin-
gocele repair as compared to other conditions.

We found that the most common location of myelomeningocele is at the
lumbosacral area (69.2%) in our study, followed by lumbar (23.1%) as shown in
Table 2. This is in keeping with the body of literature, however, surprisingly, no
thoracic nor cervical region presentation was seen during the study interval.
Gohar et al had noted that lumbosacral presentation was the highest, 71.05%,
followed by 15.7% and 13.1% respectively for thoracic and cervical presentations
[14]. In a Hungarian study which included 352 cases of myelomeningocele and
meningocele, the most common location was cervical (1.8%) followed by tho-
racic (4.2%), lumbar (16.8%), sacral (34.5%), and at junctions; Cervico-thoracic
(0.9%) and Lumbosacral (22.3%) [20]. In a Western Nigerian study which in-
cluded 106 cases, the most common location was lumbar (55.7%) [21]. The
highest correlation rate of 90.4% was found by Onyia et a/ of the most common
location of the lesion being in the lumbo-sacral area [14].

Literatures have noted that 5% - 10% of myelomeningocele patients have clin-
ically overt hydrocephalus at birth [14]. We noted a remarkable finding that the
prevalence of hydrocephalus in our study was 5.8% at birth and 7.2% post MM
repair (Table 2 and Figure 3), this is in keeping with that clinically seen at birth
from other studies. Higher incidence of hydrocephalus was recorded for MM of
the lower spinal region when compared segmentally, particularly lumbosacral
areas in our study as shown in Figure 3. It has been reported that the rate of

treated hydrocephalus in patients with myelomeningocele varies with the ana-
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tomic level of the lesion, 60.7% for sacral, 82.4% for lumbar, and 92.2% for tho-
racic [22]. We performed 7 (6.8%) ventriculo-peritoneal shunt procedures after
myelomeningocele repair compared to 6 who had hydrocephalus at presenta-
tion. This correlates with the findings by Cherian et a/, who performed CSF
shunts in 8% of the cases after surgery for myelomeningocele [23].

Study Limitation

The study was confined to a single centre where only 3.9% of the sample size
presented within 72 hours of life, which could limit the generalizability of the
findings. The small number of those presenting within 72 hours of life allows for
an inherent bias already, as inadequate test subjects were available for the test

analysis.

5. Conclusion

From our study, the timing of primary neurosurgical repair of myelomeningo-
celes suggests that its impact on surgical site infection may not be too significant.
Therefore, closure of the spinal lesion within the first 72 hours of life may favor
neural damage prevention more. These results indicate that early myelomenin-
gocele repair may not impart significantly on the rate of wound-site infection.
More studies, including a multicentre one, are required for further interrogation

and elucidation of the fundamentals of MM.

Ethics Committee Approval

Due to the retrospective nature of this study, ethics committee approval was

waived.

Informed Consent

Written informed consent was obtained from the parents of the patients who

participated in this study.

Conflicts of Interest

The authors declare no conflicts of interest regarding the publication of this pa-

per.

References

[1] Schroeder, H.K., Nunes, J.C., Madeira, L., Moritz, J.L.W., Walz, R. and Linhares,
M.N. (2012) Postsurgical Infection after Myelomeningocele Repair: A Multivariate
Analysis of 60 Consecutive Cases. Clinical Neurology and Neurosurgery, 114,
981-985. https://doi.org/10.1016/j.clineuro.2012.02.034

[2] Finger, T., Schaumann, A., Pennacchietti, V., Bithrer, C., Thomale, U.W. and Schulz,
M. (2021) Reduced Rates of Infection after Myelomeningocele Closure Associated
with Standard Perioperative Antibiotic Treatment with Ampicillin and Gentamicin.
Child s Nervous System, 37, 545-553. https://doi.org/10.1007/s00381-020-04832-y

[3] Oncel, M.Y., Ozdemir, R., Kahilogullari, G., Yurttutan, S., Erdeve, O. and Dilmen,

DOI: 10.4236/0jmn.2024.142015

146 Open Journal of Modern Neurosurgery


https://doi.org/10.4236/ojmn.2024.142015
https://doi.org/10.1016/j.clineuro.2012.02.034
https://doi.org/10.1007/s00381-020-04832-y

J. 0. Obande et al.

(4]

(7]

(10]

(11]

[12]

(13]

(14]

(15]

(16]

U. (2012) The Effect of Surgery Time on Prognosis in Newborns with Meningo-
myelocele. / Korean Neurosurg Soc., 51, 359-362.
https://doi.org/10.3340/jkns.2012.51.6.359

Copp, A.J., Adzick, N.S., Chitty, L.S., Fletcher, J.M., Holmbeck, G.N. and Shaw,
G.M. (2015) Spina bifida. Nat Rev Dis Prim, 1, Article No. 15007.
https://doi.org/10.1038/nrdp.2015.7

Maugeri, R., Graziano, F., Basile, L., Guli, C., Giugno, A., Giammalva, G.R., et al.
(2017) Trends in Reconstructive Neurosurgery. Springer, Cham, 124 p.
http://link.springer.com/10.1007/978-3-319-39546-3

Attenello, F.J., Tuchman, A., Christian, E.A., Wen, T., Chang, K.E., Nallapa, S., et al.
(2016) Infection Rate Correlated with Time to Repair of Open Neural Tube Defects
(Myelomeningoceles): An Institutional and National Study. Childs Nervous Sys-
tem, 32, 1675-1681. https://doi.org/10.1007/s00381-016-3165-4

Smyth, B.T., Piggot, J., Forsythe, W.I. and Merrett, ].D. (1974) A Controlled Trial of
Immediate and Delayed Closure of Myelomeningocele. The Journal of Bone &
Joint, 56-B, 297-304. https://doi.org/10.1302/0301-620X.56B2.297

Tarcan, T., Onol, F.F, Ilker, Y., Alpay, H., Simsék, F. and Ozek, M. (2006) The
Timing of Primary Neurosurgical Repair Significantly Affects Neurogenic Bladder

Prognosis in Children with Myelomeningocele. Journal of Urology, 176, 1161-1165.
https://doi.org/10.1016/j.juro.2006.04.042

Wakoya, R. and Afework, M. (2023) Burden of Neural Tube Defects and Their As-
sociated Factors in Africa: A Systematic Review and Meta-Analysis. International
Journal of Pediatrics, 2023, Article ID: 9635827.
https://doi.org/10.1155/2023/9635827

Onyia, E., Chikani, M., Mezue, W., Uche, E., Iloabachie, I., Matthew, M., et al. (2018)
Myelomeningocele in Nigeria: Has There Been any Change with Improved Neuro-

surgery Care? International Journal of Sciences: Basic and Applied Research, 32,
64-74.

Kural, C., Solmaz, I, Tehli, O., Temiz, C., Kutlay, M., Daneyemez, M.K. and Izci, Y.
(2015) Evaluation and Management of Lumbosacral Myelomeningoceles in Child-
ren. The Eurasian Journal of Medicine, 47, 174-178.
https://doi.org/10.5152/eurasianjmed.2015.138

Sogoba, Y., Diallo, S., Amadou, I., Sogoba, B., Diallo, M., Kamaté, B., Mariko, D.,
Oumar, C., Kisito, Q., Diall, H., Diakité, L., Diallo, S., Maiga, B., Traoré, F., Sacko,
K., Diallo, O., Kanikomo, D. and Maiga, Y. (2021) Demographic and Clinical Cha-
racteristics of 63 Children with Myelomeningoceles. Open Journal of Modern Neu-
rosurgery, 11, 59-64. https://doi.org/10.4236/0jmn.2021.112007

Reynolds, R.A., Bhebhe, A., Garcia, R.M., Chen, H., Bonfield, C.M., Lam, S., Sichizya,
K. and Shannon, C. (2021) Surgical Outcomes after Myelomeningocele Repair in Lu-
saka, Zambia. World Neurosurgery, 145, e332-9.
https://doi.org/10.1016/j.wneu.2020.10.069

Gohar, R., Rehman, L., Bokhari, I., Ahmed, T., Ahmed, S. and Mumtaz, D. (2023) In-
cidence of Post-Operative Cerebrospinal Fluid Leak in Patients Operated for Spinal
Dysraphism. Pakistan Journal of Neurological Surgery, 27, 187-192.

Daibu, U., Koko, A.M. and Usman, B. (2023) Post-Operative Cerebrospinal Fluid
Leak: Single-Continuous versus Double-Breasted Dural Repair of Myelomeningo-
cele. Egyptian Journal of Neurosurgery, 38, Article No. 55.
https://doi.org/10.1186/s41984-023-00240-x

Lobo, G.J. and Nayak, M.V.-Y. (2018) Plasty or Primary Repair Closure of Myelo-

DOI: 10.4236/0jmn.2024.142015

147 Open Journal of Modern Neurosurgery


https://doi.org/10.4236/ojmn.2024.142015
https://doi.org/10.3340/jkns.2012.51.6.359
https://doi.org/10.1038/nrdp.2015.7
http://link.springer.com/10.1007/978-3-319-39546-3
https://doi.org/10.1007/s00381-016-3165-4
https://doi.org/10.1302/0301-620X.56B2.297
https://doi.org/10.1016/j.juro.2006.04.042
https://doi.org/10.1155/2023/9635827
https://doi.org/10.5152/eurasianjmed.2015.138
https://doi.org/10.4236/ojmn.2021.112007
https://doi.org/10.1016/j.wneu.2020.10.069
https://doi.org/10.1186/s41984-023-00240-x

J. 0. Obande et al.

(17]

(18]

[19]

[20]

[21]

(22]

(23]

meningocele: Our Experience. Journal of Pediatric Neurosciences, 13, 398-403.
https://doi.org/10.4103/JPN.JPN 40 18

Shehu, B.B., Ameh, E.A. and Ismail, N.J. (2000) Spina Bifida Cystica: Selective
Management in Zaria, Nigeria. Annals of Tropical Paediatrics, 20, 239-242.
https://doi.org/10.1080/02724936.2000.11748142

Khan, M.L., Ullah, W., Ishfaq, M., Khan, B.Z. and Ali, M. (2016) Short Term Com-
plications of Myelomeningocele Repair. An experience in Neurosurgery Depart-

ment Lady Reading Hospital Peshawar. Pakistan Journal of Neurological Surgery,
20, 94-99.

James, H.E. and Lubinsky, G. (2005) Terminal Myelocystocele. Journal of Neuro-
surgery, 103, 443-445. https://doi.org/10.3171/ped.2005.103.5.0443

Rab, A. (2013) Prenatal Diagnosis and Further Clinical Characteristics of Spina Bi-
fida. Asian Pacific Journal of Reproduction, 2, 52-57.
https://doi.org/10.1016/52305-0500(13)60117-7

Alatise, O.1., Adeolu, A.A., Komolafe, E.O., Adejuyigbe, O. and Sowande, O.A. (2006)
Pattern and Factors Affecting Management Outcome of Spina Bifida Cystica in

Ile-Ife, Nigeria. Pediatric Neurosurgery, 42, 277-283.
https://doi.org/10.1159/000094062

Oludele Adebayo, B. (2023) Hydrocephalus Associated with Myelomeningocele.
Frontiers in Hydrocephalus. IntechOpen.
https://doi.org/10.5772/intechopen.110535

Cherian, J., Staggers, K.A., Pan, LW., Lopresti, M., Jea, A. and Lam, S. (2016) Thir-
ty-Day Outcomes after Postnatal Myelomeningocele Repair: A National Surgical
Quality Improvement Program Pediatric Database Analysis. Journal of Neurosur-
gery. Pediatrics, 18, 416-422. https://doi.org/10.3171/2016.1.PEDS15674

DOI: 10.4236/0jmn.2024.142015

148 Open Journal of Modern Neurosurgery


https://doi.org/10.4236/ojmn.2024.142015
https://doi.org/10.4103/JPN.JPN_40_18
https://doi.org/10.1080/02724936.2000.11748142
https://doi.org/10.3171/ped.2005.103.5.0443
https://doi.org/10.1016/S2305-0500(13)60117-7
https://doi.org/10.1159/000094062
https://doi.org/10.5772/intechopen.110535
https://doi.org/10.3171/2016.1.PEDS15674

	The Timing of Primary Neurosurgical Repair and Wound-Site Infection in Children with Myelomeningocele
	Abstract
	Keywords
	1. Introduction
	Background

	2. Methods
	2.1. Surgical Technique
	2.2. Data Analysis

	3. Results
	4. Discussion
	Study Limitation

	5. Conclusion
	Ethics Committee Approval
	Informed Consent
	Conflicts of Interest
	References

