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BACKGROUND: The incidence of spina bifida (SB) in the developing world is higher than
in the United States because of malnutrition and folic acid deficiency during pregnancy.
Advances in technology have made prenatal repair of myelomeningocele (MM) possible.
OBJECTIVE: The objective of the guidelines are, (1) To create clinical recommendations for
bestpractices, basedona systematic reviewandanalysis of available literature, (2) toobtain
multi-disciplinary endorsement of these guidelines from relevant organizations, and (3) to
disseminate the educational content to physicians to improve the care of infants withMM.
METHODS: The Guidelines Task Force developed search terms and strategies used to
search PubMed and Embase for literature published between 1966 and September 2016.
Strict inclusion/exclusion criteria were used to screen abstracts and to develop a list of
relevant articles for full-text review.
RESULTS: Guidelines authors aimed to systematically review the literature and make
evidence based recommendations about the timing of closure after birth, hydrocephalus,
the impact of prenatal closure, and the effect of prenatal closure on ambulation ability
and tethered spinal cord. Evidence concerning persistent ventriculomegaly and cognitive
impairment was also evaluated. Hundreds of abstracts were identified and reviewed for
each of the 5 topics. A total of 14 studies met stringent inclusion criteria.
CONCLUSION: Based on a comprehensive systematic review, a total of 5 clinical practice
recommendationsweredeveloped,with 1 Level I, 2 Level II and2 Level III recommendations.
The full guideline canbe foundathttps://www.cns.org/guidelines/guidelines-spina-bifida-

chapter-1.
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S pina bifida (SB) affects development
and quality of life. Most infants with
myelomeningocele (MM) have hydro-

cephalus (HC) and require surgical treatment.
There are variations of clinical practice with
regard to timing and type of closure, and
antibiotic administration. While in utero closure
of MM is an option for some women whose
infants met certain criteria for diagnosis of
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SB as fetuses, globally, this option is not
readily available. Some experts insert a ventricu-
loperitoneal shunt at birth, some advocate
choroid plexus coagulation and endoscopic third
ventriculostomies and others advocate conser-
vative non-surgical management of HC and
ventriculomegaly (VM).1-3

OBJECTIVES

Guidelines authors aimed to systematically
review the literature and make evidence based
recommendations about the timing of closure
after birth, and to investigate the evidence
concerning persistent VM and cognitive
impairment.

NEUROSURGERY VOLUME 85 | NUMBER 3 | SEPTEMBER 2019 | 299

D
ow

nloaded from
 https://academ

ic.oup.com
/neurosurgery/article-abstract/85/3/299/5549940 by guest on 16 August 2019

http://orcid.org/0000-0002-9237-2981
mailto:catherine.mazzola@rutgers.edu
https://www.cns.org/guidelines/guidelines-spina-bifida-chapter-1
https://www.cns.org/guidelines/guidelines-spina-bifida-chapter-1


MAZZOLA ET AL

METHODOLOGY

Process Overview
The Guideline Task Force members conducted a systematic

review of the literature relevant to the management of MM
in infants and children. Additional details of the systematic
review are provided at https://www.cns.org/guidelines/guidelines-
spina-bifida-chapter-1.

Selection of Clinical Topics
The goals of this effort were to discern the most effective

strategies for a variety of MM-related problems, including timing
of closure, antibiotics, and HC/ VM.

Literature Search
The search terms and strategies used to search The National

Library of Medicine PubMed and Embase databases for
relevant literature published between 1966 and September 2016
are available at https://www.cns.org/guidelines/guidelines-spina-
bifida. Literature searches were supplemented with manual
screenings of the bibliographies of all retrieved publications
and other potentially relevant systematic reviews. All liter-
ature identified were subject to the article inclusion/exclusion
criteria described at https://www.cns.org/guidelines/guidelines-
spina-bifida-chapter-1.

Rating the Quality of Evidence
The quality of evidence was rated using an evidence

hierarchy developed by the Joint AANS/CNS Guidelines Review
Committee for 3 different study types including therapeutic effec-
tiveness and diagnosis and prognosis (Appendix II). Additional
information regarding the hierarchy classification of evidence
can be located here: https://www.cns.org/guidelines/guideline-
procedures-policies/guideline-development-methodology.
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RECCOMMENDATIONS

PICO Question
Is there a difference in the proportion of patients who develop

shunt-dependent HC between fetuses who underwent prenatal
MM closure compared to infants who underwent postnatal MM
repair?

Target Population
Infants with MM who meet eligibility criteria as fetuses for

prenatal MM repair.

Recommendation(s)
Prenatal repair of MM is recommended for those fetuses

who meet maternal and fetal Management of Myelomeningocele
Study (MOMS) specified criteria for prenatal surgery to reduce
the risk of developing shunt-dependent HC (Level I). Differ-
ences between prenatal and postnatal repair with respect to the
requirement for permanent cerebrospinal fluid diversion should
be considered along with other relevant maternal and fetal factors
when deciding upon a preferred method of MM closure.

PICO Question
In patients with MM, does prenatal or postnatal closure

improve the ability to ambulate?

Target Population
MM patients diagnosed prenatally.

RECOMMENDATION(S)

1. When possible, for prenatally diagnosed fetuses with MMwho
meet maternal and fetal MOMS inclusion criteria, prenatal
closure of MM should be performed, which may improve
ambulatory status for patients in the short term (at 30 mo of
age) (Level II).

2. Long term benefit for ambulatory status with prenatal closure is
unknown. Children who have had either prenatal or postnatal
closure should be carefully followed for the development of
tethered spinal cord with the associated loss of ambulatory
function (Level III).

PICO Question
In patients born with a MM, does closure of the defect within

48 hours reduce the rate of infection?

Target Population
Infants born with a MM.

RECOMMENDATION(S)

1. There is insufficient evidence to confirm that closure of MMs
within 48 hours decreases the risk of wound infection.
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EXECUTIVE SUMMARY

2. It is recommended that if MM closure is delayed beyond 48
hours, antibiotics should be initiated. (Level III)

PICO Question
In MM patients with HC, does persistent enlargement of the

ventricles adversely impact neurocognitive development?

Target Population
MM patients with HC.

Recommendation
Currently, there is insufficient data to conclude that ventricular

size and morphology impact neurocognitive development.

PICO Question
Is there a difference in the rate of development of tethered cord

syndrome in infants who had prenatal MM closure compared to
infants who had MM closure after birth?

Target Population
Infants and children with MM.

Recommendation(s)
Continued surveillance for tethered cord syndrome and/or

the development of inclusion cysts in children with prenatal
and postnatal closure of MM is indicated (Level II), as there
is evidence that prenatal closure increases the risk of recurrent
tethered cord over the baseline rate seen with postnatal closure.

CONCLUSION

This evidence based guideline and systematic review of the
literature relevant to children with MM were accomplished in
order to improve the quality of life for patients with MM.
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These evidence-based clinical practice guidelines were funded exclusively by
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Disclaimer of Liability
This clinical, systematic, evidence-based clinical practice guideline was

developed by a multi-disciplinary physician volunteer taskforce and is provided
as an educational tool based on an assessment of the current scientific and clinical
information regarding the management and treatment of pediatric patients with
MM. These guidelines are disseminated with the understanding that the recom-
mendations by the authors and consultants who have collaborated in their devel-
opment are not meant to replace the individualized care and treatment advice from
a patient’s physician(s). If medical advice or assistance is required, the services of a
physician should be sought. The proposals contained in these guidelines may not
be suitable for use in all circumstances. The choice to implement any particular
recommendation contained in these guidelines must be made by a managing
physician in light of the situation in each particular patient and on the basis of
existing resources.
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