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fundamental disease process is largely preventable with a 
safe, cost effective, and simple dietary vitamin fortifica-
tion. Brazil showed a 10-fold reduction in prevalence of 
NTDs following fortification, while the US observed a 
20% reduction in SB and a 34% reduction in anenceph-
aly.12,37,58 There is, to date, no significant evidence of ad-
verse public health consequences of folic acid fortification 
and the cost-effectiveness ratio is a staggering 150:1.2,12

Implementation Steps
Reducing inequities in neurosurgical care will require 

more than simply increasing capacity and advancing tech-
nical expertise. Fundamentally, neurosurgeons seek to re-

duce the burden of neurological diseases across the world. 
Prevention of FAP-SB represents the single greatest op-
portunity for neurosurgeons to contribute to this goal. As 
the primary stewards of SB care, neurosurgeons must di-
vorce themselves from the idea of prevention as belonging 
solely to the realm of public health policy. Comprehensive 
neurosurgical care delivery ought to incorporate preven-
tion efforts as a central aim and inherent part of an overall 
strategy that improves care and eliminates inequities and 
disparities in the burden of dysraphic disease.

Steps to Improve SB Care
We propose the following concrete steps for both indi-

FIG. 2. Wheat flour folic acid supplementation. The map displays (in green) countries that have legal documentation to either stan-
dardize (“voluntary fortification”) or mandate (“mandatory fortification”) food fortification with wheat flour folic acid, or countries that 
have written standards for folic acid (“fortification standards”). Source: Global Fortification Data Exchange (https://fortificationdata.
org/#data).

FIG. 1. Maize flour folic acid supplementation. The map displays (in green) countries that have legal documentation to either stan-
dardize (“voluntary fortification”) or mandate (“mandatory fortification”) food fortification with maize flour folic acid, or countries that 
have written standards for folic acid (“fortification standards”). Source: Global Fortification Data Exchange (https://fortificationdata.
org/#data).
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viduals and organized neurosurgery to work together to 
enhance SB care.

First, neurosurgeons must serve as powerful advocates 
for mandatory folic acid fortification of centrally processed 
foods. Our professional organizations should forward ev-
idence-based, scientifically valid position statements that 
support fortification and call upon Ministers of Health and 
elected political officials to support public health through 
proven prevention strategies. Neurosurgeons and neu-
rosurgical organizations can collaborate with experts in 
genetics, epidemiology, and public health to call for a re-
surgence of commitment to programs of fortification and 
associated surveillance and enforcement efforts, which 
ensure that the vast majority of women of reproductive 
age consume products that are appropriately fortified with 
folic acid and other micronutrients recommended by the 
WHO. The potential power of neurosurgery in contribut-
ing to this cause is substantial. Success in a single country 
can prevent more disease than any neurosurgeon or neuro-
surgical organization can treat (palliatively) in a lifetime.

Second, neurosurgeons must form partnerships with 

local and international colleagues to advance basic and 
clinical research. This can be accomplished by provision 
of tissue for large-scale genomic studies of human patients 
with NTDs and by advocating for patient registries. Mo-
saic and differential tissue expression ensures the value of 
tissue obtained directly from regions of NTDs. Only neu-
rosurgeons can provide the key tissue available in abun-
dance at the time of surgical treatment.

Third, neurosurgeons must support improved registry 
and surveillance efforts in North America and beyond. An 
example of this is the National Spina Bifida Patient Regis-
try, which is the largest currently available registry of pa-
tients with SB. This registry is sponsored and maintained 
by the US Centers for Disease Control and Prevention and 
currently has almost 9000 patients enrolled from 17 cen-
ters in North America.

Fourth, neurosurgeons should also advocate for greater 
prenatal screening, including ultrasound, by which open 
NTDs can be diagnosed.

Fifth, initiatives such as the Food Fortification Initia-
tive, Push! Global Alliance, and the Center for Spina Bifida 

FIG. 3. Sample Global Push report card. The report cards, developed by the PUSH! Global Alliance To Improve Nutrition and the 
Center for Spina Bifida Prevention/Emory University, provide country and regional snapshots of indicators for SB and hydrocephalus 
surveillance, prevention, and care. Reproduced with permission from the PUSH! Global Health Alliance (http://pu-sh.org/global-report-
cards). For more details on the PUSH! methodology, indicators, scoring criteria, and full recommendations, visit www.pu-sh.org.39
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Prevention at Emory University can provide country-level 
information on NTD prevalence and local prevention, and 
can serve as partners to effect significant change (Fig. 3).39

Sixth, neurosurgeons should support the establishment 
of comprehensive countrywide MMC centers of excel-
lence through a combination of advocacy, international 
collaboration, and funding.

Seventh, SB advocacy organizations and organized 
neurosurgical groups such as the World Federation of 
Neurological Societies, the Foundation for International 
Education in Neurological Surgery, and the International 
Society for Pediatric Neurosurgery must expand avail-
ability of multidisciplinary conferences on SB prevention 
and multidisciplinary management across the world. Such 
conferences must be interdisciplinary and include urology, 
orthopedics, and physical medicine and rehabilitation.

And lastly, neurosurgeons should work to establish and 
expand collaborations between their own institution and 
existing SB centers in developing countries.

Conclusions
Neurosurgeons will continue to enthusiastically debate 

and disseminate new surgical techniques and manage-
ment strategies for patients with NTD. However, unlike 
the vast majority of neurosurgical diseases, in NTDs we 
have a condition that is eminently preventable. We have 
had the scientific evidence for at least 25 years, yet it is 
only being partially utilized and embraced. We must have 
science-based advocacy to impress upon public policy 
decision makers the critical role that folic acid fortifica-
tion can play in the prevention of an otherwise devastating 
birth defect. Neurosurgeons must take an active leadership 
role in primary prevention, which is—and should be—our 
most powerful tool.
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