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Abbreviations

AFP	 alpha fetoprotein

ASD	 atrial septal defect

cCMV	 congenital cytomegalovirus

CDC	 United States Centers for Disease Control and Prevention

CHARGE	 coloboma, heart defects, choanal atresia, growth retardation, genital abnormalities,  
ear abnormalities

CHD	 congenital heart defect

CLIA	 chemiluminescence immunoassay

CMV	 cytomegalovirus

CNS	 central nervous system

CRI	 congenital rubella infection

CRS	 congenital rubella syndrome

CSF	 cerebrospinal fluid

CT	 computed tomography

CVS	 chorionic villus sampling

CZS	 congenital Zika syndrome

DORV	 double outlet right ventricle

DQI	 data quality indicator

d-TGA	 D(dextro)-transposition of the great arteries

ECLAMC	 Latin American Collaborative Study of Congenital Malformations

EIA	 enzyme immunoassay

ELISA	 enzyme-linked immunosorbent assay

ETOP	 elective terminations of pregnancy

ETOPFA	 elective termination of pregnancy for fetal anomaly

EUROCAT	 European Network of Population-Based Registries for the Epidemiological Surveillance of 
Congenital Anomalies

HC	 head circumference

HLHS	 hypoplastic left heart syndrome

IAA	 interrupted aortic arch
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ICBDSR	 International Clearinghouse for Birth Defects Surveillance and Research

ICD-9	 International Statistical Classification of Diseases and Related Health Problems, Ninth revision

ICD-10	 International Statistical Classification of Diseases and Related Health Problems, Tenth revision

Ig(G/M)	 immunoglobulin G/immunoglobulin M

LMIC	 low- and middle-income country

MCA	 multiple congenital anomalies

MRI	 magnetic resonance imaging

MURCS	 mullerian, renal, cervicothoracic, somite association

NAATs	 nucleic acid amplification tests

NBDPN	 National Birth Defects Prevention Network

NCBDDD	 National Center on Birth Defects and Developmental Disabilities

NOS	 not otherwise specified

NTD	 neural tube defect

OAV(S)	 oculo-auriculo-vertebral (spectrum)

OEIS	 omphalocele, exstrophy of the cloaca, imperforate anus, spinal defects

PRNT	 plaque reduction neutralization test

RCPCH	 Royal College of Paediatrics and Child Health

RENAC	 National Network of Congenital Anomalies of Argentina

RPR	 rapid plasma regain

RT-PCR	 reverse transcriptase polymerase chain reaction

SOP	 standard operating procedure

TAR	 thrombocytopenia absent radius

TEF (also TOF)	 tracheo-oesophageal fistula

TEV	 talipes equinovarus

TPHA	 Treponema pallidum hemagglutination assay

TPPA	 Treponema pallidum particle agglutination assay

USA	 United States of America

VACTERL	 vertebral, anus, cardiac, trachea, oesophagus, renal, limb

VDRL	 Venereal Disease Research Laboratory

WHO	 World Health Organization

ZIKV	 Zika virus
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Fig. 1. Neural tube defects
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CONGENITAL ANOMALIES OF THE NERVOUS SYSTEM: NEURAL TUBE DEFECTS
 
Neural tube defects (NTDs) affect the brain and spinal cord, and are among the most common of the congenital anomalies (see 
Fig. 1). Panel A shows a cross section of the rostral end of the embryo at approximately three weeks after conception, showing the 
neural groove in the process of closing, overlying the notochord. The neural folds are the rising margins of the neural tube, topped by 
the neural crest, and demarcate the neural groove centrally. Panel B shows a cross section of the middle portion of the embryo after 
the neural tube has closed. The neural tube – which will ultimately develop into the spinal cord – is now covered by surface ectoderm 
(later, the skin). The intervening mesoderm will form the bony spine. The notochord is regressing. Panel C shows the developmental 
and clinical features of the main types of NTDs. The diagram in the centre is a dorsal view of a developing embryo, showing a neural 
tube that is closed in the centre but still open at the cranial and caudal ends. The dotted lines marked A and B refer to the cross 
sections shown in panels A and B. Shaded bars point to the region of the neural tube relevant to each defect.

The most prevalent types of NTDs are anencephaly, encephalocele and spina bifida. In anencephaly, the absence of the brain and 
calvaria can be total or partial. Craniorachischisis is characterized by anencephaly accompanied by a contiguous bony defect of the 
spine and exposure of neural tissue. In open spina bifida, a bony defect of the posterior vertebral arches (in this case, the lower thoracic 
vertebrae) is accompanied by herniation of neural tissue and meninges and is not covered by skin. In iniencephaly, dysraphia in the 
occipital region is accompanied by severe retroflexion of the neck and trunk. In encephalocele, the brain and meninges herniate 
through a defect in the calvaria. In closed spina bifida, unlike open spina bifida, the bony defect of the posterior vertebral arches (in 
this case, the lumbar vertebrae), the herniated meninges and neural tissue are covered by skin.

Adapted from: Botto LD, Moore CA, Khoury MJ, Erickson JD. Neural tube defects. N Engl J Med. 1999;341(20):1509–19. Reproduced with 
permission from the publisher.
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