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molecular genetics and fetal brain physiology have led to the development of techniques that permit

accurate and reliable prenatal diagnosis of a wide range of fetal conditions that affect the central
nervous system. These methods include chromosomal analyses, flow cytometry, quantitative

biochemical analysis of fetal neural cells, direct visualization of fetal brain activity by magnetic
resonance imaging, and molecular genetic assays of fetal DNA. Although fetal brain imaging can be
used to diagnose cystic and solid brain lesions that develop in utero, the most commonly diagnosed

conditions in fetal medicine are genetic abnormalities. Prenatal diagnosis of fetal anencephaly,
polymicrogyria, mental retardation, and other genetic disorders is routinely performed. The most
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common chromosomal abnormality in the fetus is trisomy 21, which can be detected in
approximately 2% of pregnancies at midtrimester. Other genetic abnormalities such as prune belly

syndrome, Walker-Warburg syndrome, methylmalonic aciduria, dihydropteridine reductase
deficiency, and congenital muscular dystrophy can be diagnosed when present in utero by

ultrasound evaluation and biochemical analyses. New developments in prenatal screening for neural
tube defects and certain genetic diseases of the fetus are based on neural tube imaging by

ultrasound and biochemical markers in maternal serum or urine. While these screening techniques
may be accurate in the first and second trimesters, their performance remains suboptimal for the
third trimester. In addition, the time required for fetal neural cell isolation, biochemical or genetic

analysis, and fetal imaging techniques complicates prenatal diagnosis, which
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