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sac (see Figure 14.2). The spinal cord does not properly function at the point of the sac 
and below. Surgery will be performed to remove the sac when the infant is born, but 
the damage to the spinal cord cannot be reversed (Herring, 2013). Since 1996, some 
babies born with myelomeningocele spina bifida have had surgery while still in their 
mothers’ wombs. The results of a seven-year, multicenter study demonstrated that fetal 
surgery has some early advantages over surgery after birth in terms of reduced rates of 
hydrocephalus (buildup of cerebrospinal fluid in the brain) and higher rates of inde-
pendent walking by 30 months of age. Additional research is under way to determine 
if the long-term effects of fetal surgery are worth the risks posed to the mother during 
surgery and the risk of preterm delivery or infant mortality (Cincinnati Fetal Center, 
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  FIGURE 14.2  Normal Development of the Neural Tube, 
Normal Spine at Birth, and Spina Bifida




