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REVIEW ARTICLE

Comparison of Prenatal and Postnatal Management in
Myelomeningocele: Literature Review
Dwi Herawati Ritonga1), Andre Marolop P Siahaan2)
ABSTRACT
Myelomeningocele is one of spina bifida with more severe condition and symptoms according to the position of the defect in
the vertebrae. Myelomeningocele is a protrusion of the sac in the vertebrae. Individuals with myelomeningocele generally present with hydrocephalus and Chiari II malformation.
Objective: This review describes comparison of prenatal and postnatal management of myelomeningocele.
Discussion: Myelomeningocele management can be performed in prenatal and postnatal period. Early diagnosis and poor
quality of life associated with this condition, in-utero surgery has been recommended as the treatment of choice for myelomeningocele. Postnatal surgery is performed to prevent further spinal cord degradation, but cannot repair the present damage of spinal cord.
Conclusion: Myelomeningocele management can be performed in of prenatal (intrauterine) and postnatal period. Prenatal
management is more profitable at right timing to reduce mortality and morbidity rates.
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INTRODUCTION
Spina bifida is one of neural tube defect. This malformation is characterized by the failure of the neural tube to fuse completely at the time
of primary neurulation, which is characterized by the presence of the
spinal cord in the external environment1). Spina bifida occurs in approximately 1 in 2000 births in the United States and 1.3 in 10,000 births in
the UK2). Spina bifida caused by multifactors, including genetic factors,
chromosomal abnormalities, inadequate folic acid intake during pregnancy, obesity and diabetes during pregnancy, and use of anticonvulsant
drugs such as valproic acid during pregnancy3).
Neural tube malformations in spina bifida have varying severity
which categorized according to the defect. Spina bifida occulta with the
mildest severity is characterized by a defect in one or more vertebrae, is
the most common form and usually asymptomatic. Spina bifida cystica
is divided into two subgroups, meningocele and myelomeningocele.
Meningocele is a protrusion of a sac that originates from the meninges
through the vertebral gap and is exposed to the external environment.
Myelomeningocele is also a protrusion of the sac, with a more severe
condition and symptoms according to the position of the defect in the
vertebrae. Individuals with myelomeningocele generally present with
hydrocephalus and Chiari II malformation4).
Conventional management when myelomeningocele is diagnosed
definitively during pregnancy is to have an abortion or prepare for postnatal surgery. Postnatal surgery is performed to prevent further spinal
cord degradation and if not performed the survival rate to two years of
age is only 20%. Although postnatal surgery prevents the myelomeningocele from worsening, it cannot repair the present damage of spinal
cord. Therefore, prenatal surgical management of myelomeningocele is
recommended. Early diagnosis and poor quality of life associated with
this condition, in-utero surgery has been recommended as the treatment
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of choice for myelomeningocele3,4).

OBJECTIVE
To discuss the comparison of prenatal and postnatal management of
myelomeningocele.

DISCUSSION
Myelomeningocele is one of the most severe forms of spina bifida.
In this situation, the spinal cord exits through the vertebral space causing motor paralysis and partial or complete sensory deficits in the part
of the body below the defect. Paralysis that occurs can cause inability to
walk, micturition and defecation disorders5). Other clinical symptoms
include skeletal abnormalities such as club foot and scoliosis, sexual
dysfunction, learning disorders such as difficulty in concentration and
memory with normal intelligence. Almost all children with myelomeningocele develop hydrocephalus and Chiari II malformation. Chiari II
malformation includes herniation of the cerebellum, pons and medulla
oblongata through the foramen magnum into the cervical vertebral column6-8). It occurs in most cases of myelomeningocele, but symptoms
such as difficulty breathing and swallowing occur in only one third of
cases2,9). Hydrocephalus occurs after birth in 80% of cases of myelomeningocele, which is characterized by widening of the ventricles of the
brain due to accumulation of cerebrospinal fluid (CSF) causing
increased intraventricular pressure. In addition, children born with congenital abnormalities of the vertebrae are usually associated with the
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neous flaps and skin grafts can be performed15). Complications associated with postnatal surgery varied, from problems related to wound healing such as infection and skin flap necrosis to CSF leakage. CSF leakage can lead to incomplete closure and meningitis may occur. Wound
infection occurs in 1-12% of patients, while CSF leakage occurs in 17%
of patients. Complications from surgery are mostly preventable with
good follow up and usually occur in the first week after surgery16).
The most common problem in myelomeningocele is the presence of
hydrocephalus. The occurrence of hydrocephalus in spina bifida is suspected due to the Chiari II malformation13). Infants with myelomeningocele who born with signs of hydrocephalus can undergo ventricular
shunt surgery at the same time as surgical closure of the cele defect.
Insertion of a shunt is required if there are signs of increased intracranial pressure such as an enlarged head, a large tense fontanel, a sign of
sunset eye phenomenon. The preferred management for shunt placement
is a ventriculoperitoneal shunt (VP shunt)14).
Others postnatal management of myelomeningocele is including
orthopedic management of limbs malformation such as congenital talipes equinovarus and management related bowel and bladder incontinence13,14).
Prenatal Management of Myelomeningocele

Figure 1: Postnatal Surgical Management of Myelomeningocele18)

formations, anal atresia, tracheosophageal fistula, cardiovascular disorders, limb and kidney malformations9).
The conventional management for myelomeningocele is performing
surgery on the defect after birth. Surgical management is performed to
cover the exposed spinal cord and prevent infection, and inserting a ventricular shunt if hydrocephalus is found2,6). The recommended time to
perform surgical management is best between 24-48 hours after
birth10,11). Surgery should be performed within the age of 72 hours to
minimize the risk of infection and neurological deterioration12). The
most important issue in myelomeningocele cases is the presence of
hydrocephalus. It is suspected that the occurrence of hydrocephalus in
spina bifida is due to the Chiari II malformation13). Infants with myelomeningocele born with signs of hydrocephalus can undergo ventricular
shunt surgery at the same time as surgical closure of the cele defect.
Installation of a shunt is required if there are signs of increased intracranial pressure such as an enlarged head, a large tense fontanel, a sign of
sunset eye phenomenon. The preferred treatment for shunt placement is
a ventriculoperitoneal shunt (VP shunt)1).
Postnatal Management of Myelomeningocele
Postnatal management of myelomeningocele cases not only focused
on repairing the defect, but also managing the hydrocephalus and other
symptoms. Postnatal surgery was performed to prevent further spinal
cord degradation. Surgical management of myelomeningocele begins
with a midline incision and dissection around the placode to separate the
skin and meningeal layers. (Figure 1). In most cases the neural placode
is reattached end to end to join the defect of neural tube by suturing
from lateral to medial ends. If the placode is too wide and cannot be
done, the neural structures are returned to their position in the spinal
canal. The next step is to create a protective layer around the tubular
placode by creating a dural sac around it. The free dural layer around
the placode is removed and sutured in the midline to close and prevent
CSF leakage during surgery and the development of meningitis.11,12) In
most cases, the defect is small enough to simply closed with skin by
suturing the lateral side in the midline. In cases with a defect with diameter more than 5-8 cm for more complex closure, skin flaps, mucocuta-

Prenatal management of myelomenongocele performed with two-hit
hypothesis concept. Two-hit hypothesis concept consists of first hit;
myelomeningocele defect in early gestation period, and second hit; the
defect was exposed by intrauterine environment causing irreversible
neural damage. Early closure of intrauterine defect (prenatal) has potential benefit for better outcome17). The best timing for closure of this prenatal defect is estimated to be between 19-25 weeks of gestation.
Because 18 months of gestation is having higher risk for interventional
manipulation, whereas after 30 weeks of gestation the risk for premature
labor is higher18).
One study of myelomeningocele described inclusion and exclusion
criteria (table 1) for prenatal management19). Comprehensive assessment
by modern medical imaging techniques is needed before doing the prenatal management; included fetal anatomical assessment with measurement of severity indicators, such as confirmation of a thin walled cystic
lesion, its level and extension, cerebral ventricular diameter, lower
extremity movement and foot positioning, exclusion of spinal deformation, localization of the placenta, as well as measurement of the cervical
length, and exclusion of uterine anomalies that may interfere with open
fetal surgery. The results of the fetal assessment and its prognosis were
then discussed with the family, also potential benefits, disadvantages of
fetal surgery and the alternative options. The anesthesiologist and the
maternal-fetal medicine specialists screened for physical maternal risks.
The maternal risks were discussed, such as the side effects of tocolysis,
including the risk of pulmonary oedema, abruptio, uterine rupture, long
hospitalization, as well as the need for future caesarean delivery, prior to
obtaining informed consent20-29).
Surgical procedures vary depending on where it is performed, but
the principle is carried out as follows. (Figure 2)18).
1. Laparotomy skin incision was performed and the uterus was
explored, ultrasound was used to see the position of the fetus. In
some procedures amniotic fluid is collected and stored in a warm
place and the uterine environment is maintained using lactated
Ringer's solution.
2. Hysterotomy incision was performed at the top of the uterine
body. Followed by closure of the myelomeningocele defect
through the incision.
3. The procedure for closing the prenatal defect is the same as in
the postnatal procedure but should be done as quickly as possible.
4. After closure of the defect, the fetus is repositioned in the uterine
cavity and amniotic fluid is returned.
5. The last procedure is closure of the uterus and abdominal cavity.
Prenatal management of myelomeningocele is expected to decrease
neurological deficits in newborn infants.
Comparison between Prenatal and Postnatal Management of
Myelomeningocele
In prenatal management of myelomengocele, the first thing to consider is the risk of the procedure for fetus and the mother. If this procedure is high risk for the mother and fetus, then surgical closure of the
postnatal defect should be the best choice. The outcomes of prenatal
intervention in myelomeningocele are expected to decrease the need for
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Figure 2: Prenatal Myelomeningocele Defect Closure (intrauterine)18) Figure 3: Comparison of outcomes following prenatal and postnatal management of myelomeningocele37)
Table 1: Inclusion and exclusion criteria for patients participating in the MOMS trial19
Inclusion Criteria
■

Maternal age ≥ 18y

■

Gestational age at randomization 19wks, 0d–25wks, 6d

■

Normal karyotype

■

S1-level lesion or higher

■

Confirmed CM type II malformation on prenatal ultrasound and magnetic resonance imaging

Exclusion criteria
• Insulin-dependent pregestational diabetes
• Additional fetal anomalies unrelated to MMC
• Fetal kyphosis ≥ 30 degrees
• History of incompetent cervix and /or short cervix < 20 mm by ultrasound scan
• Placenta praevia
• Other serious maternal medical condition
• Obesity defined by body mass index of ≥ 35
• Previous spontaneous singleton delivery < 37wks gestation
• Maternal–fetal Rh iso-immunization
• Positive maternal human immunodeficiency virus or hepatitis B or known hepatitis C positivity • No support person to stay with the pregnant women at the centre
• Uterine anomaly
• Psychosocial limitations
• Inability to comply with travel and follow-up protocols
• Multiple pregnancy

shunt placement, incidence and severity of hydrocephalus and Chiari II
malformation, bladder and bowel incontinence or constipation, and
increase mobility of the lower limbs. All of these outcomes will ultimately improve the quality of life of the children with history of myelomeningocele30).
There are many studies observed the short- and long-term effects of
closing postnatal myelomeningocele defects. In one study, 34% of children with postnatal defect closure died before 5 years old. This mortality rate decreased over the next 35 years along with technological developments to only 26%31,32). The quality of life for children with myelomeningocele who had undergone postnatal surgery varied. As many as 80%
of children with intelligence levels above 80 and 85% can go to school
as usual, with limitations in the lower limbs motor function. Only 30%
of children with myelomeningocele with postnatal surgery are able to
live independently, 35% require daily care, and another 60% have neurologic developmental delays33,34). The incidence of incontinence in children with postnatal surgery of myelomeningocele is about 61.25% for
bowel incontinence and 47.5% for bladder incontinence34).
In prenatal management of myelomeningocele, the mortality rate
decreases, compared with postnatal management, with a survival rate of
94% and the cause of death is related to premature delivery17). The cause
of death in infants with preterm labor is generally respiratory distress
due to immature lung function. In children with prenatal myelomeningocele surgery, neurological and cognitive development is found to be
appropriate the average age35,36).
Bruner et al in their 1999 study compared the incidence of herniation and the need for shunt placement in a group of myelomeningocele
cases with prenatal and postnatal management. There was a decrease in

the incidence of herniation and the need for a shunt in the prenatal management group (Figure 3) which will improve the quality of life of children with myelomeningocele37).

CONCLUSION
Myelomeningocele management can be performed in of prenatal
(intrauterine) and postnatal period. Prenatal management is more profitable at right timing to reduce mortality and morbidity rates.
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