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POINT OF VIEW

Fetal treatment for myelomeningocele in Brazil
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Neural tube defects (NTDs) are congenital malformations that result from the failure 
of the neural tube to close between the 5th and 6th week of gestation. The anatomical 
site where the defect occurs defines the type of defect.1 Spina bifida (SB) is the result 
of neural tube failure closing in its caudal portion. It is classified as opened, in more 
than 90% of the cases, when the nerve structures are exposed by a defect in conjunction 
with the skin, and closed, which corresponds to the smallest proportion of the cases, 
where the nerve structures are covered by the skin.2

Opened spina bifida has different subtypes defined by the content within the defect. 
The meningocele contains only the dural sac, while the myelomeningocele also contains 
neural elements that are attached to the hernial sac. The term myeloschisis or rachisis 
is used when the neural placode is exposed without the presence of a hernial sac, and 
presents as a flat lesion.3

Every year, around 150,000 children are born with SB in the world.4 In Brazil, the 
estimated prevalence is 14 cases per 10,000 births and the sum of all types of NTD 
reaches 24 cases per 10,000 births.5

Most cases of NTDs are considered to be of multifactorial origin and are influenced 
by a combination of geographical, ethnic, genetic and dietary factors.6 Among the 
nutrients involved in the etiopathogenesis of this disease, the most established is the 
folate (also known as folic acid or vitamin B9). Folate is not produced by the human 
body and must be obtained by eating food rich in this vitamin or supplement in its 
synthetic form.7 Some countries have introduced folic acid into essential food, in 
Brazil this fortification is carried out in wheat flour, as a way of trying to minimize 
the occurrence of NTD cases.8
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The SB diagnosis is made during prenatal care in 
more than 90% of cases.9 Currently, ultrasound (USG) 
is considered the gold standard for this diagnosis. The 
sonographic characteristics of SB can be detected in the 
second trimester and include an abnormal skull shape 
with flattening of the temporal bones (“lemon sign”), 
abnormal appearance of the teardrop-shaped cerebral 
ventricles (colpocephaly), ventriculomegaly, alteration 
of the posterior fossa with cerebellar herniation (“banana 
sign”) and non-visualization of the cisterna magna and 
alteration in the position of the feet and lower limbs (LLL) 
with decreased movement. In addition to these indirect 
signs, a direct defect in the spine can also be observed 
with the presence of a cystic image or sacculation and 
abnormal or incomplete closure of the posterior vertebral 
arches.10 It is important to note that new markers for SB 
have been introduced in recent decades, allowing suspicion 
and diagnosis to be made in the first trimester, such as 
intracranial transluscence.11

Myelomeningocele  is  a  complex congeni ta l 
malformation and the most common central nervous 
system (CNS) anomaly compatible with life. It has a 
death rate of around 10%12 and has considerable short- and 
long-term morbidity and mortality, including paralysis, 
reduced strength and movement of the lower limbs and 
intestinal and urinary dysfunction. At birth, they have 
cerebellar herniation (Arnold Chiari Syndrome type II) 
with obliteration of the foramen magnum, brainstem 
abnormalities and often hydrocephalus and the need for 
a ventriculo-peritoneal shunt. It is important to note that 
surgical revisions of the ventriculo-peritoneal shunt are 
common throughout life due to infection or obstruction.13

The classic treatment for spina bifida is performed 
after birth, but since the publication of the “Management of 
Myelomeningocele Study” (MOMS)14 in 2011, intrauterine 
correction has been an option for these patients. The study 
showed an improvement in motor function, less herniation 
of the brainstem and cerebellum and a reduction in the 
need for surgical procedures for hydrocephalus, especially 
the need for peritoneal ventricle shunt, when comparing 
intrauterine and postnatal repair, with an improvement in 
quality and life expectancy for these patients.14

Despite the clear benefits demonstrated by the study, 
which led to it being discontinued before reaching the 
initial number of estimated patients, some limitations 
and maternal and fetal risks have also been described. 
Among the main complications was an increased risk of 
premature rupture of membranes (PROM) and spontaneous 
premature birth, with 79% occurring before 37 weeks and 
36% before 35 weeks,14 as well as maternal limitations 
throughout pregnancy and the need for surgical delivery 
for this and future pregnancies.14

Since the publication of the MOMS trial, the number 
of centers offering fetal surgery for myelomeningocele has 
grown significantly, especially in the United States, thus 
increasing regional access to the procedure, but potentially 
diluting the experience of individual centers.

In Brazil until 2011, fetal surgery was only performed 
in São Paulo, at the Escola Paulista de Medicina of the 
Universidade Federal de São Paulo (Unifesp) and later at 
the Hospital e Maternidade Santa Joana by the same team.

After the MOMS trial, other centers began offering 
this procedure.Initially, there were two more centers in 
São Paulo, the Unidade Fetal do Hospital do Coração 
(HCor) and the Hospital Israelita Albert Einstein (the first 
fetoscopic myelomeningocele repair in Brazil in 2013).
Subsequently, intrauterine myelomeningocele repair could 
be performed in different States and medical centers in 
Brazil, making the procedure more available to patients. 
Other Brazilian centers that regularly perform intrauterine 
surgery include Hospital Moinhos de Vento - Rio Grande 
do Sul, Maternidade Escola da UFRJ - Rio de Janeiro, 
Maternidade Escola Assis-Chateaubriand (MAEC) - 
Ceará and Hospital Vila da Serra - Minas Gerais.

The Instituto de Medicina Integral Prof. Fernando 
Figueira (IMIP) is a reference hospital for fetal 
malformations and neurosurgery in the State and 
Northeast region of Brazil.Since 2013, fetal medicine and 
neurosurgery service at IMIP have been performing and 
offering patients from the Sistema Único de Saúde (SUS) 
(Public Health System) intrauterine myelomeningocele 
repair, making it the fourth center in Brazil to perform 
this procedure. The surgery performed at our service 
is “open”, using the mini-hysterotomy technique15 and 
adapted for our institution.16 It is worth noting that the 
surgical complications at IMIP were similar in frequency 
to those reported in the literature,14 such as PROM, which 
was approximately 48%.16

The group of IMIP has performed more than 80 
procedures over the years, and the team is made up of 
specialists in fetal medicine, neurosurgery and anesthesia.
As well as specialist physicians, we have the support 
of resident physicians, undergraduate students, nursing 
professionals, surgical block and the intensive care unit 
(ICU). This multidisciplinary team is extremely important 
for the support and monitoring of each patient.

Despite the progress made in recent years in terms 
of the availability of specialized fetal medicine centers in 
Brazil, intrauterine surgery still lacks centers in all regions 
of the country. Currently, patients still have to travel 
around Brazil in an attempt to find specialized centers, and 
there is little publicity about the possibility of this repair 
while still in the womb, which ends up with the loss of 
opportunity to perform it, since it must be carried out in 
the 2nd gestational trimester.
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