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MYELOMENINGOCELE

A Brazilian University Hospital experience
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ABSTRACT - We analyzed 31 children with myelomeningocele born between July 1990 and July 2000. Follow-
up median was 24 months (6-68months). Only 2 mothers had a known etiologic factor (diabetes mellitus).
Twelve had the correct prenatal diagnosis. All children were born at term; 23 by cesarean; 13 had rupture
of the membrane. Surgical correction had a 4 days median (1 to 44 days). Lumbosacral lesions were the
most frequent (46%). Thirty patients were hydrocephalic, shunt was placed in 27. Meningitis was 4 times
more frequent in shunted patients. Seven became epileptic (19.4%). Denver II test showed significant delay
in gross motor development . Neurogenic bladder was diagnosed in 12 patients. Congenital clubfoot was
the main orthopedic malformation (53%). Six infants died. Nowadays, 17 patients are being followed. A
multidisciplinary approach probably helps for a better quality of life.
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Mielomeningocele: experiência de um hospital universitário brasileiro

RESUMO - Avaliamos 31 crianças com mielomeningocele nascidas entre julho de 1990 e julho de 2000. A
mediana de acompanhamento foi 24 meses (6-68m). Duas mães possuíam conhecido fator de risco (dia-
betes mellitus). Doze obtiveram correto diagnóstico pré-natal da patologia. Todas as crianças nasceram a
termo; 23 via cesariana; 13 apresentaram ruptura de membrana. A mediana de correção cirúrgica foi 4
dias (1-44d). Lesões lombosacras foram as mais freqüentes (46%). Trinta pacientes apresentaram hidroce-
falia, sendo a derivação ventrículo peritoneal (DVP) necessária em 27. Meningite foi 4 vezes mais frequente
em pacientes com DVP. Sete pacientes eram epilépticos (19,4%). O teste de Denver II mostrou atraso motor
significante. Bexiga neurogênica foi diagnosticada em 12 pacientes. Pé torto congênito foi a malformação
ortopédica mais comum (53%). Seis pacientes morreram. Até o momento, 17 pacientes são acompanhados.
Uma abordagem multidisciplinar provavelmente colabora para melhor qualidade de vida.

PALAVRAS-CHAVE: mielomeningocele, defeitos do tubo neural, deficiências neurológicas.

Myelomeningocele has a frequency of approx-
imately 1:1000 newborn alive, with preponderan-
ce in females and white race1,2. It is a neural tube
defect (NTD) that results from a failure of closure
of the neural tube during the fourth week of em-
bryogenesis. It can occur since cervical until sacral
region. Depending on the level of the lesion can
cause different grades of neurological dysfuncti-
on2. Etiology is variable, involving both genetic and
environmental factors, as for instance an inade-
quate level of folic acid during embryonary neuru-

lation2-8. The cystic appearance noted at the spinal
cord is easy to diagnose at newborn period and must
be repaired within 24 to 48 hours to reduce the risk
of infection. However, treatment is not limited to
the closure of the NTD, since other systems show
abnormalities, as urinary system, for example2.

Nowadays, with the advent of neonatal intensi-
ve care unit (ICU), antibiotics and new neurosur-
gery techniques, and high quality of the rehabilita-
tion techniques, an increase in the life expectance
of children with myelomeningocele has been ob-
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served. Thus, it is important that the health care
institutions and the society as a whole, be prepare
to receive these children and offer them a better
quality of life.

On this basis, we reviewed the patients with
myelomeningocele born or transferred to the ma-
ternity of our hospital, to determine their clinical
profile, the treatment approach offered to them,
and their follow-up. Special attention was paid to
neurological performance, and to determinig we-
ther the children were able to walk and to acquire
sphincter control.

METHOD
We reviewed the follow-up of neonates born in the

maternity of University Hospital of Universidade Federal
do Paraná between July 1990 and July 2000, as well as
newborns with myelomeningocele transferred to Neo-
natal Intensive Care Unit (ICU) of our Hospital during the
same period. The Ethical Committee of this Hospital ap-
proved the study.

Prenatal and neonatal data were reviewed from Neona-
tal ICU registers. Other data were collected from outpati-
ents care register, accomplished by neurologic and surgi-
cal teams, composed by resident of third and fouth years
under supervision of teachers of the respective disciplines.

We analyzed gender, race, family history, and mater-
nal aspects that could have some relation with the occur-
rence of the disease (drugs in use, age, parity, education-
al level, prenatal care, and basic diseases), as well as time
of diagnosis (pre or post-natal), perinatal data (type of
delivery, gestational age by Parkin, newborn weight, Ap-
gar score, head circumference, orthopedic abnormali-
ties), characteristics of the lesion (location, presence or not
of membrane rupture, use of prophylactic antibiotics)
and central nervous system (CNS) abnormalities, seen th-
rough computed tomography (CT) scan or ultrasonogra-
phy (US), date of surgical correction and insertion of ven-
tricle peritoneal shunt (VPS). The Denver II Screening test
was used to assess the neuropsychomotor development
of these patients up to the age of 2 years9,10. Other data
related to neurological complications have also been
indicated, such as: epilepsy, meningitis, VPS changes).

Urological follow-up estabilished at the outpatient
clinic of pediatric surgery were also evaluated by means
of imaging exams such as urography, echography or
urodynamic evaluation; presence or not of neurogenic
bladder, prophylactic use of antibiotics for infection of
urinary tract, use of catheterization or not, sphincter con-
trol, ability to walk and renal function monitorization.
Orthopedic deformations were also described. 

RESULTS
A total of 36 cases of myelomeningocele were de-

tected between 20369 liveborn infants at our ma-

ternity between July 1990 and July 2000, equivalent
to a prevalence of 1.8 cases/1000 liveborn infants.

The effective number of patients in the study
was 31.26 of them originally from our maternity
and 5 born in other maternities in the state and
transferred to the neonatal ICU of our Hospital in
the first few days of life. Ten patients born in our
maternity were excluded because they didnot re-
turn to outpatient clinic for follow-up.

There was a frank preponderance of white race
(29 patients = 93.5%) but no difference in gender
(16 females: 15 males). Mean maternal age was 25
years old (SD7.3 years). Educational level ranged
from 1 to 11 years of study (mean ± SD= 7.7 ±
3.7years). With respect to family origin, 10 were
from Curitiba, 10 from metropolitan region of the
city and 11 from other towns in the State of Parana.
Two mothers had diabetes mellitus during preg-
nancy, 1 epilepsy, 2 rheumatic disease, 2 cancer and
2 systemic hypertension. None of them made use
of medication considered to cause myelomeningo-
cele during pregnancy. Twenty five (80.6%) cases
occurred between the first and second pregnan-
cy, and there was one case with family history of
first degree relatives. None of the women used folic
acid as a mean to prevent NTD.

Twelve cases (39%) were diagnosed prenatal-
ly. Ten other cases (32.2%) had pre-natal diagno-
sis of hydrocephalus only, as part of NTD. Just one
pregnant woman didnot receive prenatal care. In
other 8 (25%), there wasnot information about pre-
natal care on their registers. 

Cesarean section was the preferential route of
delivery (23 cases = 74%). Similar percentage of rup-
tures of the myelomenigocele membrane occurred
whether delivery was vaginal or cesarean section
(10 among 23 cesarean sections = 43% and 3 in the
8 vaginal delivery = 37.5%). Mean gestational age
was 39 and a half weeks (SD 1 week), and mean
infant weight was 3009gr (SD 573gr). The Apgar
score was below 6 at 5 minutes in only one case.

Table 1. Associated central nervous system malformations.

Malformation N (%) cases

Arnold Chiari II 10 (32.2%)

Corpus callosum agenesis 4 (12.9%)

Colpocephaly 2 (6.4%)

Holoprosencephaly 2 (6.4%)

Septum pellucidum defects 1 (3.2%)



Mean head circumference at birth was 35.5cm (SD
3.6cm). The level of the lesion was cervical in 2 cas-
es (6%), thoracolumbar in 10 (32%), lumbar in 4
(13%), lumbo-sacral in 14 (46%) and sacral in one
(3%). Seventeen patients had associated clubfoot
(53%), 5 strabismus (16%) and 2 congenital sub-
luxation of the hips (6.4%).

Morphological evaluation of the CNS was perfor-
med by cranial US in 20 cases (64.5%) and CT scan
in 11 cases (35.4%), the exams being carried out,
on average, at 1.5 days of life (1-60 days). Thirty pa-
tients showed at least some degree of hydroce-
phalus (97%) and ten of them had Chiari type II mal-
formation (32%). There were also other kinds of
associated malformations, as seen in Table 1.

Correction of myelomeningocele was in medi-
an at four days of life (1 to 44 days). A VPS was nec-
essary in 27 of the patients (90%), in a second sur-
gical step at a median age of 15 days (3 – 270
days), except for one case who was submitted to
the correction of the myelomeningocele and VPS
simultaneously. Eighteen patients (58%) needed at
least one reintervention to change the VPS, because
of meningitis in 14 of them. The first episode of
meningitis occurred at a median age of 21 days (4
to 49 days). Among patients without VPS, only 1
had one episode of meningitis. Epilepsy was diag-
nosed in 7 patients (22.5%); all had VPS and pre-
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vious history of meningitis. During the study peri-
od, two patients showed a tethered cord and three
others, important spinal deformities.

The first neurological evaluation at the outpa-
tient clinic occurred with a median of 48 days of
life (1 - 570 days), and the patients were followed
up from 6 to 68 months (median = 24 months). Of
these, 21 (68%) were evaluated at 1 year of age
by Denver II screening test, that showed a greater
delay on gross motor area, with a mean performan-
ce corresponding to that of a child of 7 months;
while in the other areas (fine motor adaptive, lan-
guage and personal-social) the mean age corre-
sponded to that of a 10 month-old child (see Table
2). The same was seen in 13 patients (42%) evalu-
ated at 2 years of age (see Table 3), for whom the
mean age for gross motor function was 6 months
lower than for other areas (fine motor adaptive,
language and personal-social). The language area,
which is better evaluated at this age, did not show
any delay.

Urologic evaluation by a pediatric surgeon was
done in 19 patients (61%), with the first exam be-
ing performed with a median age of 90 days of life.
(2 days - 2 years)  The patients were followed for
4 months up to 60 months (median of 27 months).
Twelve patients (38.7%) had the diagnosis of neuro-
genic bladder made by urodynamic methods, with
a median of 12 months of age (1 - 64 months). The
7 patients without this diagnosis were those who
were not submitted to urodynamic study.

Fourteen patients (45%) were submitted to
imaging studies (US and/or uretrocystography), hy-
dronephrosis and vesico-uretheral reflux were
diagnosed in 3 of them. Treatment consisted of
intermittent catheterization for these last 3 patients
and also for 4 more patients who had important
vesicle residues. One patient had been under inter-
mittent catheterization since he was 6 days old due
to early global vesicle formation. The association
of anticholinergic medication was necessary for 7
patients and was started at the median age of 26
months (4 - 58 months). One patient required the
combination of doxozym with oxybutynin and
another one the combination of imypramine and
oxybutynin. Ten patients had repeated episodes of
urinary tract infection (UTI), with half of them being
submitted to intermittent catheterization. All
patients with the diagnosis of neurogenic bladder
were taking a prophylactic antibiotic against UTI.

Six patients died, all before the age of 2 years (4
- 20 months): two of meningitis, 1 bronchoaspiration,

Table 2. Neurological evaluation by Denver II at 12 months of

age (n=21).

Area Mean* Standard deviation*

Gross motor 7 2

Fine motor 9.43 2.8

Language 10 2.3

Personal-social 10 2.53

* in months

Table 3. Neurological evaluation by Denver II at 24 months of

age (n=13).

Área Mean* Standard deviation*

Gross motor 15.6 6.9

Fine motor 22.1 4.37

Language 23 3.1

Personal-social 22.3 3.9

* in months



1 pneumonia and 2 due to an unknown etiology. At
present, 17 of the 31 patients are being followed in
our service, all of them with good preservation of
renal function, 8 have sphincter control and 10 are
able to walk (community ambulation) (Table 4).

DISCUSSION

The prevalence of myelomeningocele of 1.8 ca-
ses/1000 liveborn neonates found in our service is
a little higher than the value reported worldwide,
which is around 1/1000, but agrees with the val-
ues reported in other South America countries1,2.
The preponderance of white race found in our
study may reflect only the race distribution of our
population. The apparent equal gender distribu-
tion is false, since if we included the 12 patients
born in our maternity who didnot return to neu-
rological evaluation and were excluded of the stu-
dy, the number of females would be higher than
the number of males, as has been described by
Greene at al11.

In 62% of our patients the level of the lesion was
lumbar or lower, this probably being one of the rea-
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sons why many patients were able to walk, al-
though patients with myelomeningocele at high le-
vel can also achieve community ambulation when
they receive good care, as reported by Charney at
all12. (Table 4). Environmental factors may play a ro-
le in the higher risk of the pathologic embryo de-
velopment, as occurred in 2 cases of gestational dia-
betes, which is known to act as a cofactor of NTD2.
The genetic contribution to malformation of neu-
ral tube is suggested by the predominance of its
occurrence in the first and second gestation. This
emphasizes the importance of prevention of recur-
rences in families at higher risk to have a second
child affected by the same NTD malformation, what
can be achieved by simple measures such as the use
of folic acid before an during pregnancy3-8.

The major reason why part of the patient pop-
ulation was lost to follow-up was the fact that
30% of the patients’ families lived in towns out-
side Curitiba and its metropolitan region. Most of
the mothers had a stable status, since 24 (77.41%)
of them were married and this factor associated
with a reasonable educational level are important

Tabela  4. Main clinical features.

N Age* Sex Lesion level CNS malformation Sphincter Ambulation

control

1 68 F Lumbosacral Yes Yes

2 14 F Lumbosacral Abscence of 4th ventricle No No

3 36 M Lumbosacral Colpocephaly and arqueductal stenosis No No

4 26 F Lumbar Arnold Chiari II and corpus callosum agenesis No Yes

5 35 F Lumbar No No

6 23 M Lumbosacral Yes Yes

7 11 F Lumbar No No

8 16 F Cervical No No

9 26 M Thoracolumbar Yes Yes

10 10 F Thoracolumbar Arnold Chiari II Yes Yes

11 17 M Lumbosacral No No

12 49 M Lumbosacral No Yes

13 24 M Lumbar Yes Yes

14 92 M Lumbosacral Corpus callosum agenesis Yes Yes

15 18 M Lumbosacral Abscence of 4th ventricle No No

16 60 M Cervical Holoprosencephaly Yes Yes

17 61 M Thoracolumbar Yes Yes

* Age in months; F, female; M, male.



for the cognitive development, as has been demon-
strated by Bier et al13.

A prenatal diagnosis by US is difficult to be es-
tablished, and it usually identifies only the hydroce-
phalus and their distortions, as we saw in the pres-
ent study. To be visualized, the defect must be lo-
cated in the vertebral column, since the cystic-like
sac can not be seen by US14,15. There is no agree-
ment about the best route of delivery, but it seems
that cesarean section better protects the sac mem-
brane from rupture2,16,17. In the present study there
were no differences in the number of rupture of
the membrane between cesarean section and vagi-
nal delivery. All neonates were full term, in con-
trast to the literature which reports a higher preva-
lence of NTD among premature infants. Also, 20%
of the infants studied were of low birth weight
(≤2500gr), as also reported by Aguiar et al3. 

Only one of the patients had an Apgar score bel-
low 6 at 5 minutes, a fact excluding the possibili-
ty of perinatal asphyxia as the cause of delayed de-
velopment18. Head circumference was within nor-
mal values at delivery, although hydrocephalus
was already present, and decompensation occurred
later on, after correction of the myelomeningocele.
Hydrocephalus is present in nearly 90% of the cas-
es at the age of 4 months, as was also the case in
the present study13. Regarding other complica-
tions, Chiari II malformation, tethered cord, ortho-
pedic and urologic defects were the most prepon-
derant, as also reported in the literature2,15.

Although the correction of myelomeningocele
should be performed as soon as possible, preferen-
tially within the first 72 hours of life, in some of
the present patients the correction was made up
to 44 days of life. A ventriculoperitoneal shunt, indi-
cated to the patients with hydrocephalus, was per-
formed in 90% of them in a second stage in order
to reduce the chance of CNS infection2,19. Even so,
however, episodes of meningitis were responsible
for reinterventions in order to change the VPS in
14 patients, usually before one month of its place-
ment. The large number of CNS infections that
occurred in our sample could be mostly explained
by the delay in correcting the myelomeningocele
in many of them (after 72 hours)2,20-22. The mortal-
ity rate was relatively low despite delays in correct-
ing the NTD, thanks to the use of prophylactic
antibiotic20,22. The association of epilepsy and mye-
lomeningocele in the present study was probably
related to the presence of VPS that compensates
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for hydrocephalus, plus previous episodes of menin-
gitis, also mentioned by other authors23-25.

Denver II Test showed that the major delay in
the developmental milestone of our patients occur-
red in the gross motor area, directly affected by the
myelomeningocele. The intelligence quotient (IQ)
was not available for most of the patients and
therefore it was impossible to assess their cognitive
level but, based on Fobe et al, a normal IQ can be
achieved up to 80% of the patients21. Denver II
Screening Test in children at risk, in which there is
up to one failure at the age of 2 years, was found
an IQ>80, by WPSSI-R, in 70% of these children at
the age of 5 years, according to Frankenburg et al.10

and Bruck et al. (personal comunication). The lan-
guage area, which is better evaluated at 2 years old
did not show any delay, indicating that the prob-
lem mainly concerns the gross motor area.

It was an agreeable surprise to observe that, al-
though the diagnosis of bladder dysfunction was ma-
de with a delay in many of the patients, all showed
preservation of renal function, and many of them
were socially competent (dry for 3 hours) (Table 4).
We would like to emphasize that the literature rec-
ommends intermittent catheterization during the first
year of life, and even starting at birth because this
procedure does not involve major side effects, and
is of great benefit. Thus, it should be routinely used
even in the absence of bladder dysfunction26-28.

We could see that many of the mothers looked
for urologic evaluation only latter on, because of
their concern about their children being unable to
leave diapers at the age supposed to do it.

The mortality rate in our sample was 19%,  gre-
ater than that described by Brau at al. (10-15%)
and all of them happened before 2 years, which
is the age of greater risk20.

In conclusion the present study represents only
a small sample of children with myelomeningocele
and it is necessary more studies made in other
centers in order to have a better idea of how are
the Brazilian children with this pathology. been
managed. We would like to mention that the Bra-
zilian government is planning to enrich wheat flour
with folic acid, as a prophylactic measure to pre-
vent pregnant women from having an offspring
with myelomeningocele29. These children if well
and appropriately managed by multidisciplinary
team can have a better quality of life.
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