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ABSTRACT
Neural tube defects (NTDs) are multifactorial midline abnormalities that occur during the neurulation process in embryogenesis.
Myelomeningocele is an important abnormality that may indicate the necessity of an emergency intervention. Although myelomeningocele
can be seen throughout the all spinal axis, the areas with the most common and least common localizations are the lumbosacral region and
thoracic region, respectively. The most common co-abnormalities have been reported to be hydrocephalus and Chiari type 2 malformations.
There are some differences in the management regarding to the order and the timing of the surgery in myelomeningocele associated with
hydrocephalus and Chiari malformations. Here we discuss our management of a rare case of thoracic myelonmeningocele associated with
hydrocephalus and Chiari type 2 malformation.
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ÖZ
Nöral tüp defektleri (NTD) embriyonal gelişimin 4.haftasında nörülasyon aşamasında meydana gelen multifaktöryel, orta hat anomalileridir.
Myelomeningosel de bu grup acil girişim endikasyonu olabilen önemli anomalilerden biridir. Myelomeningosel, tüm spinal aks boyunca görülebilmekle birlikte en sık lumbosakral, en nadir de torakal yerleşimli olarak görülür. En sık eşlik edilen anomali ise hidrosefali ve Chiari tip
2 malformasyonu olarak bildirilmektedir. Myelomeningosele eşlik eden hidrosefali ve Chiari malformasyonlarına müdahele zamanlaması ve
sıralaması konusunda literatürde pek çok yaklaşım bulunmaktadır. Yazımızda hidrosefali ve Chiari tip 2 malformasyonunun eşlik ettiği nadir bir
torakal myelomeningosel olgusunu ve bizim tedavi yaklaşımımızı sunduk.
Anahtar kelimeler: Myelomeningosel, hidrosefali, Chiari malformasyonu tip 2, spina bifida

INTRODUCTION
Myelomeningocele is a sacculation of the meninx and spinal cord
through a vertebral defect that develops because of a closure
defect of the posterior neuropore, which is the latest phase of
neurulation in the third and fourth weeks of gestation. Genetic
predisposition, in addition to environmental factors, is included
in the etiology (1, 2). Its frequency is 0.7–0.8 in 1000 live births.
Although myelomeningocele can be seen throughout the all
spinal axis, the areas with the most common and least common
localizations are the lumbosacral region and thoracic region, respectively (1, 3). The spinal level of myelomeningocele sac and
prognosis are highly correlated. The most common additional
malformations in these patients are hydrocephalus and Chiari
Type II abnormality (4).
CASE PRESENTATION
A thoracic lesion that was thought to be myelomeningocele sac
was detected during the prenatal ultrasound examination, which
was expected to be the second live birth fromthe second preg-

nancy of a 28-year-old mother. The high probability of paraplegia was explained to the family; the option of termination of the
pregnancy was discussed with the family, and a decision was
made to continue the pregnancy. Upon physical examination of
the newborn baby, which was born through normal delivery in the
36th gestational week, an open myelomeningocele sac measuring
approximately 5×4 cm in the thoracic region was seen. Neurological examination revealed no motor deficits. An emergency
operation was planned because an open sac was prone to the
risk of infection. During the preoperative tests, hydrocephalus
and Chiari type 2 anomaly were encountered in the brain tomography of the patient (Figure 1). The herniation level was not within
the surgery limits, and we decided to follow the Chiari anomaly
without surgery. The baby was planned to be surgically treated
for hydrocephalus, and myelomeningocele sac excision, closure
of the skin defect, and placement of a ventriculoperitoneal (VP)
shunt were planned (Figure 2a).
The baby was taken to the operating room in the 16th postnatal
hour. First, a VP shunt was placed. Subsequently, the baby was
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sion of the skin around the neural plaque, a neural tube was developed. The dura was closed water-tight using 5-0 suture material (PERMA-HAND® Silk Suture, Ethicon, Summerville, NY, USA)
(Figure 2b). Following this, both sides of the fascia were elevated
and closed on the dura using 4-0 absorbable material (Figure 2c).
The subcutaneous tissue was dissected on both the sides. The
subcutaneous tissue was sutured using a 4-0 absorbable material
(Coated VICRYL (polyglactin 910) Suture, Ethicon, Summerville,
NY, USA), and the skin was closed using a 3-0 polypropylene suture (PROLENE Polypropylene Suture, Ethicon, Summerville, NY,
USA), (Figure 2d). Postoperatively, the patient was followed-up
in the neonatal intensive care unit. The patient was discharged
on the 7th postoperative day. An informed written consent was
obtained from the patient’s family for scientific presentation.
DISCUSSION

Figure 1. Computer tomography image showing ventricular dilatation
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Figure 2. a-d. (a) Open myelomeningocele sac. (b) Closed dura, 5-0
suture material used. (c) Closed fascia on the dura, 4-0 absorbable
material used. (d) Closed skin defect, 3-0 prolene suture used

placed in the prone position. The epithelial zone around the sac
was incised through a full-thickness skin incision and was totally
excised. Fascia and dura were seen. Following the circular exci-

Neural tube defects (NTDs) have been classified in various different systems, one of which classifies NTDs simply as open or
closed defects according to the closure of the defect. Open neural tube defects are NTDs in which the cerebrospinal fluid (CSF)
frequently leaks through the present defect, which develops
secondary to failed closure of the neural tissue during primary
neurulation. Closed NTDs, on the other hand, are abnormalities
encountered with a clinical picture of completely closed neural
tissue, localized under an epithelialized layer, which occurs because of the failure of secondary neurulation (1, 5). Myelomeningocele is the most well-known malformation that is encountered
as an open NTDand defined as a condition of the presence of
CSF leakage, which necessitates immediate intervention, if possible, due to the high risk of infection.
Myelomeningocele can be observed at any level through the
spinal axis. Studies have reported that the areas with the most
common localizations are the lumbosacral and lumbar regions
and the area with the least frequent localization is the thoracic region (1, 2). The level of the lesion was correlated with the severity
and prognosis of the deficit. The prognosis worsened with the elevation of the level. Because the frequency of the lesion is more
common in the lumbar and lumbosacral regions, the most common complication encountered is bladder dysfunction. The most
common accompanying abnormalities have been reported to
be, in descending order of frequency, hydrocephalus and Chiari
type 2 malformations (2, 6). Although the frequencies of the development of hydrocephalus and Chiari type 2 malformation are
similar, the rate of intervention for Chiari abnormalities is much
lower than that of hydrocephalus. On the other hand, because
the presence of hydrocephalus may be symptomatic and may
even cause deterioration of the condition, a VP shunt becomes
necessary in nearly 85% of the cases with accompanying hydrocephalus to myelomeningocele. Indications for intervention for
Chiari abnormalities are having symptoms such as postnatal stridor, bradycardia, and dysphagia due to the dysfunction of bulbus
and cranial nerves exiting from this level. Babies in the neonatal
period are thought to tolerate this abnormality slightly better
than hydrocephalus (7).
The timing of the intervention for myelomeningocele is debatable. Waiting up to 72 hours can be allowed, particularly in cases
of intact sac integrity, and this period is thought to aid in the
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psychological preparation of both the patient and the family and
better assessment of the patient preoperatively and during the
early postnatal period. On the other hand, more satisfactory results have been reported in terms of motor development in cases
in which early intervention is performed (1, 8). In addition, early
intervention results in some advantages such as a shorter duration of hospitalization and shorter duration of antibiotic use (2).
Another issue of discussion is the order of operations in cases
of coincidence of myelomeningocele and hydrocephalus. Sac
repair is suggested to be performed in the first 36 hours; some
studies have suggested that a shunt should be placed in a second operation, while some studies have demonstrated that the
risk of ventriculitis and shunt infection decreases in cases in which
sac repair and VP shunt placement is performed in the same operation (2, 7, 8). We considered that the best option is to decide
according to the condition of the patient and the circumstances.
We decided to place the VP shunt first becausewe thought that
the ventricle anatomy would have changed due to the possible
draining of CSF Following this, we planned sac repair in the same
session.
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