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Congenital anomalies of the spine may occur with malformations of the central
nervous, cardiovascular, gastrointestinal, respiratory, and genitourinary systems.
This is a case of myelomeningocele with unilateral right renal agenesis in a newborn.
The patient suffered complications of cerebrospinal ﬂuid leak and meningitis, but was
successfully treated and discharged on day 86. In this case, unilateral right renal
agenesis represented a signiﬁcant surgical risk because failure of the remaining kidney
could result in renal failure. Because congenital anomalies of the spine may be
associated with malformations of the genitourinary system, and additional surgeries
were necessary in our case following birth, it is very important that the presence of
genitourinary malformations be evaluated.

The mother was a 31-year-old woman (gravida 3 para 3),
who had not taken any medications or supplements or had
poor antenatal care follow-up. Fetal ventricular enlargement
was detected at 35 weeks of gestation, and the baby was
delivered by cesarean section at 38 weeks of gestation
following detection of a Chiari malformation and myelomeningocele by fetal echography and magnetic resonance imaging (MRI). The baby was a female and weighed 2,368 g with

an Appearance, Pulse, Grimace, Activity, and Respiration
(APGAR) score of 5 at 1 minute and 6 at 5 minutes. Endotracheal intubation and mechanical ventilation were
initiated shortly after birth because of respiratory distress.
The anterior fontanelle was bulged at birth, and a large skin
defect and myelomeningocele (the defect, 10 cm  5 cm)
were present on her back (►Fig. 1A). She had no motor power
in her lower extremities and had a right congenital talipes
equinovarus deformity (►Fig. 1B). Laboratory data were
normal. Serum creatinine continued to be elevated until
day 2 and spontaneously decreased afterward (►Fig. 2).
Chromosomal analysis was normal. Computed tomography
of the head and brain and spinal MRI revealed descent of not
only the cerebellar tonsil but also the structure of the
posterior fossa toward the spinal canal and small post fossa,
consistent with Chiari II malformation. Kyphosis was evident. It was difﬁcult to identify the spinal cord in the
thoracolumbosacral region, and the right kidney was aplastic
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The worldwide incidence of neural tube defects ranges from
1 to 10 per 1,000 births with similar frequencies of anencephaly and spina biﬁda.1 Congenital anomalies of the spine
have been associated with malformations of the central
nervous, cardiovascular, gastrointestinal, respiratory, and
genitourinary systems.2 We report a case of myelomeningocele with unilateral right renal agenesis.
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Fig. 1 Physical ﬁndings on admission. At birth, (A) the infant had a large skin defect with a myelomeningocele (the defect, 10 cm  5 cm) on her
back, and (B) she had no motor power in her lower extremities and had a right congenital talipes equinovarus deformity.

(►Figs. 3A and B). Myelomeningocele repair was performed
on day 0, with cerebrospinal ﬂuid drainage, placing an
Ommaya reservoir, and carrying out a bilateral bipedicle
ﬂap transfer. On day 12, the patient was extubated. On day
12, a cerebrospinal ﬂuid leak developed; antibiotics were
initiated. On day 23, meningitis was diagnosed from the
cerebrospinal ﬂuid. On day 24, the patient developed apnea
and endotracheal intubation and mechanical ventilation
were initiated again. On day 29, the reservoir was removed
with ventricular drainage. On day 32, the patient was extubated. Because of occlusion of the external ventricular drainage tube, an Ommaya reservoir was placed again on day 55,
and following conﬁrmation that the cerebrospinal ﬂuid was
not infected, the reservoir was removed and a ventriculoperitoneal shunt was inserted on day 76. The patient was
discharged on day 86.

Discussion
The risk of neural tube defects has been associated with
socioeconomic status, parental education, maternal/paternal
age and occupation, and maternal reproductive history,
including country of birth and conception, hyperthermia
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Fig. 2 Serum creatinine from birth until discharge. Serum creatinine value
was 0.60 mg/dL at birth and reached a maximum value 1.05 mg/dL on day 2,
and decreased afterward.
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during early pregnancy, hyperglycemia or diabetic obesity,
and maternal use of caffeine and medications during early
pregnancy.1 Normal maternal folate status is important for
neural tube closure during embryogenesis, and increasing
folate level, signiﬁcantly reduces the occurrence and recurrence of neural tube defect.3 The patient’s mother took no
medication or supplements during pregnancy and had a low
socioeconomic status, all of which were consistent with low
maternal folate status.
Congenital anomalies of the spine have also been associated with malformations of the genitourinary system.
Whitaker and Hunt reported that 17 of 190 patients with
neural tube defects were complicated by congenital renal
anomalies, including three with renal agenesis.4 Torre et al
reported that 3 of 283 cases of meningomyelocele were
complicated by unilateral renal agenesis.5 The genitourinary system and vertebral column are both of mesodermal
origin and develop during the same period of embryonic
life. During week 5 of embryogenesis, the vertebral bodies
begin to develop from the notochord, and the ureteral buds
migrate to the metanephrogenic blastema. Embryonic
injury during that stage of development can cause defects
in the vertebral column and abnormalities of the kidneys
and the urine collection system.6 There have been few
reports of myelomeningocele with unilateral renal agenesis.
These two malformations may either follow different
embryonic insults, i.e., be a two-hit occurrence like the
two-hit theory of cancer, or the renal event may simply be a
rare complication. Myelomeningocele patients with
untreated urological complications exhibit vesicouteral
reﬂux and kidney damage.7 Our patient did not have kidney
damage, but renal agenesis can result in failure of the
remaining kidney in response to external injury, inﬂammation, renal calculus, or tumors.8 Therefore, renal agenesis
represents a signiﬁcant surgical risk. Because additional
surgeries were necessary in our case, it is important to
promptly identify malformations in the genitourinary system. The renal function of the patient is being followed
carefully after discharge.
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Fig. 3 Magnetic resonance imaging (MRI) on admission. Brain and spinal MRI revealed T1-weighted sagittal (A) descent of the cerebellar tonsil
and the structure of the posterior fossa into the spinal canal, and small post fossa, consistent with Chiari II malformation. Kyphosis was evident.
T2-weighted sagittal (B) difﬁculty in identifying the spinal cord in the thoracolumbosacral region, and T2-weighted axial (C) and T1-weighted
coronal (D) an aplastic right kidney.
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