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in the newborn and childhood period.4 Here, we report a 
premature baby with prenatal onset diffuse multicystic
encephalomalacia and cerebellar atrophy due to homozy-
gous methylenetetrahydrofolate reductase mutation.

Case Report

A male infant was the second child of unrelated parents. He
was born at 30 weeks of gestation by means of vaginal deliv-
ery from an uncomplicated pregnancy. The 19-year-old
mother, without appropriate antenatal care, did not have
any obstetric ultrasonographic evaluation that reported
vaginal hemorrhage before the onset of labor. He weighed
1450 grams (75–90 percentile), height was 40 cm (75–90
percentile), head circumference was 27.5 cm (25–50 per-
centile). He was transferred to the neonatal intensive care
unit of a local hospital because of respiratory distress. Apgar
scores were not recorded. The baby was hypotonic and
hypothermic on admission with a bulging 1 × 1 cm ante-
rior fontanel. Moro and sucking reflexes were absent.
The baby was diagnosed as respiratory distress syn-
drome, and he was put on a mechanical ventilator and
received 1 dose of exogenous surfactant. He had an
umbilical vein catheter that was kept in place for 9 days.
On the fourth day of life, his clinical situation deteriorated,
sepsis work-up was performed, and antibiotic therapy

Methylenetetrahydrofolate reductase catalyzes the
formation of 5-methyltetrahydrofolate from 5,10-
methylentetrahydrofolate and produces folate for

the methylation of homocysteine to methionine. The gene
for methylenetetrahydrofolate reductase is located on chro-
mosome 1p36.3, and defects of this gene result in inherited
disorders of folate metabolism.1 In methylenetetrahydrofo-
late reductase deficiency, due to insufficient conversion of
homocysteine to methionine, plasma homocysteine levels
increase. Homocysteine is an amino acid that contains a
neurotoxic sulfur molecule and can induce neuronal apop-
tosis. Additionally, it increases neuronal vulnerability to
excitotoxicity.2 The association between plasma homocys-
teine levels and increased risk of thrombosis and stroke has
been demonstrated.3 There also are reports showing that
methylenetetrahydrofolate reductase deficiency is 1 of the
etiological factors causing neurological symptoms and signs
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was started. Meanwhile, he developed acute renal fail-
ure and because of resistant hyperkalemia, peritoneal
dialysis was performed. Due to the unavailability of portable
ultrasonography, cranial ultrasonography could not be done
until the fifth day of life, which showed periventricular 
and parenchymal anechoic cysts and dilated lateral ven-
tricles (Figure 1). According to these results, tests for
thrombophilia were ordered. Protein C and protein S 
and antithrombin levels were within the normal limits.
Prothrombin 20210 A mutation was not detected. Cranial
computerized tomography was performed on the 19th day
of life and showed diffuse cysts conglomerated in the frontal
region. Periventricular white matter hemorrhage and bilat-
eral lateral ventricle dilatation were also shown (Figure 2).

The patient died on the 32nd day of life. Blood culture
results were negative. Postmortem cranial magnetic reso-
nance imaging demonstrated diffuse bilateral hemisphere
cystic encephalomalacia and hypoplastic cerebellum. There
were bilateral hyperintensities on T1-weighted images in
hemispheral white matter areas that revealed multifocal
hemorrhages and dilated lateral ventricles (Figure 3).
Homozygous methylenetetrahydrofolate reductase muta-
tion (677 C→T) was detected after the baby’s death, so
plasma homocysteine levels could not be studied. His fam-
ily refused autopsy.

Discussion

The defect on the elimination of homocystine by trans-
sulfuration is a 677 C→T mutation. Homozygosity for
methylenetetrahydrofolate reductase 677 C→T gene vari-
ant, which is the most common genetic defect in folate
metabolism, is reported as high as 10–15% in North
American and European populations.5 The mutation
modifies the risk for several multifactorial diseases such
as vascular arteriosclerotic or thrombotic disease, colonic
cancer, acute leukemia, neural tube defects, and preg-
nancy complications.6 Otherwise severe methylenete-
trahydrofolate reductase deficiency is a rare cause of
inborn error of metabolism. Patients with severe methyl-
enetetrahydrofolate reductase deficiency exhibit develop-
mental delay, motor and gait abnormalities, peripheral
neuropathy, hypotonia, and seizures.7

Recently, the changes in the central nervous system
due to methylenetetrahydrofolate reductase deficiency
have been identified. Al Tawari et al reported 4 siblings
with methylenetetrahydrofolate reductase deficiency who
had demyelination in the white matter and cerebral atro-
phy in cranial computerized tomography and cranial mag-
netic resonance imaging.8 One child of this family had
ventriculomegaly and hypoplasia of pons, medulla, and
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Figure 1. Coronal cranial ultrasonography images reveal dilated lat-
eral ventricles and periventricular cysts. White star, cystic encephalo-
malacia; black arrow, dilated lateral ventricles.

Figure 2. Cranial computerized tomography shows conglomerated
large cysts on the frontal area, dilated lateral ventricles and periventric-
ular hemorrhage. Black star, cystic encephalomalacia; black arrow,
periventricular hemorrhage; V, lateral ventricle.
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cerebellum on magnetic resonance imaging. Baethmann
et al also discussed the unknown etiology of hydrocephaly
and its possible relationship with methylenetetrahydrofolate
reductase deficiency.9 Chen et al showed a reduction in cere-
bellar size and dilation of lateral ventricles in homozygous
methylenetetrahydrofolate reductase–deficient mice, which
were similar to our patient.10

The response of the brain to pre-, peri-, or postnatal
anoxia, inflammation, and trauma shows different patho-
logical findings according to the time of the insult. Cerebral
malformations may occur in the first and second trimester,
and after the second trimester, white and gray matter dam-
age and necrosis, cavitation, and gliosis may be observed.
Generally, cystic formation within white matter occurs in 1
to 3 weeks.11-13 Cysts were detected on the fifth day of life
in our patient, indicating the beginning of the brain damage
in the intrauterine period. Chou et al reported a baby whose
twin died in utero.14 The first cranial ultrasonography of
that baby was normal but diffuse encephalomalacia was
found in the cranial ultrasonography performed at the first
month of life. In this baby, the ultrasonography and cranial
computerized tomography showed cerebral hemispheral
density loss in the 8th and 12th day of life. These findings
also suggest that the time required for the cystic changes to
appear is nearly 2 weeks in a newborn.

Increased prevalence of heterozygous inhibitor deficien-
cies have been described in newborns with porencephaly and
intracerebral hemorrhage.15 Deficiencies in the anticoagu-
lant pathways leading to perinatally acquired porencephalic

cysts have been investigated by Debus et al. They retrospec-
tively studied 24 neonates and children for the presence of
factor V Leiden mutation, protein C deficiency, antithrom-
bin, lipoprotein A, and antiphospholipid antibodies. They
showed genetically acquired thrombophilic risk factors in 16
of these babies.16 Methylenetetrahydrofolate reductase
mutation was not studied in these series, but the study is
important to highlight the association between throm-
bophilia and perinatally acquired porencephalic cysts.

According to the available data, multicystic encephalo-
malacia in our patient had begun in intrauterine life and
methylenetetrahydrofolate reductase deficiency is the etio-
logical factor for these lesions. We conclude that searching
for this mutation in encephalomalasic lesions of the brain in
newborns will reveal the effect of this mutation on brain
development and perinatal thrombosis.
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