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Sonographic and pathological features of callosal
hypoplasia in non-ketotic hyperglycinaemia

U K Wariyar, R J Welch, D W A Milligan, R H Perry

Abstract
A boy was born at 36 weeks' gestation
weighing 2450 g. Though his Apgar score was

9 at birth, by the age of 48 hours he required
artificial ventilation. He was deeply uncon-

scious with complete lack of muscle tone, and
non-ketotic hyperglycinaemia associated with
secondary hypoplasia of the corpus callosum
was confirmed by biochemical tests. The
cranial ultrasound scan features correlated
well with the neuropathological findings and
may be helpful in the early detection of this
incurable condition.
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Non-ketotic hyperglycinaemia is an autosomal
recessive disorder with a distinctive neonatal
presentation comprising hypotonia and coma in
the absence of obvious metabolic distur-
bance. ' 2 The primary pathology is dysmyelina-
tion of the brain and brain stem with associated
microvacuolation.2 3 The most obvious macros-

copic effect is secondary hypoplasia of the
corpus callosum that causes the lateral vent-
ricles to assume a 'bat's wing' appearance.2 3

Although the computed tomographic appear-

ances of non-ketotic hyperglycinaemia have
been described,4 there appears to have been no

report to date of the cranial ultrasound features.

Case report
A boy weighing 2450 g was born at 36 weeks'
gestation to a 21 year old single, primiparous
mother with a stable non-consanguinous union.
He required no resuscitation at birth (Apgar
score 9 at one minute), but was described as

'floppy' by the nursing staff and needed tube
feeding and mask resuscitation. At 38 hours of

age he developed progressively severe apnoeic
episodes, and by 48 hours required mechanical
ventilation. He was transferred to this hospital
and on examination was deeply unconscious
(with no dysmorphic features), did not respond
to painful stimuli, and made no spontaneous
effort. There was complete lack of muscle tone
but tendon reflexes were brisk. There were no
abnormal movements and no signs of raised
intracranial pressure. Mechanical ventilation
was easy and blood gas measurements remained
within normal limits in 25% oxygen. He had a
grade 2/6 systolic murmur over the left sternal
edge. A clinical diagnosis of non-ketotic hyper-
glycinaemia was confirmed by the biochemical
findings.
Plasma glycine concentration was 1676

mmol/l (normal 200-400), urinary glycine 1100
mmol/mmol creatinine (normal range 138-2100
mmol/mmol creatinine), and cerebrospinal fluid
(uncontaminated with blood) glycine was 551
mmol/l (normal 10). Other amino acid concen-
trations, and the urinary organic acid profile,
were normal. Plasma ammonia (as ammonium
ion) was raised at 134 [imol/l. After the
diagnosis was confirmed active treatment was
withdrawn and he died at 9 days of age.

ULTRASONOGRAPHIC APPEARANCE
The cranial ultrasound scan done at the time of
admission showed wide separation of the frontal
horns and bodies of the lateral ventricles
together with elongation of the foramen of
Monro. The corpus callosum was difficult to
identify (fig 1). In the sagittal view (fig 2) the
corpus callosum could not be seen, although the
cingulate gyrus was visible and the medial cere-
bral sulci had normal configuration. The third
ventricle was normally situated. In some areas
of the periventricular white matter there was
increased echogenicity associated with tiny
cysts.

NEUROPATHOLOGICAL FINDINGS
After they had been fixed in formalin, coronal
sections were examined; they showed a small
(2-3 mm) but visible hypoplastic corpus callo-
sum (fig 3) beneath a dorsally displaced cingu-
late gyrus. Histological examination of paraffin
embedded sections showed a small band of
central myelinated fibre bundles in the mid por-

Figure I Coronal ultrasound scan ofthe brain showing
widely separated and horizontal lateral ventricles (A) with
areas ofincreased echogenicty containing small cysts in the
periventricular white matter (B). (C=cingulate suclus,
L=left, R=right.)
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Figure 2 Midline sagittal ultrasound scan ofthe brain showing the cingulate sulcus (I) but
no expected corpus calloswn is visible in this area (2). (A anterior, P=posterior.)

Figure 3 Right hemisphere coronal section (level of
mamillary body) showing hypoplastwc corpus callosum (solid
arrowv) and ventromedially displaced cingulateg,aim. Note
that the fornix remains attached to the ventral (inferior)
surface of the corpus callosum. Abnormalities ofwhite matter
are indicated (open arrow). (Formalin fixed, paraffin
embedded IS It cresyl violet stained section about one and
a half times actual size.)

ion of the corpus callosum, which confirmed
callosal hypoplasia. The central hemispheric
white matter showed focal rarefaction and hypo-
cellularity in the periventricular regions. In this
region ependyma in the lateral ventricular
angles (and beneath the corpus callosum) was
present as an incomplete layer, and where it was
absent the ventricular wall consisted solely of
white matter andgclal tissue. In these areas
small ependymal rosettes were present suggest-
ing that the ependymal layer had been disrupted
or non-existent for some time before death.

Discussion
This patient had the clinical, biochemical, and
pathological features of neonatal non-ketotic
hyperglycinaemia. The neuropathological exam-
ination showed extensive dysmyefination of the
cerebral white matter and hypoplasia of the
corpus callosum, confirming the features seen
on ultrasound scannimg. Intracranial haemor-

rhage hastpeviousl beenl described,tandeitris
itrsing that the twodma casesh dbendscrib tedb
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Ultrasound comparison of corpus callosum hypoplasia and
callosal agenesis

Feature Hypoplasia Agenesis

Distinctive features:
Reactive dilatation of the Absent Present

occipital horns
Dilatation and upward displace- Absent Present
ment of the third ventricle

Cingulate gyrus Present Abnormally
rotated

Arrangement of the medial Normal Radial
cerebral sulci

Common features:
Separation of the frontal horns Present Present
and bodies of lateral ventricles

Narrow frontal horns Present Present
Elongation of the foramen Present Present
of Monro

The ultrasonographic features of total and
partial agenesis of the corpus callosum and its
associated anomalies have been described in
some detail,'8 but although the possibility of
secondary hypoplasia of the corpus callosum has
been discussed,6 and cases have been
described,9 the ultrasonographic features have
not been delineated.

In the table the features of hypoplasia and
agenesis of the corpus callosum are compared.
It is apparent that disruption of a corpus callo-
sum that is already partly formed has different
effects on brain development from complete
aplasia, and that these differences can be
detected by ultrasonography.

Neonatal non-ketotic hyperglycinaemia is a
devastating disorder for which no effective
treatment is available.' 2 The presence of intra-
cranial abnormalities at birth as seen in these
and other patients suggests that any treatment
will always have a limited success.2 3 In spite of
this early recognition of the disorder is impor-
tant so that appropriate management and paren-
tal counselling can be offered. Many of these
babies will have cranial ultrasound scans during
their intitial assessment. Recognition of the
potential importance of callosal hypoplasia may
give the clue to the real nature of the underlying
disorder.
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