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Summary: A case of neonatal hypoglycemia with extensive oc
cipital cortical loss is presented. Imaging studies revealed a 
predominance of brain parenchymal loss in the occipital lobes 
bilaterally with nearly complete absence of cortex in the poste
rior parietal and occipital regions and generalized thinning of the 
cortex throughout the brain. 
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Glucose and oxygen are both considered essential 
for normal brain function, and it is generally well 
accepted that profound hypoglycemia results in sig
nificant brain damage ( 1). Multiple studies have doc
umented acute and long-term abnormalities in in
fants and children after hypoglycemic episodes. We 
report here the imaging findings in a well-docu
mented case of isolated hypoglycemia. 

Case Report 

A term infant was delivered to a nondiabetic primigrav
ida. The pregnancy was complicated by preeclampsia re
quiring the mother's hospitalization for close monitoring 
and control of hypertension 2 1h days before delivery. The 
infant's Apgar score was 8/9 at 1 and 5 minutes. The infant 
and mother were discharged when the child was approxi
mately 36 hours old. The mother reported that the child 
was initially feeding well, but she noted increasing irrita
bility and poor feeding approximately 48 hours after de
livery. The child had a seizure at 58 hours of age. A 
glucose level of 3 mg/dl was documented 70 hours after 
delivery . Pedialyte (Abbott, Columbus, Ohio) was admin
istered, and the infant was admitted immediately to a local 
hospital. A repeat serum glucose test at 72 hours of age 
showed a leve l of 3 mg/dl, despite the earlier administra
tion of Pedialyte. Total bilirubin was 14 mg/dl, and the 
infant was treated with phototherapy. Antibiotics were 
started for presumed sepsis; however, subsequent blood 
cultures proved negative. Intravenous 10% dextrose solu
tion was started immediately at a rate of 10 ml/ h , and 
blood glucose levels had increased to 32 mg/ dl by 74 
hours after delivery. At 76 hours of age , the child's serum 
glucose level was 48 mg/dl, and at 85 hours after delivery 
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it had risen to 54 mg/dl. The child's seizure activity in
creased despite the improved serum glucose levels , and 
he exhibited progressive lethargy and poor feeding. Serum 
glucose at 107 hours of age was normal at 133 mg/dl, 
ending at least 15 hours of well-documented severe hypo
glycemia . 

Computed tomographic and magnetic resonance im
ages (Fig 1) demonstrated progressive evidence of paren
chymal loss and occipital involvement. 

Discussion 

Our review of the English literature revealed 15 
cases of brain findings related to hypoglycemia 
(1-5) . Of these 15 cases, 3 of the hypoglycemic 
episodes occurred during the neonatal period ( 1) . In 
those cases and ours, there was a generalized neu
ronal loss grossly identified as thinning of the cere
bral cortex. These findings were most severe in the 
occipital Jobes in all 4 cases , and changes were 
noted to be the least marked in the temporal lobes. 
The basal ganglia also were found to be involved to 
a lesser extent. 

The pathologic changes of hypoglycemia in the 
adult demonstrate a different pattern of distribution 
than those seen in the neonate. Diffuse involvement 
of the cortex, cerebellum, and basal ganglia, often no 
or minimal involvement of the occipital cortex , and 
increased involvement of the temporal lobe are the 
pathologic findings (2 , 3). In nonhuman primate ex
periments, neuronal injury has been noted to involve 
especially the parietooccipital region (6) . 

Acute manifestations of hypoglycemia that may 
precede abnormal neurologic development include 
jitteriness, seizures, and vomiting . More delayed 
neurologic sequelae may include seizures, mental 
retardation, spasticity, and microcephaly . In 1965, 
Haworth and McRae reported patients examined 
within 2 years after episodes of neonatal hypoglyce
mia . Two members of the symptomatic group dem
onstrated visual disturbances (7). 
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Fig 1. A, Computed tomography at 6 days of age demon
strates generalized edema. 

8 , Proton-density axial magnetic resonance image (2500/ 
30/2 [repetition time/echo time/excitations]) at 19 days of age 
shows diffuse parenchymal loss, most severe in the occipital 
regions. 

C, Computed tomography at 78 days of age shows parenchy
mal loss in the occipital regions. 

The reasons the occipital cortex is particularly 
sensitive to hypoglycemia are not fully clear, espe
cially considering the fact that the glucose demand 
of neonatal visual areas as assessed with positron 
emission tomography is relatively low (8). However, 
total glucose demand probably reflects both the ac
tual maturation process of the cortex and the extent 
to which a region is functionally active. At birth, the 
visual system is not very active, because it is under
going considerable maturation, with geniculostriate 
fibers still migrating through the cortical layers (9). It 
is hypothesized that, even though the overall level of 
metabolism of this area is low, migrating visual fibers 
are exceptionally sensitive to changes in glucose 
availability (10) . Lack of glucose causes disruption 
of the normal time course of visual development, 
and cortical neurons deprived of geniculostriate fi
bers and their associated tropic factors fail to mature 
and thus die (11). 

Imaging studies of a new case presented here 
demonstrate neonatal hypoglycemia findings of sig
nificant parenchymal loss most prominent in the oc
cipital region. The findings presented seem to be 
relatively specific for neonatal hypoglycemia and 
correlate well with previously published pathologic 
findings. 
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