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Summary: In a patient with celiac disease, folate and iron defi-
ciency, and epilepsy, CT over a 4-month period showed pari-
etoocipital calcifications in the corticomedullary junctions. The
calcification was progressive, but it and the seizures stabilized
after institution of a gluten-free diet and iron and folic acid
supplements.
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Recent reports in the pediatric and neurologic
literature have described an association be-
tween occipital calcification, similar to that seen
in Sturge-Weber syndrome, and epilepsy in pa-
tients with celiac disease and folate acid defi-
ciency. We report one case to illustrate this
association and the differential diagnosis. The
calcification is progressive but can be stabilized
by institution of appropriate therapy.

Case History
A 4-year-old girl presented in September 1992 with a

history of a 12-minute focal seizure involving the left arm
and leg, associated with a febrile illness. There were no
residual clinical signs. A computed tomography (CT) scan
of the brain (Fig 1A) showed slight hyperdensity in the
right parietal region. There was no enhancement with con-
trast. This was interpreted as hemorrhage, but a subse-
quent magnetic resonance image was normal. Anticonvul-
sant therapy with carbamazepine was commenced.

Four months later, the child presented with a second
left-sided focal seizure lasting 30 minutes, without a fever
on this occasion. There was a transient postictal left hemi-
paresis, which had resolved completely after 48 hours.
Electroencephalogram showed focal slow waves in the
right parietal region. CT scan of the brain (Figs 1B and C)
now demonstrated well-defined, bilateral hyperdensity at
the parietoioccipital corticomedullary junctions, right
greater than left. Magnetic resonance at this time (Fig 1D)
showed only a faint line of hypointensity at the cortico-
medullary junction in both parietal areas, supporting the
revised CT diagnosis of calcification.

General examination revealed height and weight on the
30th percentile, normal developmental milestones, and no
stigmata of Sturge-Weber syndrome or of other phakoma-
toses. Historical inquiry revealed a poor appetite, consti-
pation, and a fondness for eating gravel, despite otherwise
reasonable general health. There was no history of meth-
otrexate therapy, radiotherapy, or other conditions asso-
ciated with cerebral calcification.

Plain x-ray films of the abdomen showed gravel in the
stomach. Laboratory investigations revealed a microcytic
anemia, iron and folate deficiencies (hemoglobin, 7.6 g/dL
[normal range, 11.6 to 13.6]; serum iron, 2 mmol/L [nor-
mal, 8 to 30 mmol/L]; transferrin, 2.6 g/L [normal, 1.9 to
3.0 g/L]; saturation, 3% [normal, 20% to 50%]; and red cell
folate, 195 nmol/L [normal, more than 362 nmol/L]). Se-
rum glucose; liver enzymes; electrolytes; vitamins B12, A,
and E; and immunoglobulins were normal. However, se-
rum antigliadin antibodies were highly positive for both lgG
and lgA. This strongly suggested the diagnosis of celiac
disease, which was confirmed by duodenal biopsies show-
ing subtotal villous atrophy and a marked plasma cell
infiltrate, returning to normal after appropriate therapy.
After treatment with a gluten-free diet and iron and folic
acid supplements, there was a significant improvement in
seizure control, with no further seizures on reduced doses
of carbamazepine to date. A follow-up CT scan in May
1994 demonstrated no change in the extent of the cerebral
calcifications.

Discussion

There are numerous causes of intracerebral
calcification in children (1), but the differential
diagnosis of parietooccipital, cortical, or sub-
cortical calcification is limited. It includes
Sturge-Weber syndrome and some atypical
forms of other phakomatoses (2, 3), intrathecal
methotrexate and central nervous system irra-
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Fig 1. A, CT scan on initial presentation shows faint
hyperdensity at the corticomedullary junction in the
right parietal region (arrowhead).

B and C, CT after second convulsion, 4 months after
the first. There is now well-defined calcification in both
parietooccipital regions (arrowheads).

D, Magnetic resonance image taken soon after the
CT in B and C. There is only minimal evidence of hy-
pointensity at the corticomedullary junction (arrow-
heads).
diation in childhood leukemia (4–7), congenital
folate malabsorption (8), and celiac disease (7,
9–13).
The case we describe could be differentiated

from Sturge-Weber syndrome by the site of cal-
cification at the gray-white matter interface
rather than in the cortex itself. Furthermore,
there were no other typical features of Sturge-
Weber syndrome such as cortical atrophy, ipsi-
lateral choroid plexus enlargement, or abnor-
mal deep cerebral veins (9).
A definite association between epilepsy and

celiac disease has been recognized since the
late 1970s (14). Several anecdotal reports of
epilepsy in children shown to have celiac dis-
ease and parietooccipital calcification (7, 11–
13) recently prompted a larger study by an Ital-
ian group involving 43 patients (9). The
association of epilepsy, celiac disease, and pa-
rietooccipital calcifications was found in 29 of
the 43 patients (24 of 31 with epilepsy and
cerebral calcification of unknown origin and bi-
opsy-proved celiac disease; 5 of 12 with celiac
disease and epilepsy had cerebral calcifications
on CT scanning). In a number of these patients,
celiac disease was diagnosed only after the on-
set of epilepsy and discovery of cerebral calci-
fications, although often there were clues to the
presence of malabsorption in the history. It
should be noted that some of the reported cases
of “atypical Sturge-Weber syndrome” (ie, typi-
cal calcification without facial nevus) and other
unexplained concurrences of epilepsy and cal-
cifications, with or without folate deficiency (2–



1500 LEA AJNR: 16, August 1995
8,13–19), in fact may be undiagnosed cases of
celiac disease, as the Italian workers suggest.
The cause of epilepsy and cerebral calcifica-

tion in celiac disease is uncertain but is thought
to be related to the reduced central nervous
system folate levels secondary to folate malab-
sorption (7, 9). Central nervous system folate
deficiency also appears to be related to the ce-
rebral calcification seen in childhood leukemia
treated with central nervous system irradiation
and intrathecal methotrexate (a folate antago-
nist) (1, 7, 9), as well as in cases of congenital
folate malabsorption (8), both of which may be
accompanied by epilepsy and other neurologic
abnormalities. The actual pathologic process by
which low folate levels cause cerebral calcifica-
tion has not yet been determined (9).
The epilepsy associated with this type of cal-

cification (usually focal or complex partial sei-
zures) can be difficult to treat (9). However, in
some of the cases in the literature about celiac
disease, seizure control was improved after in-
stitution of a gluten-free diet with folic acid sup-
plements (9, 11, 12), which also seems to have
occurred in our case. The success of the diet in
improving control of epilepsy appears to be po-
tentiated by its institution soon after the onset of
the epilepsy and at an early age (9). The natural
history of the cerebral calcification after treat-
ment of celiac disease is not well documented.
Follow-up to date in our case has demonstrated
an increase in calcification until institution of a
gluten-free diet (thus restoring normal folate ab-
sorption) and static calcification after this; a
similar pattern was observed in one case in the
literature (7).
In conclusion, we have presented a case of a

child with bilateral parietooccipital calcifica-
tions associated with celiac disease, folate de-
ficiency, and epilepsy, illustrating a recently
confirmed association. The radiologist should
be aware of this association because the calci-
fication may be the first clue to the presence of
celiac disease, the prompt treatment of which
maximizes the likelihood of seizure control.
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