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part of one hemisphere. On the other hand, gen-
INTRODUCTION eralized seizures are bilateral from the start. Par-
tial seizures are considered to be simple when

Seizure disorder is classified into partial and consciousness Is not impaired, and complex when

generalized forms. The partial seizures begin in a consciousness is impaired".

.
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Medically intractable complex partial seizure is
a good indication for surgical treatment, therfore
identification of epileptic focus in complex partial
seizures is essential for surgical treatment?.

For the lateralization of epileptic foci, EEG,
(ECoG)
imaging(MRI) have

electrocorticography and magnetic
been used.
SPECT and PET were also proved to be impor-

tant diagnostic tools. Recently, SPECT study is

resonance

widely available in conjunction with EEG data
which show high corresponding diagnostic rate in
the localization of epileptic foci**'V, In general,
hyperperfusion or hypermetabolism is detected
ictally and hypoperfusion or hypometabolism is
detected interictally in seizure patients®?.

Cross cerebellar diaschisis(CCD) which is the
phenomenon of reduction of blood flow in the
contralateral cerbellum due to supratentorial le-
sion in stroke patients was first described by
Baron et al in 1980 using PET®. Same as the
CCD in the mechanism of cerebral and cerebellar
metabolic connection, reverse type of CCD
(RCCD, increased uptake in both supratentorial
and contralateral cerebellar area) was sporadi-
cally reported in the seizure patients during the
ictal phase® ™.

The aim of our study was to evaluate the char-
acteristic findings of RCCD and to assess the
usefulness of RCCD for localization of epileptic
foci on the ictal scan.

MATERIALS AND METHODS

Twelve patients with medically intractable
complex partial seizure having congruent clini-
cal, EEG and brain SPECT findings were includ-
ed.

The patients’ group consisted 9 males and 3 fe-
males, ranging from two to fifty~two years of
ages(mean age ; 20 years). Seven patients un-
derwent surgical theraphy ; tmporal lobectomy

in five, occipital cortisectomy in one and
callosotomy in the other one. MRI was performed
iIn 6 patients. Mesial temporal sclerosis was
found in two but normal in four patients. Re-
maining 6 patients underwent brain CT which
did not show any structural abnormality.

All patients underwent surface scalp EEG and
electrocorticography was obtained in two pa-
tients.

" For ictal brain SPECT, the patients were moni-
tored by video and EEG monitoring.

When seizure or aura were developed, 15—
20mCi of *"Tec-HMPAO (0.25mCi/kg) was in-
jected intravenously, and then the patient was
transported to the nuclear medicine unit for
scanning within 1 hour of injection. The
scanning procedure was performed by using a
single(Siemens, Orbiter 7500, Illinois, USA) or a
dual-headed gamma camera (ADAC, Milpitas,
CA) equipped with high-resolution, low-energy
paraell-hole collimators. Sixty—four projections
with an aquistition time of 40 sec/view were
acquired in 64 X 64 martices with a 5.6—degree of
angular increment. Transaxial images were ob-
tained by filtered back projection method using a
Butterworth filter (Nyquist frequency 0.38cycle/
cm at an order no. 5) and coronal and sagittal
images were reconstructed. The slice thicknesses
was 5.8mm.

Interictal scans were followed at least 3 day
after the ictal scan in 11 patients.

The SPECT findings were visually interpre-

Table 1. Location of Epileptic Foci and Incidence of

RCCD
Epleptic focus RCCD
Rt.temporal 6 4
Lt.temporal 4 2
Rt.occipital 1 1
Lit.frontal 1 1
Total 12 8
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Fig. 1. Rt.temporal epilepsy in a 17-year—old female patient.

»

Ictal brain SPECT images demonstrate typical RCCD.
Transaxial(A) and coronal(B) images show increased up-
takes in Rt.temporal(arrow) and contralateral cerebellum

(arrowhead).

Table 2. *"Tc-HMPAO Activity on Interictal SPECT

ictal foci  contralateral cerebellum
Normalize 4 7
Decreased 4 1
Total 8 8

tated blind to EEG findings by two experienced

nuclear medicine specialists.

RESULTS

Epileptic foci were found as an area of hot
activity in Rt. temporal (n=6), Lt. temporal (n
=4}, Rt. occipital (n=1), and Lt. frontal (n=1)
areas. Increased contralateral cerebellar uptake
(RCCD) on ictal scan was observed in 8(75%)
of the 12 pts ; Rt. temporal in four, Lt.temporal
in two, Rt. occipital in one and Lt. frontal in one
patient(Fig. 1).

In remaining 4 patients, there was no in-
creased uptake in cerebellum(Table 1).

In 2 of 8 patients with RCCD, contralateral
cerebellar uptake was more obviously increased
than that in the epileptic foci(Fig. 2).

In 5 of 11 patients, interictal SPECT revealed
diminished uptakes in epileptic foci. Normaliza-

tion of cerebellar activity was seen In 7 of 8
RCCD on interictal scan(Fig. 3) while diminished
cerebellar perfusion was seen in remaining one

(Fig. 4, Table 2).

DISCUSSION

Crossed cerebellar diaschisis (CCD) which is a
well-established SPECT findings in stroke pa-
tients, is generally considered to be a functional
depression of a cerebellar hemisphere correlated
with a contralateral cerebral lesion. This phenom-
enon is resulted from a crossing of cortico—ponto
—cerebellar pathways and a functional connec-
tion between the contralateral cerebellar hemi-
sphere and the cerebral cortex®8!9.

On the other hand, reverse condition such as
hyperperfusion or hypermetabolic state of a cere-
bellum can be occured contralateral to the cere-
bral hemisphere which has hyperperfusion or
hypermetabolism by same mechanism. Indeed,
Duncan et al reported a case of focal epilepsy
who had increased blood flow at the area of the
epileptic focus accompanied by increased flow in
the contralateral cerebellar hemisphere. They
also observed on the interictal scan of that pa-

—11 —
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Fig. 2. Rt.occipital lobe epilepy in a 17-year—old male patient.
(A) In ictal SPECT, there is subtle increased radiotracer

uptake at Rt.occipital lobe (arrow). Interictal SPECT
shows a focal area of decreased perfusion at the same
site of occipital lobe(open arrow)

(B) Increased uptake of contralateral cerebellum(arrow-

head) is more obvious than that of the occipital epilep-
tic focus. This case was confirmed by CEoG with grid
insertion. Interictal scan shows normalization of cere-

bellar activity.

tient that the hyperperfused ictal focus became
slightly hypoperfused and cerebellar flow was
symmetrically normalized”. Park et al. also re-
ported a case of RCCD in partial complex seizure
related to the herpes simplex encephalitis(6).
However, the frequeucy or clinical usefullness of
RCCD was not fully established, yet. In this
study, the frequency of RCCD was 75% on ictal
scan. Therefore, RCCD might be described as a
common finding on ictal brain SPECT in seizure
patient. In two patients, the ictal scan showed

almost normal uptake within the cerebral hemi-
sphere but a focal hot activity or diffusely in-
creased uptake was seen within the contralateral
cerebellum(Fig. 2). Surface EEG was not diag-
nostic. Follow up interictal SPECT showed a
focal area of decreased uptake at right occipital
in one and right temporal in the other one, con-
tralateral to abnormal cerebellar uptake on ictal
scan. In former case, operative ECoG with grid
insertion demonstrated abnormal focal wave at
Rt. occipital area, concordant with the area seen
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Fig. 3. Rt. temporal lobe epilepsy in a 16—year—old male patient.
Ictal SPECT shows increased uptake in Rt. temporal lobe
(arrow) and Lt. cerebellar hemisphere(arrowhead) in left
pannel. Interictal SPECT shows normal activity within the
cerebellum(open arrows) in right pannel.

INTERICTAL

Fig. 4. Lt. frontal lobe epilepsy in a 4—year—old male patient.
Transaxial ictal SPECT shows increased uptake in Lt. ver-
tex(arrow) and Rt. cerebellum(open arrow). Interictal
SPECT demonstrates diminished uptake in epileptic focus
and Rt. cerebellum(arrowhead).

as diminished activity on interictal SPECT.

Therefore RCCD aided in the lateralization of sei- CONCLUSIONS
zure foci despite lack of typical uptake pattern
on ictal SPECT or surface EEG. In our study, the frequency of RCCD(in-
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creased uptake in both supratentorial and contra-

lateral cerebellar area) was 75% on ictal brain
SPECT. In two patients of RCCD group, contra-
lateral cerebellar uptake was more obvious than

that in epileptic focus. RCCD is a frequent find-

ing of ictal brain SPECT in seizure patients and

it may aid in the lateralization of epileptic focl.
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