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RATIONAL: RESULTS: CONCLUSION:

In presurgical evaluation of patients with epilepsy discordant
results or non-lesional MRI might complicate diagnostic work
up. Ictal SPECT especially when postprocessed as subtrac-
tion ictal SPECT co-registred to MRI (SISCOM) might be an
additional useful diagnostic tool. Previous studies have shown
that SISCOM has the same diagnostic value than intracrani-
al EEG. We examined the prospective value of SISCOM in
presurgical evaluation of difficult cases with either non-lesional
MRI or discordant results in semiology, EEG-recordings, MRI
and/or neuropsychological testing.

METHODS:

116 patients with medically intractable epilepsy undergoing
presurgical evaluation were included. Patients showed no
abnormalities in MRI or discordant results of MRI, EEG, sei-
zure semiology and/or neuropsychological testing.

SPECT:

For ictal SPECT about 370-740 MBgq HMPAO were injected
intravenously as soon as possible after ictal onset. Injection
was performed by an automatic injector (XT 7000, Ulrich
Medizintechnik, Ulm, Germany), operated by the EEG as-
sistants, placed next to the EEG-Video-monitoring screen.
Interictal SPECT was performed 48 h later.

SPECT imaging was performed with a CERASPECT (Digital
Scintigraphics, Inc., Waltham, MA) with a FWHM of 6-8 mm.
The field of view diameter was 214 mm and the matrix size
was 128 x 128 resulting in 64 images with cubic voxel dimen-
sions of 1.67 mm. A 3D-T1 weighted MRI dataset was per-
formed on a 1,5 T ACS-NT system (Philips, Best, The Neth-
erlands). SISCOM was calculated with ANALYZE PC 3.0/4.0
software (Biomedical Imaging Resource, Mayo Foundation,
Rochester, MN) as described previously." Minimum thresh-
old for activation map was two standard deviations above
mean cerebral activity. (Fig. 1)
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Fig. 1: Scheme of SISCOM method.
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In 29 cases, no seizure took
place in the required time pe-
riod. 87 SPECTs were suc-
cessfully injected. Median in-
jection time was 13 s (range
2-90s). For MRI diagnosis? of
the successfully injected cas-
es see figure 2. SISCOM re-
sults were monofocal in 51%
of cases, multifocal in 34%,
and without any significant hy-
perperfusion in 5%. 9% could
not be calculated due to insuf-
ficient quality of ictal SPECT
(i.e. movement artefacts). In
25%, SISCOM hyperper-
fusion was localized in func-
tional eloquent brain areas.

20 patients underwent intrac-
ranial electrode implantation.
16 of those underwent addi-
tionally epilepsy surgery (Fig.
3), 4 were multifocal (Fig. 4).
3 patients underwent epilep-
sy surgery without implanta-
tion before. In these 23 pa-
tients 20 SISCOM results
were concordant to intracra-
nial EEG or side of surgery, 3
were discordant. In another
25 patients, a hypothesis for
intracranial electrode place-
ment was generated, but pa-
tients declined implantation
so far, most often due to re-
stricted estimation of postop-
erative seizure freedom.

Postoperative outcome with
respect to seizure frequency
can not be determined yet
since mean postoperative pe-
riod is 8 month. Until now, in
16 patients good postopera-
tive outcome is documented
(Engel class | + Il), 2 show
worthwhile improvement, 1
patient was operated recently.
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Fig. 2: Distribution of MRI results in 87 patients with epilepsy undergoing ictal
SPECT during presurgical evaluation. (MCD = malformations of cortical develop-
ment; AHS = Ammon’s horn sclerosis)

Fig. 3: 19 year old patient with drug-resistant epilepsy, who underwent anterior
2/3 temporal lobectomy 8 years before without long lasting improvement. Reeval-
uation with MRI showed postoperative defect but no other focal abnormalities,
ictal and interictal EEG did not point to a circumscribed focus. Surface brain ren-
dering with right sided view, SISCOM result (green), intracranial electrode con-
tacts (blue) and ictal onset zone (red). Topectomy of superior temporal gyrus was
performed, the patient is free of seizures since operation (12 month).

Fig. 4: 22 year old patient with drug resistant epilepsy. Seizure semiology includ-
ed frontal and temporal elements, MRI showed no abnormalities, SISCOM showed
hyperperfusion fronto-orbital and temporal, both on the left side. Intracranial elec-
trode implantation (bitemporo-basal, bitemporo-lateral, and left fronto-lateral and
-orbital strip electrodes and bihippocampal depth electrodes) revealed seizure
onset simultaneously left temporal and fronto-orbital. Therefore, surgical interven-
tion was denied.

Fig. 4

Especially patients with an
MRI without focal abnormal-
ities might benefit from SIS-
COM.

In presurgical epilepsy-eval-
uation of difficult cases SIS-
COM can provide helpful ad-
ditional information to create
a successful hypothesis for
intracranial electrode place-
ment. Furthermore, as SIS-
COM localized in about 1/4
of cases with focal hyperper-
fusion to eloquent areas, it
might also identify patients
who are inoperable.

As there are false positive
results, the value is to grad
lower than intracranial EEG,
but repeated ictal SPECTs
might increase specificity.
However, as SISCOM is a
very time- and manpower-
consuming diagnostic tool,
it can be offered to a restrict-
ed number of patients only.
Further investigations are
necessary to evaluate the
value of the variables as for
example significance of
multifocal results, injection
latency, duration of seizure,
type of seizure, or test-retest
reliability.
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