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Imaging epilepsy with SISCOM
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and Américo C. Sakamoto

We read with interest the Review by Duncan 
(Imaging in the surgical treatment of epi-
lepsy. Nat. Rev. Neurol. 6, 537–550; 2010) on 
the role of imaging in epilepsy surgery.1 The 
combination of functional MRI with EEG or 
magnetoencephalography is a useful method 
for studying the irritative zone during the 
interictal period. These technologies are, 
however, of limited use for studying ictal 
activity, a fundamental step in the presurgical 
evaluation of refractory epilepsy. Although 
mentioned by Duncan in his article, we feel 
a slightly expanded discussion is warranted 
concerning the use of computer-aided 

subtraction ictal single-photon emission CT 
coregistered to MRI (SISCOM) and its vari-
ants to identify an epileptogenic zone.2,3 In 
our view, this methodology has been poorly 
explored in the context of refractory epi-
lepsy, and provides valuable information for 
the identification of ictal activity and seizure 
propagation that has not been matched by 
other methods to date.

SISCOM can be used to visualize ictal 
activity in the brain, and allows abnormal 
neural perfusion to be mapped onto sur-
rounding neural structures. This technique 
may prove useful during several scenarios 

in the presurgical evaluation of refractory 
epilepsy. In patients with normal or near-
normal MRI, SISCOM can be employed to 
improve localization of the epileptogenic 
zone for electrode placement, surgical resec-
tions and determination of surgical prognosis 
(Figure 1).4,5 In addition, SISCOM is useful 
in the planning of invasive investigations 
and the tailoring of surgery in patients with 
large lesional zones. In such patients, resec-
tion of part of the epileptogenic zone can 
sometimes be sufficient to control seizures.6,7 
SISCOM might also have a role in evaluating 
and surgical planning in patients who have 
undergone unsuccessful resections.8

Presurgical SISCOM can provide valuable 
prognostic information. In some studies, 
resection of the entire epileptogenic zone, as 
identified by SISCOM, has been associated 
with good surgical outcome.4–7 SISCOM 
might also be used to contraindicate surgical 
resections.3 Finally, SISCOM might permit 
the study of the epileptogenic zone, seizure 
propagation and the relationship between 
seizures and the underlying morphological 
neural substrates, allowing insights into the 
mechanisms of seizure propagation.9,10

The use of SISCOM might improve the 
presurgical evaluation of patients with tem-
poral lobe epilepsy11–13 and might be parti-
cularly useful for preoperative assessment 
of patients with extratemporal disease.3,6,14,15 
When SISCOM localization findings are con-
cordant with other presurgical findings (for 
example, EEG or PET findings) patients are 
more likely to have a good surgical outcome 
than those with nonconcordant or nonlocali-
zing findings.2,3,9,15 Thus, SISCOM improves 
the sensitivity and specificity of presurgical 
evaluation by improving localization for epi-
lepsy surgery, and may allow surgery in pre-
viously ineligible patients. In spite of these 
advances, further studies are necessary to 
determine the accuracy of SISCOM in MRI-
negative patients, the impact of SISCOM in 
surgical decision-making, and the predictive 
power of SISCOM for surgical outcomes.
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Figure 1 | SISCOM can reveal the epileptogenic zone. a | Axial, b | coronal and c | sagittal brain 
SISCOM images reveal ictal hyperperfusion (red areas) in the right frontal lobe. d | Three-
dimensional view showing the area of ictal hyperperfusion (triangle). Abbreviation: 
SISCOM, computer-aided subtraction ictal single-photon emission CT coregistered to MRI.

© 2011 Macmillan Publishers Limited. All rights reserved

http://www.nature.com/nrneurol/journal/v6/n10/full/nrneurol.2010.131.html
http://www.nature.com/nrneurol/journal/v6/n10/full/nrneurol.2010.131.html


NATURE REVIEWS | NEUROLOGY  www.nature.com/nrneurol | 2

CORRESPONDENCE

Ribeirão Preto, Universidade de São Paulo, 
Ribeirão Preto, SP 14048-900 Brazil 
(L. Wichert-Ana, T. R. Velasco, A. P. P. Martins, 
A. C. Sakamoto).

Correspondence to: M. M. Bianchin  
mmbianchin@hotmail.com 

doi:10.1038/nrneurol.2010.131-c1

Acknowledgments
The authors are supported by Brazilian governmental 
research grants CNPq and FAPESP.

Competing interests
The authors declare no competing interests.

1. Duncan, J. S. Imaging in the surgical treatment 
of epilepsy. Nat. Rev. Neurol. 6, 537–550 
(2010).

2. O’Brien, T. J. et al. Subtraction ictal SPECT co-
registered to MRI improves clinical usefulness 
of SPECT in localizing the surgical seizure 
focus. Neurology 50, 445–454 (1998).

3. Tan, K. M. et al. Influence of subtraction ictal 
SPECT on surgical management in focal 
epilepsy of indeterminate localization:  

a prospective study. Epilepsy Res. 82, 190–193 
(2008).

4. O’Brien, T. J. et al. Subtraction SPECT 
coregistered to MRI in focal malformations  
of cortical development: localization of the 
epileptogenic zone in epilepsy surgery 
candidates. Epilepsia 45, 367–376 (2004).

5. Cascino, G. D., Buchhalter, J, R., Mullan, B. P.  
& So, E. L. Ictal SPECT in nonlesional 
extratemporal epilepsy. Epilepsia 45 (Suppl. 4), 
32–34 (2004).

6. Wichert-Ana. L. et al. Ictal technetium-99 m 
ethyl cysteinate dimer single-photon emission 
tomographic findings in epileptic patients with 
polymicrogyria syndromes: a subtraction of 
ictal–interictal SPECT coregistered to MRI 
study. Eur. J. Nucl. Med. Mol. Imaging. 35, 
1159–1170 (2008).

7. Cascino, G. D. et al. Peri-ictal SPECT and 
surgical treatment for intractable epilepsy 
related to schizencephaly. Neurology 63,  
2426–2428 (2004).

8. Wetjen, N. M. et al. Subtraction ictal single-
photon emission computed tomography 
coregistered to magnetic resonance imaging  
in evaluating the need for repeated epilepsy 
surgery. J. Neurosurg. 105, 71–76 (2006).

9. Wichert-Ana, L. et al. Interictal hyperemia 
correlates with epileptogenicity in polymicrogyric 
cortex. Epilepsy Res. 79, 39–48 (2008).

10. Hogan, R. E., Kaiboriboon, K., Bertrand, M. E., 
Rao, V. & Acharya, J. Composite SISCOM 
perfusion patterns in right and left temporal 
seizures. Arch. Neurol. 63, 1419–1426 (2006).

11. Kaiboriboon, K., Bertrand, M. E., Osman, M. M. 
& Hogan, R. E. Quantitative analysis of cerebral 
blood flow patterns in mesial temporal lobe 
epilepsy using composite SISCOM. J. Nucl. 
Med. 46, 38–43 (2005).

12. Bell, M. L. et al. Epilepsy surgery outcomes in 
temporal lobe epilepsy with a normal MRI. 
Epilepsia. 50, 2053–2060 (2009).

13. Valenti, M. P. et al. Contribution of SISCOM 
imaging in the presurgical evaluation of 
temporal lobe epilepsy related to 
dysembryoplastic neuroepithelial tumors. 
Epilepsia 43, 270–276 (2002).

14. O’Brien, T. J. et al. Subtraction peri-ictal SPECT 
is predictive of extratemporal epilepsy surgery 
outcome. Neurology 55, 1668–1677 (2000).

15. Matsuda, H. et al. Contribution of subtraction 
ictal SPECT coregistered to MRI to epilepsy 
surgery: a multicenter study. Ann. Nucl. Med. 
23, 283–291 (2009).

© 2011 Macmillan Publishers Limited. All rights reserved

mailto:mmbianchin@hotmail.com
www.nature.com/doifinder/doi:10.1038/nrneurol.2010.131-c1

	Imaging epilepsy with SISCOM
	Acknowledgements
	References




