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Dear Editor,

Accurate detection and characterization of cerebral abnormalities is fundamental when
neurosurgery is being considered to treat focal epilepsy that is not controlled with
medication. Magnetic resonance imaging (MRI) is both sensitive and specific for identifying
such abnormalities but, in 20% to 40% of individuals with refractory focal epilepsy who are
candidates for surgery, no relevant abnormality is revealed on visual reading of optimally
acquired brain MRI images!. Recently, computational analysis of brain MRI has been

shown to help the detection of covert lesions, with a need to balance sensitivity and

specificity®”.

Optimal evaluation of such methods would be a clinical trial in which it could be tested
whether their inclusion in the clinical workflow results in more patients being offered
surgery, and more patients becoming seizure free. However, before such an evaluation
could be performed, the reliability of these methods must be demonstrated. An important

issue is how this can be done in a structured manner.

In recent studies involving covert epileptic lesions, this assessment has been based on the
observation of spatial overlap between the computationally detected clusters of imaging
abnormalities and an area of presumed seizure onset approximately localised by a
consensus of experts?’ or inferred from resected brain areas®’. While the former is only an
approximation, the latter, namely resected brain areas cannot be assumed to be the ground
truth unless seizure freedom post-surgery can be demonstrated. Furthermore, the covert
nature of some lesions may mean surgery cannot be offered in some patients or may be
declined by the patient if the risk-to-benefit ratio of chances of seizure freedom and of

causing new deficits is not favourable.

We suggest that a better comparison would be to determine whether computationally
detected abnormalities are co-localized with the intracranial/stereo EEG contacts that are
irrefutably involved in seizure onset, early propagation, and interictal epileptic activity.
Accordingly, we have developed a structured method for comparing the anatomical

coordinates of cerebral abnormalities detected by computational methods with the results



of intracranial/stereo EEG recordings (Figure 1) and have set up an online survey where
such results can be shared across research groups (MRI-negative focal epilepsy-
intracranial/stereo EEG structured evaluation programme, accessible at

https://redcap.slms.ucl.ac.uk/surveys/index.php?s=DKATRKAPLC).

The survey is currently populated with 25 case results from our own ongoing study and is
openly available to other research centres for comparing computational neuroimaging
analyses with intracranial/stereo EEG data and contributing to the database. Recognizing
that there are a variety of neuroimaging analysis methods being developed, a standardised
method of validation will facilitate the determination of optimal protocols for lesion

detection in MRI-negative focal epilepsy that could be evaluated in a clinical trial.
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Figure 1: Structured comparison of the anatomical coordinates of epileptogenic areas
detected by a computational method with the results of intracranial/stereo EEG recordings
in an example case. (right) three-dimensional visualisations showing the EEG electrodes in
grey, seizure onset zone in red, spread in orange, and interictal activity in yellow.
Epileptogenic areas detected by the computational method are shown in blue. (left) part of

the online assessment form for the same case.

5) SoZin abnormal area? ® Yes
* must provide value © No

() SoZ not identified by intracranial/stereo
EEG

Choose Yes if the seizure onset zone identified during
intracranial/stereo EEG was within any of the areas
identified as being abnormal by your computational

method
6) Seizure propagation within abnormal area? @ Yes
* must provide value ) No

() No seizures during intracranial/stereo EEG

Choose Yes if there was seizure propagation during
intracranial/stereo EEG within any of the areas
identified as being abnormal by your computational
method

7) Interictal epileptic discharges within abnormal area? ® Yes

* must provide value © No

Choose Yes if there were interictal epileptic discharges
during intracranial/stereo EEG within any of the areas
identified as being abnormal by your computational
method

8) Seizure onset outside abnormal area? O Yes

* must provide value @® No

() SoZ not identified by intracranial/stereo
EEG

Choose Yes if the seizure onset zone identified during
intracranial/stereo EEG was outside the abnormal
areas detected by your computational method

9) Propagation outside abnormal area? @® Yes

* must provide value <) No
() No seizures during intracranial/stereo EEG
Choose Yes if there was seizure propagation during

intracranial/stereo EEG outside the areas identified as
being abnormal by your computational method

10,

Interictal discharges outside abnormal area? @® Yes

« .
must provide value ) No

Choose Yes if there were interictal epileptic discharges
during intracranial/stereo EEG outside the areas
identified as being abnormal by your computational
method




