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Clinical significance of very high frequency oscillations (VHFO) over
1000Hz in epilepsy surgery
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Tab. 1 Clinical characteristics of the patients

Ageat Ageat

Patient Diagnosis onset  surgery Seizure Interictal scalp EEG Ictal scalp EEG MRI
1 FLE 3 19 Gestural automatism Normal Rt hemisphere Rt basal frontal
2 FLE 4 27 Gestural automatism Rt F-T spikes RtF-T rt frontal operculum
3 FLE 5 14 Tonic facial contraction Lt frontal sharp waves Lt frontal Lt frontal operculum
4 PLE 10 25 Tonic posturing Rt parietal spikes Rt parietal Rt supramarginal
5 PCE 4 19 Lt arm clonic—Generalized clonic Rt occipital and frontal spikes Rt posterior Rt P-O
6 FLE 5 31 Aura—Gestural automatism Lt frontal spikes Lt frontal Normal
7 FLE 20 57 Autonomic Normal Nonlateralizing Lt medial frontal
8 PLE 4 14 Tonic posturing Rt parietal sharp waves Rt hemisphere Rt medial parietal
9 FLE 0 22 Tonic posturing Lt central spikes Nonlateralizing Lt posterior frontal
10 FLE 0 6 Aura—Tonic posturing Lt F-T spikes Lt frontal Normal
11 PRLE 14 18 Somatosensory—Generalized jerking None Rt central Rt paracentral lobule
12 PE 2 44 Somatosensory Rt F-T and pT-O spikes Nonlateralizing Rt pariretal-insula
13 PCE 7 12 Generalized jerking Lt pT, Rt P-O, and Rt F-C spikes Nonlateralizing BIt P-O

FLE: frontal lobe epilepsy; PCE: posterior cortex epilepsy; PRLE: perirolandic epilepsy; PE: partial epilepsy; Rt: right; Lt: left; Blt: bilateral; T-O: temporooccipital;

P-O: parietooccipital; F-C: frontocentral; F-T: frontotemporal
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Tab. 2 Results of VHFO, HFO and SOZ from EEG recordings and outcome of surgery

No. of Total no. No. of VHFO  Residual ~ No.of HFO Residual No.of SOZ  Residual Follow-up  Seizure

Pt seizures of electrodes eletrodes VHFO (%)  electrodes  HFO (%) electrodes SOZ (%) (year) outcome  Pathology
1 4 82 2 0 0 NA 4 0 4 Ia FCD Ila
2 3 84 1 0 9 11 5 0 4 Ia FCD IIb
3 2 94 4 0 6 33 6 0 3 Ia FCD IIb
4 3 56 0 NA 7 57 16 69 3 Ia FCD Ila
5 1 66 2 0 14 29 10 60 3 Ia FCD IIb
6 10 110 4 0 6 0 6 0 2 Ia FCD IIb
7 2 84 1 0 2 50 1 0 2 Ta FCD IIb
8 2 44 3 0 10 40 8 25 3 Ib FCD Ila
9 2 38 0 NA 0 NA 4 0 4 IMla FCD IIb
10 2 74 0 NA 10 70 not identified NA 3 IVb NS

11 1 48 0 NA 4 100 not identified NA 3 Ilc Glioma
12 2 56 0 NA 0 NA not identified NA 3 Illa FCD IIb
13 3 56 0 NA 6 0 11 0 2 IVa Ulegyria

VHFO: very high frequency oscillations; HFO: high frequency oscillations; SOZ: seizure onset zone; NA: not available; FCD: focal cortical dysplasia;

NS: non-specific
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Summary

Clinical significance of very high frequency oscillations (VHFO) over
1000Hz in epilepsy surgery

Naotaka Usui, Kiyohito Terada, Akihiko Kondo, Yumi Kashida, Kazumi Matsuda,
Takayasu Tottori, Koichi Baba, Keiko Usui, Yushi Inoue

We previously reported ictal very high frequency oscillations (VHFO) of 1,000 - 2,500 Hz
recorded by subdural macroelectrodes using 10-kHz sampling rate. The purpose of this study
was to clarify the clinical significance of ictal VHFO in neocortical epilepsy. This study included
thirteen patients with neocortical epilepsy who underwent subdural electrodes implantation
and had at least one seizure recorded at 10-kHz sampling rate, and were followed for more than
two years postoperatively. The presence or absence of VHFO (>1,000 Hz), HFO (200-1,000 Hz)
and SOZ, and completeness of resection of these areas were compared with postoperative
seizure outcome. Seven patients had favorable (Engel class I-a) and six had unfavorable
outcomes (other classes). VHFO was recorded in six of seven patients with a favorable
outcome. On the contrary, VHFO was recorded in only one of six patients with unfavorable
outcome. The presence of VHFO was significantly associated with favorable outcome. VHFO-
generating areas were resected completely, whereas HFO-generating areas and/or SOZ were
not always resected completely in both favorable and unfavorable outcome groups. The
presence of ictal VHFO may be predictive of favorable outcome. Ictal VHFO may be a more
specific marker than HFO or SOZ for identifying the core of epileptogenic zone.
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