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Fig. 1 Method of NIRS monitoring.
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Table 1 Neuroimaging and EEG in 6 cases
Case Age Sex (E:t Ablr\l/i)lglmal SPECT AbgoErénal
1 26 male 12 L L R
2 48 female 28 L L L>R
3 38 male 27 L L L
4 16 female 1 R R R
5 25 female 10 R R R
6 32 female 1 L L L
Case 2, 5 . NIRS after surgical treatment
Table 2 The changes of oxygenated haemoglobin (HbQ,) after hyperventilation
With temporal atrophy Without temporal atrophy
Case Baseline After HV 3 min 3 min after HV Baseline After HV 3 min 3 min after HV
1 L +1.0 -3.0 =7.0 R +5.0 +1.5 +5.0
2 L +0.9 -2.3 —-5.0 R +2.6 -0.8 —2.3
3 L —2.3 -3.9 —4.7 R —-1.8 -39 —4.3
4 R —6.0 —12.5 -17.0 L +1.0 -1.0 -2.5
5 R +10.0 +6.9 +3.2 L -0.8 +1.3 —2.6
6 L 0 -3.0 —4.5 R 0 0 -1.0
Ave. +0.60 -2.97 —-5.83 +1.00 —0.48 -1.28

The unit of changes shows #mol/ml.

Table 3 The changes of deoxygenated haemoglobin (Hb) after hyperventilation

With temporal atrophy Without temporal atrophy
Case Baseline After HV 3 min 3 min after HV Baseline After HV 3 min 3 min after HV
1 L +1.0 -3.0 +7.5 R +1.1 -3.3 +3.3
2 L +1.3 +0.1 +1.9 R -0.8 —2.9 +0.7
3 L 0 -1.2 +2.8 R -1.2 -1.1 -1.1
4 R -3.0 =5.5 +2.2 L 0 -1.2 +2.7
5 R +0.5 +2.9 +0.1 L +0.4 —-1.5 +0.3
6 L -2.8 -4.1 -1.9 R 0 -3.0 0
Ave. +0.83 —2.77 +2.10 —-0.45 -2.17 +0.98

The unit of changes shows ymol/ml.
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Fig. 2 MRI shows left temporal atrophy in case 1.
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Fig. 3 SPECT findings in case 1 exhibits decrease of the
blood flow in the left temporal lobe. WOBEGEMAT & L CTMyk = SPECT, PET 7z &2
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Fig. 4 EEG findings in case 6 shows left temporal spikes.
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Fig. 5 The changes of NIRS in the temporal region with atrophy in case 1: HbO,
decreased after hyperventilation, Hb increased after decrease by hyperventilation.
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Fig. 6 The changes of NIRS in the temporal region without atrophy in case 1: the changes of HbO, and Hb by hyperventilation
was different from the changes of NIRS in the contralateral temporal region.
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Change of Local Cerebral Oxygenation in Temporal Lobe
Epilepsies Shown by Near Infrared Spectroscopy (NIRS)

Yasunori OANA", Chuanyu WANG?, Akinori HOSHIKA?, Yukito TAKEI?,
Masanori KONDO", Noriyuki SAKAUE?, Naotsugu HIRABAYASHI?,
Hideo WATAHIKI" and Masahiko KANEKODV.

Department of Neuropsychiatry”, Tokyo Medical University, Kasumigaura Hospital

Department of Pediatrics?, Neuropsychiatry”, Tokyo Medical University

Near infrared spectroscopy (NIRS) appears to be a safe, noninvasive technique useful in the EEG
laboratory. NIRS has been used for continuous monitoring of changes in blood and tissue oxygena-
tion of the whole brain. We report our observations of changes in local cerebral oxygenation in
temporal lobe epilepsy.

Using NIRS (Hamamatsu Photonics Co., Hamamatsu, Shizuoka, Japan), EEG, MRI and SPECT, we
investigated the changes produced by hyperventilation in cerebral blood and tissue oxygenation of
temporal focus. Spectral NIRS measured changes of oxygenated hemoglobin (HbO,), deoxygenated
hemoglobin (Hb) and the difference between oxygenated and deoxygenated cytochrome (CytOx). Six
patients (two men, four women; average age 30.8 years) with intractable temporal lobe seizures were
selected. Tissue changes were investigated in the temporal focus and the contralateral temporal region.

Following hyperventilation (HV) HbO, decreased, and Hb increased in six patients, compared with
the contralateral temporal lobe. Changes in cerebral blood and tissure oxygenation by NIRS were related
to the findings of MRI, SPECT and EEG. Our results suggested that NIRS is useful as a supplementary

diagnostic method for temporal lobe epilepsy.

(Key words) Near infrared spectroscopy (NIRS), Temporal lobe epilepsy, Changes in cerebral
oxygenation, MRI, Epileptogenic focus.
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