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Figurel OT during a finger-tapping task
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on the right. Activities in the left motor
cortex were demonstrated.
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Figure2 OT during word-finding tasksin a
right-handed healthy volunteer. Activation in the
Brocas areais seen.
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Figure3 Language OT during the recovery

A: 1.5 years after stoke. Activations in the right
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B: 2.5 years after stroke. Activation in theright.
C: 3.0yearsafter stroke. Areaof activation switched
to the left side.
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Figure4 OT during a seizure in a patient

with left temporal focus.

A: OT map 25 sec. after seizure onset was
overlaid on the 3D-MRI. Activation in
the left temporal lobe is shown.

B: Time course of OT.

C: Serial OT map.
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Figure5 O.-inhalation OT in the patient
with carotid stenosis before and after the
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Measurement of Brain Function Using Near Infrared Optical Topography

Eiju Watanabe

Department of Neurosurgery, Jichi Medical University, Tochigi, Japan

Key words: optical topography, epilepsy, cerebral language dominancy, cerebral ischemia, aphasia

Optical topography (OT) is a method used to measure brain functions noninvasively. It utilizes multichannel near
infrared spectroscopy to map the local hemodynamic changes in the cerebral cortex. It offers a local blood volume in-
crease that correlates to the focal brain activities. We applied this method in various clinical examinations. Several clinical

examples are demonstrated.

Language dominancy: During a word generation task, OT showed an increase in oxy-hemoglobin concentration in
Brocdsarea. OT and Amytal test are compared in 27 cases. In 85% of cases, the two methods showed the same results.

Recovery from aphasia: Seven cases with aphasia were longitudinally monitored by language OT. Four cases showed
right side dominancy at the initial stage of recovery, but the dominant side switched to the left in the later stage. Three

cases showed activations only in the left hemisphere.

Epilepsy focus diagnosis In the initial phase of epilepsy seizures, OT demonstrated an oxy-hemoglobin increase in
the focus side, which suggests the location of the epilepsy focus.

Cerebral ischemia: We let the patient inhale pure oxygen during OT measurement. Systemic SPO, increases after
pure oxygen. The ischemic area showed a delayed and lowered increase of oxy-hemoglobin compared to the healthy areas.

Thisfinding suggests the usefulness of OT in the diagnosis of cerebral ischemia.
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