Activity of the frontal lobe on Near-infrared
spectroscopy (NIRS) during Trail Making Test
performance
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Activity of the frontal lobe on Near-infrared spectroscopy (NIRS)
during Trail Making Test performance

Chie Shoji* **, Masako Notoya™**, Katsumi Inoue™**

Abstract

The Trail Making Test (TMT) is one of the neuropsychological test for evaluating
attentional function and executive function, and is widely used in clinical settings.
The TMT consists of two parts, A and B. It has been reported that these parts
require the subjects to do different tasks and that they evaluate the different
function of brain activity. To clarify these differences, in the present study we
compared brain activity on near-infrared spectroscopy (NIRS) during TMT-A and B.
Subjects were 12 healthy persons in their 20s. The NIRS measurements were
performed using ETG-4000 (Hitachi Medical, Tokyo, Japan) in the sitting position.
Simultaneous 22-channel measurement was possible with a single holder. We
regarded the measurement data from 12-channels on the anterior coronal plane as
those from the frontal lobe.

There were many channels in the anterior coronal plane in which a significant
increase of oxygenated hemoglobin ([oxyHb]) was observed during both TMT A
and B. This suggests that brain activation in the frontal lobe occurs during TMT.
This is because neuronal activity in the cerebral cortex is closely linked with local
blood flow: neuronal activity requires oxygen and glucose, so a large amount of
blood flow is supplied to the nearby tissue according to the neuronal activation.

Significant larger increase of [oxyHb] during TMT B than during TMT A was
also observed in the channels in the left frontal plane, while there were no channels
in which significant larger increase of [oxyHb] was seen during TMT A than
during TMT B. This may indicate that stronger activation occurs in the left frontal
lobe especially in performing TMT B, which requires higher executive ability, than
in performing TMT A.



