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The Influence of a familial history of mood disorder on the findings of near-infrared spectroscopy
for bipolar disorder

Hiroaki Kihara

Department of Neuropsychiatry, Kanazawa Medical University Graduate School of Medical Science,
Uchinada, Ishikawa 920-0293, Japan

Introduction: Using near-infrared spectroscopy (NIRS),
recent investigations have revealed that the patterns of
oxygenated hemoglobin concentrations during cognitive tasks,
especially in the frontal region, appeared to differ between
patients with various psychiatric diseases. This indicates that
NIRS may be able to differentiate depressive states due to
psychiatric diseases. The findings of NIRS have been
approved as an adjunctive tool for making a diagnosis by the
Japanese Labor and Health Administration. However, its
clinical validity has not yet been established. In addition, the
findings of NIRS in the temporal region might be considered
as a state marker although the factors that influence these
findings remain unclear.

Objective: To assess the clinical usefulness of NIRS as a
diagnostic tool for mood disorder, we investigated patients
with bipolar mood disorder who met the criteria of both
Diagnostic and Statistical Manual of Mental Disorder, 4™
edition (DSM-IV) and of the formulated manual of NIRS
(Fukuda, 2011). In addition, we examined the relationship
between the family history of mood disorder and the findings
of NIRS in the fronto-temporal region.

Method: The subjects were 32 patients with symptoms that
met the criteria of DSM-IV of bipolar disorder. All the patients
were evaluated by NIRS, with 20 patients having met the
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criteria of bipolar disorder as stipulated in the manual of
NIRS. These 20 patients were divided into two groups. One
group had a family history of mood disorder while the other
group did not. Each group consisted of 10 patients. Between
the two groups, the findings of NIRS in the fronto-temporal
region, including those obtained from the channels
corresponding to the orbitofrontal gyrus, were compared. In
addition, any correlations between the findings and duration of
illness were also examined.

Results: The patient group with a family history tended to
have a more greatly reduced neuronal activity than the patient
group without it, especially in the channels corresponding to
the right temporal pole and right inferior orbitofrontal gyrus.
In the patient group without family history, a significant
negative correlation was observed between the NIRS integral
value in the right inferior orbitofrontal gyrus and duration of
illness. In the patient group with a family history, no
significant correlation was observed between the NIRS
findings and the duration of illness.

Conclusion: The results suggested that bipolar patients
with a family history tended to have a different cortical
function in comparison to patients without a family history.
Overall, the usefulness of NIRS for the diagnosis of bipolar
disorder is suggested.

near-infrared spectroscopy, temporal pole, bipolar disorder, family history, duration of iliness
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An investigation into the brain structure and function of patients with schizophrenia using MRI and NIRS

Takamitsu Shimada

Deparment of Neuropsychiatry, Kanazawa Medical University Graduate School of Medical Science,
Uchinada, Ishikawa 920-0293, Japan

Background: Numerous studies have examined the
relationship between brain structure and function of patients
with schizophrenia by various brain imaging methods.
However, there have been no investigations on the relationship
between brain structure and function conducted by both voxel-
based morphometry (VBM) using magnetic resonance
imaging (MRI) and by near-infrared spectroscopy (NIRS).

Purpose: The purpose of this study was to examine the
relationship between brain structure and function in patients
with schizophrenia by VBM using MRI and by NIRS during a
verbal fluency test (VFT).

Methods: The subjects were 56 persons consisting of 28
patients with schizophrenia who met DSM-IV criteria and 28
healthy controls. We measured the gray matter volume using
3T-MRI, and analyzed brain images using VBMS8. We
measured changes in oxygenated hemoglobin concentration

Key Words:
spectroscopy

schizophrenia, magnetic resonance imaging

(oxy-Hb) every 0.1 second using an NIRS machine during the
VFT.

Results: Compared to the healthy controls, patients with
schizophrenia showed gray matter volume deficits in the left
frontal lobe, and a reduction in frontal lobe activation. In
addition, a significant negative correlation was detected
between gray matter volume and brain activation reaction in
Broca’s area.

Conclusion: The current study revealed that a smaller gray
matter volume was associated with a larger brain activation
reaction in Broca’s area during the VFT. In addition, the
present findings suggested that there may be an increased
burden on the neurological function during the VFT in patients
with schizophrenia due to the dysfunction of the motor speech
area.

, voxel-based morphometry, verbal fluency test, near-infrared
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