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Abstract

Abstract

Objectives

The irreversible airflow limitation characterized by chronic obstructive
pulmonary disease (COPD) causes a decrease in the oxygen supply to the brain, and
thus may result in the damages in the brain cells. The present study was designed to
investigate the gray matter and white matter changes in COPD, by using various
analysis methods based on the magnetic resonance imaging, to clarify the mechanisms
underlying the physiological and psychological changes in COPD. We expected our
findings would be help for clinical therapy of COPD.

Materials and methods

1. Subjects

25 stable COPD patients were enrolled from Zhongshan hospital from December
2009 to October 2011. 25 healthy volunteers were enrolled as controls. The two
groups are matched in age, gender and educational background.

2. Method

A battery of neuropsychological tests and physiological examination were
performed before magnetic resonance imaging (MRI) scan. Using Siemens Trio Tim
3.0T magnetic resonance imaging system, brain scans were performed, which
included with spin echo (SE) T1-weighted and T2-weighted sequence, T1-weighted
3D MPRAGE sequence, and diffusion-weighted echo planar imaging (DW-EPI).
Voxel-based morphometry (VBM) method based on 3DT1 structure images was used
to analyze the gray matter volume and density. Tract-based spatial statistics (TBSS)
method based DTI was used to analyze white matter fractional anisotropy (FA),

longitudinal diffusivity (A;) and radial diffusivity (Az3).

Results

1. Compared with the controls, COPD patients showed decreased gray matter
density in the limbic and paralimbic structures, including right gyrus rectus, left
precentral gyrus, bilateral anterior and middle cingulate gyri, bilateral superior

temporal gyri, bilateral anterior insula extending to Rolandic operculum, bilateral
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thalamus/pulvinars, and left caudate nucleus.

2. COPD patients (vs. controls) had decreased gray matter volume in the frontal
cortex (bilateral gyrus rectus, bilateral orbital and inferior triangular gyri, and left
medial superior gyrus), right anterior insula, cingulate cortex (left anterior and middle
gyri, right middle gyrus), right thalamus/Pulvinar, right caudate, right putamen, right
parahippocampus, and left amygdala.

3. Compared with the controls, TBSS showed that COPD patients had decreased
FA values in the bilateral superior corona radiata, bilateral superior and inferior
longitudinal fasciculus, bilateral optic radiation, bilateral lingual gyri, left
parahippocampal gyrus, and fornix. Lower FA values in these regions were associated
with increased A,3; and no changes of A;.

4. Compared with the controls, COPD patients had poor performances in the
Mini Mental State Examination (MMSE), figure memory, and visual reproduction.
GM density in some of the above regions in COPD had positive correlations with
arterial blood pO2 while negative correlations with disease duration, and also, had
positive correlations with visual tasks. Moreover, the GM volume in the inferior
triangular frontal cortex in COPD patients was significantly correlated with the

picture memory score.

Conclusion

COPD exhibited loss of regional Gray matter density and volume accompanied
by impairment of white matter microstructural integrity. Regional gray matter
impairment was associated with disease severity and may underlie the

pathophysiological and psychological changes of COPD.

Key words: Chronic obstructive pulmonary disease; Magnetic resonance imaging;

Gray matter; white matter.
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HAT, COPD WA, AWHLEL. ey MR E5 ARG S 1T Z Kwtse, 18
PubMed %i#fe e AR AT 20 10000 f FIAHSCHE TR SO RS . COPD AMEHER K
Ji i, T HLAT S AR A S A BN . ISR 5T KB, COPD &S A R
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EHLNGEAN, WHA—HLETERRS, BARHNEEEAS] 2%, (HIER
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