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Chronic cigarette smoking and the microstructural
integrity of white matter in healthy adults: A
diffusion tensor imaging study
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Results from recent studies suggest that chronic cigarette smoking is associated with increased white matter
volume in the brain as determined by in vivo neuroimaging. We used diffusion tensor imaging to examine the
microstructural integrity of the white matter in 10 chronic smokers and 10 nonsmokers. All individuals were
healthy, without histories of medical or psychiatric illness. Fractional anisotropy (FA) and trace were measuared in
the genu, body, and splenium of the corpus callosum. FA provides a measure of directional versus nondirectional
water diffusion, whereas frace provides a measure of nondirectional water diffusion. Lower FA and higher trace
values are considered to reflect less brain integrity. Voxel-based morphometry was used to define volumes in each
of these regions of the corpus catlosum. Chronic smokers exhibited significantly higher FA in the body and whole
corpus callosum and a strong trend for higher FA in the splenium compared with nonsmokers. FA did not differ
between groups in the genu, and neither trace nor white matter volumes differed between groups in any of the
regions of interest. When subdivided by Fagerstrom score (low vs. high), the low Fagerstrom group exhibited
significantly higher FA in the body of the corpus callosum compared with the high Fagerstr6m group and the
nonsmokers. These results suggest that, among healthy adults, lower exposure to cigarette smoking is associated
with increased microstructural integrity of the white matter compared with either no exposure or higher exposure.
Additional studies are needed to further explore differences in white matter integrity between smokers and
nonsmokers.
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the cholinergic system, with nicotinic stimulation
resulting in multiple interactions with other neuro-
transmitter systems and alterations in cellular activ-
ities (Dani, 2001; Jones, Sudwecks, & Yakel, 1999).
These factors reflect the complexity of nicotinic
effects in the CNS and also likely explain the
beneficial effects of acute nicotine administration
on attention, memory, and other cognitive abilities
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