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Imaging and menopausal hot flashes
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Farrell recently published an interesting review paper on imaging human brain responses during heating and
cooling.1 Here, he discussed our work on imaging such responses during menopausal hot flashes (HFs).2

Hot flashes are triggered by small elevations in core body temperature acting within a greatly reduced inter-
threshold zone in symptomatic menopausal women.3 This reduction is due to estrogen withdrawal and increased
sympathetic activation among other factors.4 There is an a2-adrenergic component in this mechanism, as dem-
onstrated by the fact that HFs can be provoked by yohimbine, an a2-adrenergic antagonist and inhibited by clon-
dine, an a2-adrenergic agonist.

5

We have demonstrated, in this temporal sequence, activation of specific areas of the brainstem, insula, and
prefrontal cortex during HFs using fMRI.2 The rise in brainstem activity occurred before HF onset, as detected
by sternal skin conductance level, an electrical measure of sweating. Since this was the earliest measured activa-
tion, we suspect that it represents the HF trigger. Activity in the insula and prefrontal cortex trailed that in the
brainstem.

Recently, we extended the temporal window of our analyses to examine functional connectivity of these areas
using psychophysiological interaction analysis, a method also employed by Farrell and colleagues. Here, we found
significantly increased modulation by the brainstem in the interval before the hot flash and even occurred. We
observed this in the following a priori defined areas: the insula, the dorsal prefrontal cortex, the anterior cingulate
cortex, and the basal ganglia. The physiological significance of these results is not presently known.
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