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Thermographic analysis of the mechanism of involuntary contraction of the facial mim
ic muscles
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Facial mimic muscles are contracted voluntarily or reflexively. Although these mus
cle consist of fast- and slow-twitch fibers, they lack intrinsic muscle spindles normally required to indu
ce reflex contraction of slow-twitch fibers. We found that the mechanoreceptors in Mueller®s muscle, which

locates between the levator muscle and the tarsus, function as extrinsic mechanoreceptors to induce refle
x contraction of the facial slow-twitch fibers. To strongly retract the upper eyelid, increased voluntary
contraction of the levator non-skeletal fast-twitch fibers stretches the mechanoreceptors in Mueller™s mus
cle to strongly evoke trigeminal proprioception. This proprioception stimulates the facial motor neurons t
o induce reflex contraction of the facial slow-twitch fibers via the mesencephalic trigeminal neurons and
the locus ceruleus, both of which are connected with gap junctions. This reflex contraction of the facial
slow-twitch fibers thermographically produces heat.
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