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Fig. 1 Relationship of the orbicularis oculi muscle and
lacrimal passage
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Fig. 2 Reconstructed image of the lacrimal passage from
the superior aspect. Upper images show the eye-lid closing
phase and lower images show the eye-lid opening phase.
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Fig. 3 Reconstructed image of lacrimal apparatus. (a) from the lateral aspect, during the eye-lid closing phase (left)
and opening phase (right), (b) from the anterior aspect, during the eye-lid closing phase (left) and opening phase (right)
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Visualization of lacrimal passage and mechanism
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A morphological study of the lacrimal apparatus was performed to elucidate the mechanism of the lacrimal passage system. To accom-
plish this aim, a three-dimensional image was reconstructed using the x-ray CT image taken after injection of a radiopaque dye into the
lacrimal apparatus at the timing of the opening and closing phases of the eye-lid. When the eye-lid is open, the Horner muscle (HM) is
relaxed showing the arch form and the lacrimal canaliculus is expanded. When the eye-lid is closed, HM is contracted showing the
straight form and the lacrimal canaliculus is stenosed and makes a valve form. The results of this anatomical study suggest the follow-
ing. The suction power of the lacrimal duct is generated by orbicularis oculi muscle, particularly HM movement accompanied with eye
blink. This muscle contributes in a major way to facilitate pump and valve functions of the lacrimal canaliculus, a lacrimal duct.
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