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Phacoemulsification is most popular surgical method of cataract surgery. During operation, crystalline
lens is fragmented and aspirated before insertion of the artificial lens is into intraocular. Here the
fragments of crystalline lens are scattered in the posterior chamber and might impinge onto the
endothelial surface of the cornea. This is a possible cause of the loss of the endothelial cell during the
cataract surgery, although it was not clarified in detail so far. We measured the three-dimensional
trajectory of the fragments while phacoemulsification in porcine eye by use of stereo image analysis,
and clarified the process of cell damage by the impingement of the fragments. Trajectory of the
fragments revealed sudden increase of the speed of the fragments which is entrained into the irrigation
flow. The impingement of the fragments on the endothelial surface of the cornea was evident in the
image, and the maximum speed of the fragments was about 100 mm/s.

In order to clarify the influence of impingement of the fragments on the cells of corneal
endothelium, corneal endothelium extracted from porcine eye was exposed to jet of physiological saline
which contains the fragment, and observed by specular microscope. Maximum damage rate of the cell
iwas 8% in the case with fragments, which was substantially larger than the case without fragments.
Damage rate tends to become higher so that velocity of jet becomes larger.
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