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¥ R OX A Effects of Humidified and Dry Air on Corneal Endothelial Cells During
Vitreal Fluid-air Exchange
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Background : The loss of corneal endothelial cells associated with pars plana vitrectomy has long been subject of
interest. The greatest damage occurs to corneal endothelium has been noticed in eyes undergoing fluid-air
exchange following vitrectomy. We evaluated the immediate anatomic and functional alterations in corneal

endothelial cells following use of humidified and dry air during vitreal fluid exchange in rabbits.

Methods : Rabbit eyes undergoing pars plana lensectomy and vitrectomy were perfused with either dry or
humidified air during fluid-air exchange for designated durations. Non-operated rabbit corneas served as

control group. Potential alterati()ns in the corneal endothelium were investigated by scanning electron

* microscopy, by Phalloidin-FITC staining of actin and by in vitro measurements of corneal permeability for

carboxyfluorescein using a diffusion chamber.

Results : While different from the normal corneal endothelial cells, those cells exposed to humidified air were less
stressed than cells exposed to dry air by scanning electron microscopy. Actin cytoskeleton was found highly
disorganized with dry air exposure. Humidified air maintained the normal action cytoskeleton throughout the
20 minutes of fluid-air exchange. Paracellular carboxyfluorescein leakage (in arbitrary unit) was significantly
higher in dry air insufflated eyes compared with that of the humidified air after 5, 10, and 20 minutes of fluid-air
exchange (9.37+1.16 {mean*standard error of mean] vs 3.25+0.70, P=.002 ; 22.52+7.08 vs 4.34+=1.29, P=
.004 ; and 33.37£7.33 vs5.22+1.29, P =.002, respectively)

Conclusions : Dry air stress during fluid-air exchange causes significant immediate alterations in monolayer
appearance, actin cytoskeleton, and barrier function of corneal endothelium in aphakic rabbit eyes. Use of

humidified air largely prevents the alterations in monolayer appearance, actin cytoskeleton, and barrier function
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of corneal endothelial cells.
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