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0 Abstract O

Effects of Air Bubble on the Corneal Endothelium

Eung Kweon Kim, M.D., Jung Won Park, M.D., Hyung Lae Kim, M.D.*,
Young Ghee Lee, M.D., Shin Jeong Kang, M.D.**, Ji Hyun Lim, B.S.

During intraocular surgery including cataract, air bubbles occasionally
enter the anterior chamber during irrigation. The influences of these air
bubbles on the cornea endothelium, however, have yet to be known. The
purpose of this study is to investigate the effects of bubbles on the rabbit
corneal endothelium during irrigation and aspiration mode in experimental
phacoemulsification.

After anesthesia, the anterior chamber was irrigated and aspirated for 1
minute with balanced salt solution. The rabbits were then randomly divid-
ed into 4 groups.

In group 1, corneal endothelial irrigation and aspiration were performed
without air bubbles for 1 minute. In group 2, corneal endothelial irrigation
was performed in the presence of air bubbles in the anterior chamber for 1
minute. In group 3, corneal endothelial irrigation and aspiration were per-
formed in the presence of air bubbles in the anterior chamber for 1
minute. In group 4, corneal endothelial irrigation was performed with sili-
cone oil at 500 Hg pressure in the presence of air bubbles in the anterior
chamber for 1 minute.

In group 1, the cornea endothelial cells showed normal F-actin without
cell damage. In group 2, a ring shaped endothelial cell destruction area
adjacent to the border was found along the margin of the air bubble. In
group 3, similar ring-shaped lesion found in group 2 were observed but
with more extensive cell destruction. In group 4, a partial number of cell to
cell separation was found without endothelial cell destruction.

In conclusion, air bubbles in the anterior chamber during irrigation with
balanced salt solution showed destructive changes in rabbit corneal endothe-
lial cell(J Korean Ophthalmol Soc 40:1480—1486, 1999).

Key Words : Air bubble, Balanced salt solution, Corneal endothelium, F-
actin, Phacoemulsification
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Fig. 1. Nitrobenzoxadiazole(NBD)-phallicidin
stained F-actin fibers of the normal rab-
bit corneal endothelium. No F-actin cah-
nges are observed in corneas after irriga-
tion and aspiration of BSS without expo-
sure to air bubble in vivo(nitrobenzoxadi-
azole-phallicidin, x 200, bar=500).
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Fig. 2. Rabbit corneas following 1 minute of irri-
gation and then 1-minute exposure to air
bubble in vivo while a phacoemulsifica-
tion unit was irrigating the anterior
chmaber. The normal sheet of endotheli-
um is disrupted by a large area of
endothelial cell loss showing ring-shaped
lesion(ring shaped lesion could not be
photographed because of the technical dif-
ficulty here); the area has irregular bor-
ders and no F-actin staining. There are
many pieces of cell debris on the surface
of endothelial cell loss(nitrobenzoxadia-
zole-phallicidin, x 100, bar=1000).
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Fig. 3. High magnification of the Fig. 2. The nor-

mal sheet of endothelium is disrupted by a
large area of endothelial cell loss showing
ring-shaped lesion(ring shaped lesion could
not be photographed because of the techni-
cal difficulty); the area has irregular bor-
ders and no F-actin staining. There are
many pieces of cell debris on the surface
of endothelial cell loss(nitrobenzoxadiazole-
phallicidin, x 200, bar=500).
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Fig. 4. Rabbit corneas following 1 minute of irri-
gation and then 1-minute exposure to air
bubble in vivo while a phacoemulsifica-
tion unit was irrigating and aspirating
the anterior chmaber. The normal sheet
of endothelium is disrupted by a ring
shaped band of endothelial cell loss; the
band has irregular borders and no F-actin
staining. This band was part of a ring
that circled the region of the cornea adja-
cent to the air bubble(nitrobenzoxadia-
zole-phallicidin, x 100, bar=1000).
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Fig. 5. High magnification of the Fig. 4. The
normal sheet of endothelium is disrupted
by a band of endothelial cell loss; the
band has irregular borders and no F-actin
staining(nitrobenzoxadiazole-phallicidin,
x 400, bar=2501).

00 000 00,000 000 000 O 30
000 00 0000 00000 0000 00
00 00 00 0000O0.30000 000
00 0000 0000000 0 000 000
00 0000 000 000.

000000 OO0 000 0000 0000
000000 00000 20 dyne/000% O
000 000 000 000 000 1000 cpsd
0.0000 00, 000000 000 O0@0)
000 00 0 00(@O)0 0000 0000
0 0000000 00000 000 00 00
0.00 00,000,000 000 O OO0
00000 0000 000 000 00000
00000 00 0000, 00000 00 00
00D0@O00; 20 dyne/0)0 00000 O
0000 00 OO0 00(@OO0O0; 47 dyne/
0)°0 00000 000 00000 000 O
00000 00000 000 OO0 000 00
00000000000 000 0000.0
0 00000 OO0 O 0000000 0000
0000 000 000 00 000000 00
00 00 00000 cps)d D00 00 OO0
0 000 0000 0000 OO0 000 OO0
000 0ooo.

0 00000 00000 000 00 000

Fig. 6. Rabbit corneas following 1 minute of irri-
gation and then 1-minute exposure to air

bubble in vivo while silicone oil was
injected and was aspirated in the anterior
chamber. The intercellular junctions
between the several endothelial cells
became splitted and interspace of those
endothelial cells are wider than usual.
These abnormalties are distributed ran-
domly and showed no interrelation with
the bubble margin. Even though the cells
adjacent to the intercellular junctional
split show the decreased F-actin density,
no cells are lost in number and in shape
(nitrobenzoxadiazole-phallicidin, x 200,
bar=500).
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