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Morphometric Analysis of Corneal Endothelium in the Intercapsular
Cataract Extraction with Posterior Chamber Lens Implantation

Jong-Min Baik, M.D., Ki-San Kim, M.D., Joon-Sup Oh, M.D.

To compare corneal endothelial damage in intercapsular cataract extraction with post-
erior chamber lens implantation (Intercapsular P-ECCE+PCL) to that in conventional
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extracapsular cataract extraction with posterior chamber lens implantation (P-ECCE+

PCL), and to detect the most appropriate index for comparision of the endothelial damage,

the author has measured morphologic characteristics of corneal endothelium in 20 cases of
intercapsular P-ECCE+PCL (Group 1), and 21 cases of P-ECCE+PCL (Group 2)
preoperatively and one week after surgery. Morphometric data (density, area, coefficient of

variation, perimeter, shape factor, hexagonality, lengths) were obtained by contact type

specular microscope, computer assisted digitizer and image analysis program. The mean

endothelial cell loss one week after surgery was 10.82% in group 1, and 20.22% in group 2

respectively. The mean hexagonality loss one week after surgery was 28.05% in group 1,

and 38.84% in group 2 (p<<0.05). The mean coefficient of variation (CV) loss at postopera-

tive one week was 30.68% in group 1, and 38.84% in group 2. As a whole, group 1

showed less reduction of endothelial damage compared to group 2 but no statiscally

significant changes were noted except hexagonality. Therefore, the corneal endothelium
was less damaged after intercapsular P-ECCE+PCL than after P-ECCE+PCL, and the
adequate index for comparision of endothelial damage are CV and hexagonality as well as

cell density, among which hexagonalty is the most important parameter (J Korean Ophthal-

mol Soc 33: 476~483, 1992).

Key Words: Corneal endothelium, Intercapsular cataract extraction, Morphometric

analysis.
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Fig. 1. Specular microscopic photomicrographs of the corneal endothelium. A) Proeperative endothelium of a
79-year old female, B) Endothelium one week after extracapsular cataract extraction with posterior
chamber lens implantation, which shows decreased hexagonality and density, and increased coefficient
of variation of the cell area, C) preoperative endothelium of a 52-year old male, D) Endothelium one
week after intercapsular cataract extraction with posterior chamber lens implantation, which also shows

similar findings as in B (X300).

Table 1. Distribution of age and sex by operation
method.

Intercapsular P-ECCE+PCL P-ECCE+PCL
AGE male female male female
20—49 3 3
50—59 4 2 1 3
60— 69 2 5 4
70— 4 5 5
Total 11 9 9 12

Intercapsular P-ECCE+PCL : Intercapsular planned
cataract extraction with posterior chamber lens im-

plantation
P.ECCE+PCL : Planned Extracapsular cataract ex-
traction with posterior chamber lens implantation

2T A FeFd v FEF 1749 Fohy
A Ee] HNHE BW WAL 36400454, 02
ol A} 465.88+91.66um’E AFLH FHoz
e GAAF 2799, 95+ 365. 1970 /mm?el A
2219.52+397. 4170 /mm’E #ASH AL polymeg-
athism® ] #<Q] ¥ o}A 4 (Coefficient of Variati-
on, CV)¥ 0.31+0.44914 0.44+0.9622 &7}
5229 pleomorphism® A ¥ <! hexagonalityT
72.2716.45%°1 9 47.0117.96% 2 ZAHUe
bl o] ¥W4e Wsle SAGAHCE 97t AN
tH(p<0.05). 29 vlw ¥XF perimeter, shape
factor, length, sides®ll A= sides® Al &g ZE ¥
F A A vl F&F 17N FA A
o2 99U W37 ARTHp<0.05)(Table 2).

(479)53



— gt A 339 A5 F 19929 —

Table 2. Morphometric analysis of corneal endothelial cells 7 days after extracapsular cataract extraction with post-

erior chamber lens implantation.

Parameter Pre Op. Post Op. Significance
(n=21) (n=21)

Area ( pum?) 364.00% 54.02 465. 88+ 91.66 p<0.05
Density (cell/mm?) 2799.951365.19 2219.521397.41 p<0.05
cv 0.31% 0.44 0.44% 0.96 p<0.05
Sides (No) 5,91+ 0.83 5.90x 0.22 NS
Hexagonality (%) 72.27%  6.45 47.01% 7.96 p<0.05
Perimeter ( zm) 71.73+ 5.12 81.14%+ 1.68 p<0.05
Shape factor 0.86+ 0.01 0.84+ 0.02 p<0.05
Length ( #m) 12.15¢  0.83 13.73+ 1.05 p<0.05

CV : Coefficient of variation
NS : not significant

Table 3. Morphometric analysis of corneal endothelial cells 7 days after intercapsular cataract extraction with post-

erior chamber lens implantation.

Parameter Pre Op. Post Op. Significance
(n=20) (n=20)

Area ( gm?) 380.07+ 67.15 460. 80£192. 06 p<0.05
Density (cell/mm?) 2708.70+473.59 2405. 65 £ 615. 47 p<0.05
Ccv 0.33x 0.65 0.42+ 0.68 p<0.05
Sides (No) 5.87+ 0.06 5.75%  0.17 p<0.05
Hexagonality (%) 68.49+ 8.33 49.02+ 7.76 p<0.05
Perimeter ( gm) 7177+ 4.95 73.81+ 3.94 NS
Shape factor 0.86+ 0.01 0.84% 0.02 p<0.05
Length ( em) 12,44+ 1,02 13.96+ 2.94 p<0. 05

CV : Coefficient of variation
NS : not significant

1294 A vs) 5 15799 oy
M ¥el Hale B WAL 380.07167.15 um’
ol A 460.80+192.06 um’E AFon JhHo=
e SHAFF 2708. 701473, 59/mm?el A
2405. 651615, 4770 /mm’sE ZAH A2 CVE 0.33
+0. 6590 4 0.42+0.68% Z7}% 1.8 hexagona-
lity© 68.49+8.33% 1A 49.02+7.76% & Z4H
Aed ol WF HIle SAdH oz 2y}
AATHp<0.05). 1 ¢ vl ¥4 & shape factor,
sides, perimeter, length®| A1 = perimeterE A 9] §
BEE WA e & ££%F 1549 Z
gt A XA FAGAHS= ool Wt
AATHp<0.05)(Table 3).
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+21.05%, 2ol 38.841+19.04% @43 1-
TRY 27NN o @& AhfuAEe] ol

Ao BAgHc2E FA40) AT p>0.

05). Hexagonality® 1iolA] 28.05+11.15%, 2
TAXE 34.661+11.82% ZastAed FAHH

o2 997t AAHp<0.05). = ¢ B3, shape
factor, sides, perimeter, length & 279 w3} 1
ToAA ZAaPE7E H Aoy FAGHL2 9

gAe 2ol dAH(Table 4, Fig 2).

o

Z2AA) el A 2 oF 3500— 400070 /mm?Q)
d), Aol HA 2 270071 /mm*E Eo] &1, 804
of ol2W &N o 1/32 Fi"ETT Fg*
B dAEY &4 o9 Ho] AYHoEE



—9Z7 9 IS RFeF Al E-

Table 4. The changes of morphometric characteristics
of the corneal endothelium 7 days after
surgery according to operation method.

Parameter P-ECCE+PCL Intercapsular

' P-ECCE+PCL
(n=21) (n=20)

Area 28.85+23.12 20.99+42.92

Density 20.22+13. 27 10. 82+ 20. 65

Cv 38.841+19.04 30.68+21.05

Sides 0.02% 3.89 2.06+ 2.84

Hexagonality™ 34.66111.82 28.05+11.15

Perimeter 13.30+ 9.63 3.18%+ 7.40

Shape factor 2.32+ 1.52 2.83+ 2.33

Length 13.29+ 8.51 11.97+19. 24

Intercapsular P-ECCE+PCL : Intercapsular planned
cataract extraction with posterior chamber lens im-
plantation

P-ECCE+PCL : Planned Extracapsular cataract ex-
traction with posterior chamber lens implantation
CV : Coefficient of variation

* . p<0.05
change (%)
50
B8 Extracapsular Intercapsular

40
30 |-
20t
10 B

0

Density cv Hexagonality

Fig. 2. The changes in several parameters of density,
coefficient of variation of the cell area, and hex-
agonality 7 days after surgery according to ope-
ration methods. Intercapsular P-ECCE+PCL
group shows lesser changes in paramenters of the
endothelial morphology than extracapsular catar-
act extraction+PCL group.
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