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Table 1. Preoprerative diagnosis and patient characteristics including recipient factors, donor factors, and factors associated with

IOP elevation

1 Gr(2)up 3 p-value Total
No. (%) of patients 33 (43.4) 29 (38.2) 14 (18.4) 76 (100)
Annual relative loss of ECD (mean + SD) 29.51 + 22.29 55.48 + 21.71 37.66 + 18.94 0.029""  36.73 + 22.28
0.246"

Donor cell density (mean + SD, cell/mm?) 2813.2 + 398.8  2869.8 + 326.6 2856.1 + 275.4 0.632 2843 + 334.8
Recipient age (mean + SD, yr) 30.36 + 10.97 58.76 + 12.51 46.43 + 13.23 <0.001" 44.16 + 17.58
Trephine size (mean + SD, mm) 7.78 £ 0.18 7.73 £ 0.28 7.76 + 0.28 0.747 7.77 £ 0.25
Donor age (mean + SD, yr) 53.57 + 14.65 56.22 + 14.84 55.36 + 13.28 0.521 54.93 + 14.51
Post-mortem time (mean + SD, hr) 10.7 + 5.02 7.46 + 5.45 7.27 + 3.81 0.062 8.84 +5.25
Storage time (mean + SD, day) 6.6 +2.42 5.8 +£2.36 6.53 +2.56 0.458 6.29 + 2.46
No. (%) preoperative glaucoma 1(3.3) 7(24.1) 1(7.1) 9 (11.8)
Duration of medication (mean + SD, mon) 1.7 + 3.88 5.66 + 5.07 1.29 + 1.57 <0.001" 3.79 4+ 4.86
Count of eyedrops (mean + SD) 0.45 + 0.96 1.62 + 1.13 1.0 + 1.13 <0.001" 1.01 + 1.16

ECD = endothelial cell density.

*Statistically significant; "Statistical significance was tested by one way analysis of variances among groups without considering age; *Statistical
significance was tested by General linear model among groups, age was considered in model.
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Figure 1. Distribution of postoperative IOP elevation in three
groups. Postoperative IOP elevation is observed in 18.18% of
group 1, 60.6% of group 2, 21.21% of group 3. IOP = intra-
ocular pressure.

Table 2. Corneal endothelial cell density (ECD) according to preoperative diagnosis of the recipient during follow-up (mean + SD)

ECD' (cells/mm>)

Follow-up Growp 1 Group 2 Group 3 Total patients p—valuet
Preoperative donor 2813.2 + 398.8 2869.8 + 326.6 2856.1 + 275.4 2843 + 334.8 0.601
Postoperative 1 mon 2410.85 +292.3 2486.32 + 324.8 2412.47 £+ 354.5  2440.19 + 312.5 0.606
Postoperative 3 mon 2305.45 + 304.1 2275.67 + 698.6 2330.73 £+ 235.2  2301.14 + 445.2 0.937
Postoperative 6 mon 2160.87 + 407.2 1948.56 + 503.5 2186.85 + 569.3  2091.73 + 496.7 0.289
Postoperative 1 yr 1985.61 + 724.6 1286.86 + 521.2 1812.67 + 382.4  1768.73 + 535.2 0.048"

*Statistically significant; "Endothelial cell density; *Statistical significance was tested by one way analysis of variances among three groups.

Table 3. Rate of endothelial cell loss based on preoperative donor endothelial cell density (ECD) during follow-up (mean + SD)

ECD' (%) .
Follow-up Growp 1 Group 2 Group 3 Total patients p—value]r
Postoperative 1 mon 14.42 + 11.62 13.36 + 12.22 14.44 + 9.70 14.45 + 11.55 0.742
Postoperative 3 mon 18.00 + 15.39 21.05 + 15.61 17.85 + 5.29 19.20 + 14.26 0.937
Postoperative 6 mon 23.14 + 18.56 31.89 + 21.67 22.7 + 14.57 26.40 + 19.66 0.142
Postoperative 1 yr 29.51 + 21.94 55.48 + 21.71 37.66 + 18.94 36.73 + 22.28 0.029"

*Statistically significant;
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"Endothelial cell density; *Statistical significance was tested by one way analysis of variances among three groups.
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Table 4. Influence of factors on annual endothelial cell loss in total patients

Factors Total B, non-standard B, standard t-value p-value
Donor factor Donor age (yr) 0.312 0.208 1.98 0.052
Storage time (day) 0.038 0.046 0.357 0.722
Glaucoma Preoperative glaucoma 0.111 0.134 0.698 0.488
Duration of medication (mon) 0.125 0.123 0.571 0.570
Number of eyedrops 3.844 0.208 1.975" 0.053"
Other factors Trephine size (mm) -25.284 -0.286 -2.764" 0.007"
Recipient age (yr) 0.313 0.243 2.244" 0.028"

Statistical significance was tested using the multiple regression analysis (F-value, square of t-value > 2). Post-mortem time (PT) was excluded

in this analysis because of it’s relation with number of eye drops.
Adjusted R square = 0.303; "Statistically significant.

Table 5. Influence of factors on annual endothelial cell loss in Group 1

Factors Groupl B, non-standard B, standard t-value p-value

Donor factor Donor age (yr) 0.555 0.364 2.445" 0.022°
Post-mortem time (hr) -0.192 -0.246 -1.268 0.217
Storage time (day) -0.09 -0.124 -0.624 0.538

Glaucoma Preoperative glaucoma 0.155 0.213 1.089 0.287
Duration of medication (mon) 0.14 0.131 0.658 0.516
Number of eyedrops 8.447 0.375 2.416° 0.023"

Other factors Trephine size (mm) -26.263 -0.214 -1.421" 0.167"
Recipient age (yr) -0.022 -0.027 -0.136 0.893

Statistical significance was tested using the multiple regression analysis (F-value, square of 7-value > 2).

Adjusted R squre = 0.246; *Statistically significant.

Table 6. Influence of factors on annual endothelial cell loss in Group 2

Factors Group2 B, non-standard B, standard t-value p-value

Donor factor Donor age (yr) 0.026 0.03 0.139 0.891
Storage time (day) 0.125 0.14 0.232 0.818

Glaucoma Preoperative glaucoma 0.038 0.044 -0.207 0.838
Duration of medication (mon) 0.129 0.151 -0.454 0.655
Number of eyedrops 0.053 0.062 -0.325 0.748

Other factors Trephine size (mm) -36.2 -0.502 -2.859% 0.009"
Recipient age (yr) 0.735 0.213 1.421%* 0.168"

Statistical significance was tested using the multiple regression analysis (F-value, square of -value > 2). Post-mortem time (PT) was excluded

in this analysis because of it’s relation with number of eye drops .
Adjusted R square = 0.212; *Statistically significant.
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Table 7. Influence of factors on annual endothelial cell loss in Group 3

Factors Group 3 B, non-standard B, standard t-value p-value
Donor factor Donor age (yr) 0.194 0.349 1.503 0.323
Post-mortem time (hr) -0.081 -0.093 -0.264 0.798
Storage time (day) 0.123 0.15 0.454 0.655
Glaucoma Preoperative glaucoma 0.199 0.233 -0.677 0.518
Duration of medication (mon) 0.062 0.095 -0.895 0.397
Number of eyedrops 8.767 0.527 2.54 0.032"
Other factors Trephine size (mm) 0.168 0.313 -0.933 0.378
Recipient age (yr) 0.826 0.611 3.08" 0.013"
Statistical significance was tested using the multiple regression analysis (F-value, square of ¢-value > 2).
Adjusted R square = 0.432; *Statistically significant.
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Figure 2. Trend of loss of endothelial cell density (ECD) ac-
cording to trephine size in bullous keratopathy patients group.
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=ABSTRACT=

Analysis of Factors Affecting Corneal Endothelial Cell Loss after
Penetrating Keratoplasty

Tai Kyong Kim, MD, Yong Soo Byun, MD, Man Soo Kim, MD, PhD

Department of Ophthalmology and Visual Science, The Catholic University of Korea School of Medicine, Seoul, Korea

Purpose: To evaluate the factors affecting corneal endothelial cell loss after penetrating keratoplasty in a long-term fol-
low-up.

Methods: Donor age, post-mortem time, storage time, underlying disease, elevation of IOP after surgery, underlying glau-
coma, and trephine size were analyzed in 76 eyes. Postoperative corneal endothelial density was measured after 1, 3, 6,
and 12 months. Patients who experienced graft rejection were excluded.

Results: Donor age and endothelial loss were correlated in all patients (t-value = 1.98); however, post-mortem time and
storage time were not statistically significant (t2< 2). Endothelial cell loss was more severe in the bullous keratopathy pa-
tient group than it was in the keratoconus patient group, but this difference was not statistically significant (p-value =
0.154). The number of anti-glaucomatous eye drops showed positive correlation with the declining rate of endothelial cells
(t-value = 1.975). Existence of glaucoma diagnosed before surgery did not statistically influence endothelial cell loss.
Additionally, in the bullous keratopathy patient group, an inverse correlation between endothelial cell loss and trephine di-
ameter was observed (t-value = -2.859).

Conclusions: Old donor age, small trephine size in bullous keratopathy, and post-operative IOP elevation are risk factors
for increased endothelial cell loss following penetrating keratoplasty.

J Korean Ophthalmol Soc 2011;52(7):807-815

Key Words: Donor age, Endothelial cell, Glaucoma, Penetrating keratoplasty, Trephine diameter
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