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Change of Corneal Epithelial and Stromal Thickness after Cataract Surgery
through Scleral Tunnel Incision
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Department of Ophthalmology, Yonsei University Wonju College of Medicine, Wonju, Korea

Purpose: To compare preoperative and postoperative thickness and to investigate the difference in the thickness change of cor-
neal epithelium and stroma after cataract surgery through scleral tunnel incision.

Methods: Forty eyes of forty patients who were 40 years old or older and underwent small-incision superior scleral tunnel cata-
ract surgery with phacoemulsification were included. Using the RTVue instrument (Optovue Inc., Fremont, CA, USA), corneal
epithelial (ET) and stromal thicknesses (ST) of all subjects were measured preoperatively and at 3 days, 1 week, and 1 month
postoperatively. Thicknesses were classified into 3 zones according to the distance from the vertex: central zone (within 2 mm),
paracentral zone (2-5 mm diameter) and midperipheral zone (5-6 mm diameter).

Results: Mean central ST was 486.68 + 25.15 ym, 535.16 = 48.13 ym, 515.98 + 44.07 ym, and 502.28 + 34.87 um pre-
operatively, and at 3 days, 1 week, and 1 month postoperatively, respectively (p < 0.001 for all). ST showed significant thickening
in all three zones from 3 days to 1 month postoperatively (p < 0.001 for all). Mean central, paracentral, and midperipheral ET was
52.13 + 3.41 ym, 50.42 + 2.97 ym, 49.12 + 3.05 pm at preoperatively and 51.03 + 3.63 pm, 48.96 + 3.62 ym, 47.67 + 3.81 uym at
1 month postoperatively, respectively (p = 0.061, 0.006, 0.001, respectively), while there were no signficant changes in all three
zones at 3 and 7 days postoperatively. Changes in ET and ST were prominent at the superotemporal incision site.
Conclusions: After scleral tunnel cataract surgery, corneal edema was observed in the stroma immediately after surgery. There
was no significant change at early times after surgery in the epithelium, and there was a decrease in the peripheral cornea at 1
month postoperatively. The change in ET was considered a compensatory change due to stromal edema and appeared between
1 week to 1 month postoperatively.
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Figure 1. Schematic diagram of the cornea showing position
of surgeon and analyzed area by RTVue. This diagram shows
position of surgeon, incision site and analyzed areas on the
cornea.
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Table 1. Demographic characteristics

Subjects (n = 40) Range
Male:Female 20:20
Age (years) 72.05 £+ 9.99 4493
Preoperative vision acuity (logMAR) 0.89 + 0.63 0-2.78
Nuclear grade 3.33 £ 0.92 2-5

Values are presented as mean + SD unless otherwise indicated.

Table 2. Preoperative and postoperative corneal epithelial and stromal thickness in the patients underwent cataract surgery

Epithelium p-Value* Stroma p-value*

Central

Peroperative (pm) 52.13 £ 3.41 486.68 + 25.15

3 days postoperative (pm) 51.54 + 4.59 0.409 535.16 + 48.13 <0.001

7 days postoperative (pm) 52.93 +4.78 0.278 515.98 + 44.07 <0.001

30 days postoperative (um) 51.03 + 3.63 0.061 502.28 + 34.87 <0.001
Paracentral

Preoperative (pm) 50.42 + 2.97 508.98 + 25.73

3 days postoperative (pm) 49.43 + 4.50 0.159 557.98 + 45.21 <0.001

7 days postoperative (pm) 50.65 + 4.63 0.726 537.48 + 40.76 <0.001

30 days postoperative (pm) 48.96 + 3.62 0.006 524.54 + 34.76 <0.001
Midperipheral

Preoperative (pum) 49.12 + 3.05 536.31 + 26.50

3 days postoperative (pm) 47.66 + 4.68 0.051 584.30 + 45.63 <0.001

7 days postoperative (pm) 49.00 + 4.57 0.851 565.14 + 39.80 <0.001

30 days postoperative (pm) 47.67 + 3.81 0.001 551.72 + 37.55 <0.001
Total thickness

Preoperative (um) 4991 £ 291 520.53 + 25.87

3 days postoperative (pm) 48.72 + 4.48 0.095 569.02 + 44.91 <0.001

7 days postoperative (jm) 50.01 + 4.52 0.876 549.23 + 39.77 <0.001

30 days postoperative (pm) 48.47 + 3.64 0.003 536.02 + 35.81 <0.001
Topographic variability

Preoperative (pum) 2.98 +1.52 26.27 + 9.77

3 days postoperative (um) 394 +£2.17 0.003 38.12 + 15.07 <0.001

7 days postoperative (jm) 3.37 £ 1.67 0.190 31.46 + 11.90 0.003

30 days postoperative (pm) 2.88 +1.29 0.625 30.43 + 12.60 0.052

Values are presented as mean + SD unless otherwise indicated.
"Repeated measure analysis of variance (ANOVA) with post-hoc comparison compared to preoperative thickness.
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Figure 2. Preoperative corneal thickness. The preoperative epithelial thickness was thinner in the superior than inferior, but stromal
thickness was thicker in the superior than inferior. S = superior; N = nasal; T = temporal; [ = inferior.
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Table 3. Partial correlation coefficient between epithelium and stromal thickness change

30 days postoperative

3 days postoperative

Cen Epi Para Epi Mid Epi Cen St Para St Mid St Cen Epi Para Epi Mid Epi Cen St Para St Mid St
30 days postoperative (change)
Central epithelium - - - - - - - - - - - -
Paracentral epithelium  0.898" - - - - - - - - - - -
Midperiphery epithelium 0.817"  0.907° - - - - - - - - - -
Central stroma 0.429° 0.395" -0.293 - - - - - - - - -
Paracentral stroma 0308 -0.322 -0.208 0.959° - - - - - - - -
Midperiphery stroma 0256 -0.186 -0.099 0.874" 0.937" - - - - - - -
3 days postoperative (change)
Central epithelium 0.298 0.167 0.016 -0.240 -0.193 -0.153 - - - - - -
Paracentral epithelium 0295 0220 0.040 -0.162 -0.151 -0.118 0.920 - - - - -
Midperiphery epithelium 0.242  0.116  0.006 -0.102 -0.080 -0.093 0.784" 0.923 - - - -
Central stroma -0.106 -0.025 -0.050 -0.020 -0.101 -0.135 0.178 0.245 0.198 - - -
Paracentral stroma 0.006 0.074 0.068 -0.085 -0.144 -0.165 0247 0309 0272 0.964 - -
Midperiphery stroma 0.112  0.132  0.159 -0.122 -0.140 -0.135 0.332 0.381" 0.379" 0.843" 093" -
Partial correlation test controlled with age and sex.
Cen = central; Para = paracetral; Mid = midperiphery; Epi = epithelium; St = stroma.

p < 0.05; 'p < 0.001.
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