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Abstract Objective Many researches on keratoconus focus on the features of the anterior surface of cornea. Our present

study was to investigate the corneal posterior surface topography in different clinical stages of keratoconus. Methods 248 eyes

from 248 subjects with keratoconus at subclinical stage, clinical stage,suspectival patients ( Rabinowitz diagnosis standards) and

143 normal eyes from 143 subjects with emmetropia or low myopia were enrolled in this research. The ocular anterior segment was

examined with Pentacam Measurement and Evaluation System, and the posterior surface refractive power, posterior surface

elevation and the corneal thickness was recorded. The correlation among several indexs, the area under the ROC curve were

statistically analyzed. Results The maximum refractive power of corneal posterior surface in four groups was -8.5 D,Q =4;

-6.2D,0=0.5;-5.6D,0=0.3; -5.5D,Q =0. 3, respectively. The maximum elevation of corneal posterior surface was

55 pum,Q =36;23 pm,Q =14;11 um,Q =8.5;7 wm, Q@ = 6,respectively. The thickness of corneal thinnest point was 437 pm,

Q =94;502 um, Q =60;502.5 pm, @ =35.5;540 pum, Q =49, respectively. There was a statistically significant difference in

maximum refractive power and elevation among four groups (P =0.000). The corneal thinnest point, maximum refractive power

point and elevation point were mainly located at the inferior 3 mm zone to cornea. The largest ones of the area under ROC were at

the highest refractive power point and highest elevation point. Conclusion The changes of posterior surface refractive power

and posterior surface elevation are the important features of keratoconus in early stage.
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Table 1 The number of people,eye,gender and
age in different groups

Age( years)
Male Female

Group Subjects Eyes
M Q Min Max

Clinical 165 165 124 41 19.0 8.0 8.0 39.0
Subelinical 43 43 32 11 18.0 7.0 11.0 36.0
Suspect 40 40 30 10 19.0 10.0 8.0 38.0
Normal 143 143 108 35 18.0 8.0 9.0 47.0

H,, =5.926,P=0.1153
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Table 2 The posterior surface maximum refractive power and

posterior surface maximum elevation in different groups

Maximum refractive power(D) Maximum elevation( pm)

Group

M Q Min  Max M Q Min  Max
Clinical -8.5 40 -59 -21.1 55 36 6 200
Subclinical -6.2 0.5 -5.8 - 7.8 23 14 5 50
Suspeet -5.6 0.3 -52 - 6.4 11 8 5 33
Normal -5.5 0.3 -50 -6.2 7 6 -2 19
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Table 3 The differences of the posterior surface
parameters among groups

H P
312. 402 0. 000
285.037 0. 000
215. 646 0. 000

Posterior surface maximum refractive power
Posterior surface maximum elevation

Corneal thinnest thickness
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Table 4 Distribution of the posterior surface maximum

refractive power points among four groups (eye, % )

Sup. Nose  Inf. Nose Center Sup. Temp  Inf. Temp
Clinical 2(1.2) 4(2.4) 150(90.9) 1(0.6) 8(4.8)
Subclinical 0(0.0) 11(25.6) 22(51.2) 1(2.3) 9(20.9)
Suspect 0(0.0) 14(35.0) 15(37.5) 4(10.0) 7(17.3)
Normal 9(6.3) 84(58.7) 27(16.8) 14(9.8) 9(6.3)
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Table 5 Distribution of the posterior surface maximum
elevation points among four groups(eye,% )

Sup. Nose  Inf. Nose Center Sup. Temp  Inf. Temp
Clinical 1(0.6) 2(1.2) 152(92.1) 3(1.8) 7(4.2)
Subclinical 0(0.0) 1(2.3) 35(81.4) 1(2.3) 6(14.0)
Suspect 0(0.0) 3(7.5) 26(65.0) 2(5.0) 9(22.5)
Normal 5(3.5) 32(22.4) 76(53.1) 10(7.0) 20(14.0)
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Table 6 Thinnest points distribution quadrant of
four groups (eye,% )

Sup. Nose  Inf. Nose Center Sup. Temp  Inf. Temp
Clinical 0(0.0) 1(0.6) 158(95.8) 0(0.0) 6(3.6)
Subclinical 0(0.0) 0(0.0) 41(95.3) 1(2.3) 1(2.3)
Suspect 0(0.0) 1(2.5) 37(92.5) 0(0.0) 2(5.0)
Normal 0(0.0) 0(0.0) 143(100) 0(0.0) 0(0.0)
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Table 7 The area under ROC of parameters from corneal

posterior surface and anterior surface

PSMR PSME ASMR ASME

0.976 0.923 0.975 0.870
0.647 0.752 0.482 0.468

Differentiation of area under ROC

Subclinical and normal

Suspect and normal

PSMR: posterior surface maximum refractive power, PSME: posterior
surface maximum elevation, ASMR: anterior surface maximum refractive

power , ASME : anterior surface maximum elevation
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