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Introduction Results Conclusion

Keratoconus (KCN) is a non-inflammatory, progressive The Ocular Response Analyzer (ORA) (Reichert Inc., Table 2 compares the coefficients of the 3rd order + The initial analysis comparing STP between
disease characterized by thinning of the cornea, Depew, New York) measures corneal resistance to polynomial and selected other variables between KCN CH Outcome Estimate | SE o-value keratoconic and normal eyes validates its diagnostic
steepening of the anterior corneal surface, and corneal  deformation by air puff applanation, giving us a corneal eyes and normal eyes. Model ueS. but to date little trme has b ¢ attempt
warpage leading to compromised vision in individuals hysteresis (CH), and an empirically derived intraocular 1 Group -2.07 0.44 | <0.001 values, _u 0 a_e e 'm_e as been spen _a empting
affected (Figure 1). KCN affects millions of individuals pressure-independent corneal resistance factor (CRF) Eye Variables Model2 | Group 15.13 6.96 0.03 to quantlfy the differences in ord.er to determine whe.ther
worldwide with an estimated prevalence of 1 per 2000 (Figure 2). ) Normal | Steep K 0.38 0.15 0.02 a screening protocol can be derived from the coefficients
in the general population.l’z While it is relatively easy to : IN APPLANATION o APPLQNATION ——— Coefficient KN (N=32) (N=100) Difference | p-value Group*Steep K -0.39 0.16 0.02 of the best fit curve?. The fact that all the coefficients and
diagnose advanced KCN, identification sub-clinical T T~ e Tr?'e , 'gec? > 37 (367 “To(0on | 1335 ~0.001 Model the constant are significantly different is likely secondary
disease and those at increased risk of KC remains a _‘ P—— o ird Order | -2.37 (3.67) 16 (0.95) ' ' 3 Group 2 01 359 0.05 . T |
hall 2 Additi I : h d y A P — Second Order | 21.51 (18.06) | 11.13 (6.01) 10.4 0.003 _ to the severity of KCN in a significant portion of the
challenge. ionally, patients whom undergo : I i e First Order | 17.19 (29.56) | -2.96 (8.18) | 20.2 <0.001 Thinnest CT 0021 00067 0.004 cohort, and more subtle differences would most likely be
refractive surgery and have undetected sub-clinical ] \ Constant 427.1 (80.59) | 560.6 (33.72) | -133.5 <0.001 Group*Thinnest CT -0.01 0.007 0.03 observed with milder keratoconus
KCN, are at increased risk of developing post LASIK }j\ Pentacam Table 5. Association between CH and Steep K and Thinnest CT '
corneal ectasia — a serious vision threatening : : \Wv 13 comen steepest K 51.86 (8.09) | 44.09 (1.39) 7.8 <0.001 - CH and CRF were significantly different between
complication. To this point, there has been no clear : j T o thinnest CT | 433.3 (81.50) | 559.8 (33.51) | ~126.5 <0.001 groups even when adjusted for central corneal
way of determining who is at risk of developing = : ORA .r Correlation coefficients for the 3'¢ order polynomial steepness, and with CH even when adjusted for corneal
keratoconus or post refractive ectasia until the e e CH 8.61 (1.87) 10.80 (1.66) | -2 <0.001 fficients and Pent teep K. thinnest CT. CH | = | _
. . N Figure 2. Sample ORA waveform.3 COEMICIENtS and Fentacam Steep &, thinnest L1,
changes in the cornea begin to manifest in the corneal i P CRF 7.48(2.35)  |1072(169) | 324 |<0.001 and CRF are presented in Table 6 below. In the KCN thickness. This provides further evidence that the
topographic imaging. The Pentacam (Oculus, Wetzlar, Germany) is an anterior group, the constant value, first, and third order biomechanical weakness inherent in keratoconic eyes Is
segment tomographer capable of collecting corneal Table 2. Comparison of coefficients and other selected coefficients were significantly correlated with the in large part independent of the shape of the cornea,
thickness and steepness measurements through use of a variables between normal and KCN eyes. Pentacam steep K and thinnest CT, however only the making warpage simply a marker of disease progression
trt?'talimg SCf;etlhmpﬂUQ ca;nera. By tal;mg the aVlefagc? The results of the multivariate analysis, adjusting for constant value correlated well with one of the at the microscopic level. This understanding of
arlgu::gstf\; thinen22[npeo?ntrotrfr]]ecggrilzllrIs?pr;rt]igf t?\i?:ﬁ?less Pentacam steepest K are presented in Table 3. The biomechanical variables (CRF). keratoconus is in line with the popular theories behind
: ! . multivariate model with thinnest CT, did not converge. i 's efi ' ' ' izati
orofile (STP) can be derived. Using the STP and ORA 9 the disease’s _ehology, including coll_agen disorganization
data, we compared normal eyes with keratoconic eyes to A - vl P::::;alzn fpentacam | CH CRF fro.m gnzymatlc processes, mechanical stress, and
determine if there is a correlation between the STP and Setmoon KON and vae oxidative stress®.
. . KCN Grou
biomechanical parameters (CH and CRF) of the cornea, Normal p _ » While it is of interest that the first and third order
as well as between these variables and more established Third order Coeff 13.9 times higher in 008 Constant | ~.72 98 34 48

Figurel. Patient with advanced Keratoconus risk factors. CON | First yre L oy 35 coefficients in the KCN group correlated well with
corneal steepness and the thinnest point, the most

Second order Coeff |26.3 (7.8) <0.001 Second 28 ~25 -29 ~12 _ o
M et h 0 d S - o e > T Important finding was that only the constant value was
First Order Coeff 38.3 (7.8) <0.001 significantly correlated with one of the biomechanical

Normal Group

_ _ _ . Constant -121.9 (7.8) <0.001 k
Mmarkers.
Pentacam and ORA data was collected from 100 normal In looking at differences in coefficients, sex and age Constant 11 99*** A0*** 55**x
' ' ' were not included since they had no bearing on the L : : i . i
eyes of 50 patients, and from 32 eyes of 19 pat_lents with o h | hy " 9 | Table 3. Multivariate analysis results accounting for First 17 01 13 08 I.:utu.re.comparlsons .of early KCN eyes to norma.ﬂ eyes
keratoconus. Demographics data is presented in Table 1 Cr(]J_eleIGHtSrt]_ emselves, whereas t mnelst cornea Pentacam Steep K. Second 17 05 .09 .05 with similar corneal thicknesses and curvature, will help
below. Esltce:e?)elii (;nlggfghggéfjgiﬁﬁ Cﬁgtgagugl}/c?ﬁja:\e/e Third 26* 02 12 10 elucidate whether the coefficients of the STP can be
_ _ R ; ’ . . iati Note: *** p< .001, ** p< .01, and * p<.05 ' icti ' ion i ini
KCN (N=19) | Normal (N=50) significant bearing and were therefore included in the The asso_matlon_ between ORA measurements and the ote: ***p< p<.01,and * p< u§eful N prtectlng mechanlcgl furTctlon. In subclinical

Age, mean(sd) 29.5 (3.1) 29.8 (3.3) multivariate analysis. other variables in the model are presented in tables 4 disease. Ultimately, the goal is to identify and treat

Sex - ] - and 5. There was a significant difference in both CH Table 6. Correlatlons between Coefficients and these patients before the disease progresses to

F 11 (58%) 23 (46%) ——KCN Eyes and CRF between groups when adjusted for central selected variables. requiring surgical intervention

M 8 (42%) 27 (54%) - o V:0_16x3+ll_lsxz_z_gm_,,w_y Normal Eyes steepness as well as a significant difference in CH

. . > 80 when adjusted for thinnest CT, however there was no
Table 1. Patient demographics data. / e . . ! R f
grap § o /// significant difference in CRF between groups when ererences

: : : : : E adjusted for thinnest CT. 1 Rabi itz YS. Kerat Surv Ophthalmol 1998:42:p 297-319
Using the spatial thickness profile, a third order 5 ___,//v=_2_37,@+21_51,(2“7_19“427_06 J - TEDTOWTRe e TR O_COMS' urv_ _p FmonaY. ’ _'p o | | | | | o
polynomial equation was computed using Microsoft coo / CRF Outcome Estimate | SE o-value 2. gl;r;:ﬁgl\;sf)g; gi}gg%ﬁ;ﬁgﬂﬁ@l ;g;gfogﬁg?zgzzizrl%ﬁnter|or and Posterior Surface Aberrations and Thickness Spatial Profiles. Investigative
Excel (Figure 3). The coefficients of the best fit curve as 200 | | | | | | Model 1 Group 31 0.5 | <0.001 - o . . . .

: 0 . , . . . . : : : 3. Moreno-Montanés J. et al. Reproducibility and clinical relevance of the ocular response analyzer in nonoperated eyes: corneal biomechanical and

well _as the ORA da_-ta were theh analyzed l.JSIng a Radius (mm) Model2 Group 20.79 7.4 0.07 tonometric implications. Invest Ophthalmol Vis Sci. Mar 2008. 49:3 p 968-74
mu!t”belvel’deItlva”ablz analy§|s_ tolflet_erm]l_ne which Steep K 0.44 0.16 0.01 4.  Fontes BM et al. Corneal Biomechanical Metrics and Anterior Segment Parameters in Mild Keratoconus. Ophthalmology. 2010; 117:4: p673-678.
variables aemonstrated a statistically signiticant Group*Steep K -0.53 0.17 0.003 : : : : o - _ _
difference between groups of patients Flgure 3 Average cornea spatlal thickness proflle fit to a 5. ﬁén5tir_ols8|ggR. et al. Corneal thickness spatial profile and corneal volume distribution: tomographic indices to detect keratoconus. JCRS. 2006; 32(11):

34 order polynomial. Table 4. Comparison of CRF between groups adjusted for steep K | |
6. Davidson AE. Et al. The pathogenesis of keratoconus. Eye. 2014; 28(2): 189-195.



