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Keratoconus fit with
Enhanced Best-Fit Sphere

Keratoconus. fit with
Best-Fit Sphere v

Normal fit with
Enhanced Best-Fit Sphere

Normal fit with
Best-Fit Sphere &

Figure 1. Schematic comparing how removal of the
exclusion zone will affect the Best—fit sphere. The ele—
vation difference between using a standard best—fit
sphere and the enhanced best—fit sphere will be sig—
nificant for a conical cornea, while the difference is
minimal in a normal cornea.
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Table 1. Demographic data of subjects
Characteristic Normal Keratoconus suspect Keratoconus
Patients (n) 50 24 30
Sex (n)
Male(%) : Female(%) 28(56) : 22(44) 15(62.5) @ 9(37.5) 21(70) : 9(30)
Age (years)
Mean+SD 28.84+6.13 29.63+7.75 30.43+8.97
Range 20 to 49 19 to 56 15 to 56
Eyes (n)
Right(%) : left(%) 27(54) 1 23(46) 15(62.5) : 9(37.5) 15(50) @ 15(50)

652 www . ophthalmology.org



Table 2. Comparison of the mean value of the anterior cornea indices

Type Normal Keratoconus suspect Keratoconus
BFS” radius (mm) 8.02+0.28 7.76+0.23 7.4340.43%
MAE" (um) 2.48+1.52 6.33+3.94 29.90+16.80%
Enhanced BFS radius (mm) 8.06+0.28 7.79+0.24F 7.49+0.39%
Enhanced MAE (um) 5.7842.74 10.38+5.06 46.40+32.07"
BFS change (mm) 0.03+0.02 0.0340.03 0.06+0.15
Elevation change (um) 3.30+1.78 4.04+3.83 16.50417.22%

"BFS=best fit sphere; "MAE=maximal anterior elevation on thinnest point; 1£Significantly different from normal eyes. (P<0.05,
ANOVA test with Scheffe’s method); *Significantly different from keratoconus suspect eyes. (£<0.05, ANOVA test with Scheffe’s

method).

Table 3. Comparison of the mean value of the posterior cornea indices

Type Normal Keratoconus suspect Keratoconus
BFS" radius (mm) 6.52+0.24 6.31+0.24° 6.05+0.47"
MPE" (um) 3.86+3.08 12.1348.26 69.00+33.56™
Enhanced BFS radius (mm) 6.60+0.26 6.41+0.24° 6.33+0.35°
Enhanced MPE (um) 14.1646.68 28.294+13.09 125.13+67.95%
BFS change (mm) 0.07+0.10 0.10+0.05 0.28+0.20™
Elevation change (um) 10.30+4.63 16.17+6.81 56.13+37.19%

“BFS=best fit sphere; "MPE=maximal posterior elevation on thinnest point; *Significantly different from normal eyes. (7<0.05,

ANOVA test with Scheffe’s method);
Scheffe’s method).
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Table 4. Specificity, sensitivity identified by cutoff points of posterior corneal elevation selected a priori

Cutoff point (um)

Standard BFS™

Cutoff point (um)

Enhanced BFS

Sensitivity (%) Specificity (%) Sensitivity (%) Specificity (%)
KC' vs KS* or NC'
13.0 100 85.1 34.5 100 90.5
15.0 100 86.5 36.5 100 91.9
17.5 96.7 89.2 37.5 96.7 91.9
19.5 96.7 91.9 39.5 96.7 93.2
21.0 96.7 95.9 41.5 96.7 94.6
23.0 96.7 98.6 43.0 96.7 95.9
28.0 93.3 100 445 93.3 95.9
KS vs NC
2.5 95.8 34.0 8.5 95.8 18.0
3.5 91.7 54.0 12.5 91.7 44.0
4.5 83.3 60.0 16.5 79.2 68.0
5.5 83.3 62.0 20.5 75.0 80.0
6.5 79.2 88.0 23.5 75.0 90.0
7.5 75.0 94.0 25.5 62.5 98.0
9.0 62.5 94.0 31.0 41.7 100
KC vs NC
8.5 100 94.0 22.0 100 86.0
11.0 100 96.0 23.5 100 90.0
14.0 100 100 24.5 100 96.0
20.0 96.7 100 27.5 100 98.0
28.0 93.3 100 33.5 100 100
33.0 90.0 100 40.5 96.7 100
35.0 83.3 100 47.0 93.3 100

"BFS=best fit sphere; "KC=keratoconus; 'KS=keratoconus suspect; *NC=normal cornea.

< Keratoconus vs Keratoconus suspect or Normal corneas >

< Keratoconus suspect vs Normal corneas >
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Figure 2. Receiver operator characteristic (ROC) curves for keratoconus versus keratoconus suspect or normal cor—

neas (Left). ROC curves for keratoconus suspect versus normal corneas (Right). MPE=maximal posterior elevation

on the thinnest point.
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Figure 3. Enhanced ectasia display with elevation data presented in normal group. There is little change in relative
elevation, or the appearance of the elevation map when comparing the best—fit sphere to the enhanced best—fit sphere.
Corneal surface dose not show much change from the baseline to the exclusion elevation map (the map is all green).
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=ABSTRACT=

The Evaluation of Enhanced Ectasia Display Mode in
Screening for Keratoconus

Yong Jun Lee, MD, Sun Woong Kim, MD

Department of Ophthalmology, Soonchunhyang University College of Medicine, Bucheon, Korea

Purpose: To estimate the utility of the enhanced ectasia display mode of Pentacam in discriminating keratoconus and keratoconus suspect
from normal cornea,

Methods: Corneal topography was measured using the Pentacam in keratoconus, keratoconus suspect and a normal control group, A bestfit
sphere (BFS) and an enhanced best-fit sphere (EBFS) were used as reference surfaces for corneal elevation measurements, and measured
values from both the anterior and posterior surfaces were compared among the three groups, Receiver operating characteristic (ROC) curves
were used to identify the optimal posterior corneal elevation cutoff points for maximal sensitivity and specificity in discriminating keratoconus
and keratoconus suspect from the normal control group,

Results: Mean anterior and posterior corneal elevation were statistically higher in keratoconus than in keratoconus suspect and normal
corneas, The optimal cutoff point of posterior elevation was 23 pm for the keratoconus group, and this value was associated with a sensitivity
and a specificity of 96,7% and 98,6%, respectively for keratoconus, The optimal cutoff point of enhanced posterior elevation was 43 pm for
the keratoconus group, and this value was associated with a sensitivity and a specificity of 96,7% and 95 5%, respectively.
Conclusions: The enhanced ectasia display mode showed similar diagnostic power to that of the conventional elevation map, and the former
could be more useful in a clinical setting due to the pronounced visualization of corneal elevation,

J Korean Ophthalmol Soc 2010;51(5):651-657
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