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Fig. 2. Typical pattern of toric cornea.
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Table 2. Execution of Table 1 program

, , 2
2= p 24 (x—c)~(x—c) @7 NEREEEERERERE:
e Fig. 3004 & 5 Qo] TR AdAolA & L] Topography 578 ElloTE} (91X, =&)E0100 = An
FAQGL yZol vl tws] F7] ol 21914 = 2ly=| 0 [ mm |2g=| 76 | mm
3 g2 e HedE Falr) 9le Ao AztEg 3|yl=| 2 | mm |Zg§=| 75 | mm
Fig. 28] #3E (x, Yo= 7 999 Z4H4s sAld 3% 4|y2=| 45 | mm |=ZE=| 77 | mm
3171 Wl o] gha 2 (26) 3 (3)° Hiiste] Hshd S|zi=| 2 | mm |[2g-| 77 | mm
2] 27)°] TRt 6|z2=| 45 | mm | ZE=| 86 | mm
= A, JAY I A+ ARV (28) 7 Ky= | 0983 Kz= | 0929
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S8k 2 29). GO TR N Bl R P g
i 1 A= 7933 mm | A= | 1023
,y_JR’iﬁYf}(RfR’i})l ' (29) 12 py= | 106 A= | 674 SR
, c,= | 0.005 mm
A, =R,/p', (30)
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71 Table 29} 2& A3y} )7L},
A P EET) 29 Aoz A fj?; 29] Ashzrel Augde 4 (1-33)2 4
S2 Fe7|2 F 2RSS o] K15k o AR e
:_i:ﬁéi Table 12} 7o) 23ttt Ex 1ty H o] T (90)F FAF [0 <y <y (=2.5 mm)]
= S (y=0)llA &R 7.6 mme|t},
FA(y)ES 28 y=2, y=4.5 mmoA A2 38R 75,
7.7 mm, 5H (25 24 222, z=4.5 mmol|lA Z}Z} 59
7 7.7, 8.6 mmE Table 19 J3}e] T2 AA) »=0.969./2x1.933x—x* (32)

n°1‘

3= 1.064/2%6.74(x—0.005)— (x—0.005)>  (31)
FHE 1125 mm) < y<yy(=4.5 mm)]

Table 1. Excel program for the calculation of parameters of corneal function

Al B | C | p | E | F B
1 Topography =74 H|oJE|(1A], SrE)E ol 4 AN
2 y= 0 mm 5= mm
3 | yl= mm =E= mm
4 | y2= mm =E= mm
5 | zl= mm IE= mm
6 | z2= mm 5= mm
7 Ky= | =(E3/E4)"(2/3) Kz= | =(E5/E6)"(2/3)
8 Kly= | =(B3*B3-C7*B4*B4)/(1-C7) Klz= | =(B5*B5-F7*B6*B6)/(1-F7)
9 K2y= | =(C8-B3*B3)"3/(E3*E3*C8*C8) K2z= | =(F8-B5*B5)"3/(ES*E5*F8*F8)
10 py= | =SQRT(1+1/C10) p~= | =SQRT(1+1/F9) A
11 A= | =SQRT(C8/C9)/(1+1/C9) A= | =SQRT(F8/F9)/(1+1/F9)
12 py= | =SQRT(E2*E2+B3*B3-(E3*E3*E2"4)"(1/3))/B3 A'y= | =E2/C12/C12 ZABR
13 o= =C11-SQRT(C11*C11-B3*B3/B10/B10)—
Y F12+SQRT(F12*F12-B3*B3/C12/C12)
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Fig. 4. Graphical profiles of corneal axes.
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<Review Article>

Mathematical Expression of the Toric Cornea using
Corneal Topography Measurements

Dae Soo Kim

Department of Optometry, Seoul National University of Science and Technology
(Received August 31, 2011: Accepted December 17, 2011)

Purpose: To represent the shape of toric corea in the elliptical function for the determination of curvature
distribution and lacrimal thickness between cornea and contact lens when the lens is fitted. Methods: Topography
measurements of corneal curvature and curvature equation derived from the assumed elliptical function were
evaluated using the Excel program which included the necessary equation derived. Results: Mathematical
expressions for the cornea whose ribbon shaped-topography image, in which the center does not coincide with the
corneal apex, can be determined. Conclusions: For the application where the higher accuracy on the cornea is not
required, such as higher order aberration, the cornea cal be expressed in the simple elliptical function.

Key words: Toric, Topography, Radius of curvature, Corneal apex, Ellipse, Long axis, Short axis
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