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Fig. 1. Snellen E 20/20 letter is 30 cycles per degree (cpd).

HeEgo® AR A= F, 1 cycle 2 70l gt

S (degreey= 60:-C| 22 20/20 A3EE 30cpdell 3.
7R 2 20/20000.1) A1EY] ASE 10 BEzbolmg
3epdell FSHh(Fig. 1).
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Vol. 14, No. 1, March 2009

- A

Table 1. Available parameters specifications to study

Parameters Lenses Oxycon Bi-aspheric
Front spherical spherical
Design | Back optic zone spherical aspherical (e < 1.0)
Back periphery spherical aspherical (e > 1.0)
Material Boston XO Boston EO
(hexafocon A) (enflufocon B)
Lens diameter 9.3 mm 9.3-9.6 mm
Optic zone 7.9 mm 7.0 mm
Center thickness 0.17 mm 0.14 mm
EOP 18% 15%
Dk(gas-to-gas) 140 82
(-3.00D7]5E)°|TH(Table 1).
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value®! Sim K's(Steep K, Flat K)2} H4E(e-value),
Keratometry, I-S(Inferior-Superior), Astigmatism and skew
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Table 2. Subjects' corneal index (means =+ standard deviations)
before wearing RGP

OD (0N p-value

Central Power(D) | 4323+1.56 | 43.41+1.87 0.272
Steep K Power(D) | 43.48+1.61 | 43.70+1.87 | 0.203
Flat K Power(D) 42.72+1.64 | 429711.82 0.173
Steep K e-value 0.45+0.19 0.40£0.17 0.252
Flat K e-value 0.47£0.18 0.4140.17 0.310
KISA% 7.46+6.76 6.91+7.11 0.894

2.8t X[z H|I

1) HI= 3 ™ fetel ZIafX|EE Hin

28 A ete W A T4 =2-H2 43.23D H<E
£ 4341DR o) BAA R fol@ 2ol YT

[98)

(P=0.27). Steep Ki= -$-9F 43.48D, <t 43.70D0] 1L, 92t
9] Steep K e-value= 0.45, Z<H2 0.400]™, KISA%
value= $-QF 7.46, FQES 6.91°|t}. Table 25 E3) & <=
Aol dte] 2t A5t BAH SR Fofgt zto|7} 7l
RO R & uf e ZuEe) wisle)] o) w|H =
Qe HiAE 7 AN

fr e

MY T FHE 4298D, HIFHL 43.17DE Z-EHHETH
ZAaPA T SAHSZ o3t Afol= fIth. Steep K=

Table 3. Changes of topographic parameters in spherical and
aspherical RGP lenses for 2 months

Design Spherical Aspherical
Wearing | before 2 before 2
period | fitting Pl months | P fitting Pl months | P
Central | 43.23 NS 42.98 NS 43.41 NS 43.17 NS
Power(D) | +1.56 +1.62 +1.87 +1.53
Steep K | 43.48 43.27 43.70 43.39
NS NS NS NS
Power(D) | +1.61 +1.71 +1.87 +1.50
Flat K | 42.72 42.55 42.97 42.72
NS NS NS NS
Power(D) | +1.64 +1.72 +1.82 +1.54
Steep K | 0.45 NS 0.45 NS 0.40 NS 0.41 NS
e-value | +0.19 +0.15 +0.17 +0.17
Flat K 0.47 NS 0.47 NS 0.41 NS 0.44 NS
e-value | +0.18 +0.17 +0.17 10.14
7.46 7.23 6.91 6.91
KISA% NS NS NS NS
° | +6.76 +7.94 +7.11 +7.11

p: p-value between before (Table 2) and wearing period
NS: not significant
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Table 4. Comparison of changes in contrast sensitivity between spherical and aspherical RGP lenses under photopic and mesopic

conditions
Illumination
Wearing , Photopic Mesopic
. Design
period S.F.(cpd) S.F.(cpd)
1.5(A) 3(B) 6(C) 12(D) 18(E) 1.5(A) 3(B) 6(C) 12(D) 18(E)
S 46.74 75.74 93.38 34.62 19.03 31.24 46.41 44.71 16.26 6.06
+26.85 +36.65 | £44.91 +20.91 +15.59 | £18.52 | £32.84 | £38.74 | +23.38 +8.32
Before A 45.26 70.24 94.38 45.79 18.44 33.00 40.85 45.88 11.09 4.06
+24.85 +36.43 +50.84 | =33.03 +13.99 | £19.95 +27.78 | *£41.31 +11.44 +5.22
p 0.650 0.230 0.891 0.025T 0.788 0.592 0.185 0.829 0.174 0.132
S 51.18 88.44 97.09 36.00 17.76 37.74 53.71 58.50 24.00 11.65
+32.33 +4544 | +£55.70 | £28.74 | £1342 | £19.31 +37.54 | £46.86 | £19.84 | =14.10
) igﬁihs A 3065 | 5397 | 5703 | 2132 | 1135 | 3991 | 5232 | 4844 | 16.18 4.74
+22.95 +34.69 | £50.96 | £22.58 | *14.55 +22.12 | £42.52 | £41.66 | £20.52 +6.24
p 0.057 | 0.000™ | 0.000” | 0.002" | 0.019" 0.558 0.874 0237 | 0.034T | 0.009T
S: spherical, A: aspherical, p: p-value, S.F: spatial frequency, *: p<0.001, *: p<0.01, T: p<0.05
THI v A=A ZE A} ZE o FFF 2 WTH(p=0.025). o FE ZEOIA EE FE tRlEE
o7} 9IATh. Steep K e-valued] Ut ZH A7} 219 & ARF Alolo] BAIFOZ o8 zlo]7} §igith.
N Fof gk ZFo]7} AN KISAY% value™ FA 202 2 0 &, e 2EolA 7 A= 2Eekal

2%k 2po]7} IATH Table 3).

3. CHH|Z = H|@
1) A= C|Xjelof w2 ChH|Z = H|w

}\]E’ﬂ_g] X]Q_

S5t o]

Hee=

Hrrsl7] Sg gl = AAE @l
A B0 AAEG) A= ZFe Ao ¥he 2ol 7

TLL]'T =
z1o]7F AAATE, D(12¢pd)oll vt Feto] oFzt

A, B, C,

E32-&

[<]

= =}

o
T

=

%
3L
¢}

gt

743 gzt vl =S 283 ME B, C,
D, EZEoA FAHoZ FosA =A deEldT
(p=0.000, 0.000, 0.002, 0.019). *]F Zxo|*X= DEF
o] o] g Ert BAIgHc R Foe w& A
© 2 VERGTHp=0.034, 0.009)(Table 4).

2) A= &8 M - Fof L= Hlm
T A=E FEF S0 e EEoA tulgEE

Table 5. Changes of contrast sensitivity before and after 2 months lens wear with spherical and aspherical RGP lenses

Illumination
) Wearing Photopic Mesopic
Design .
period S.F.(cpd) S.F.(cpd)
1.5(A) 3(B) 6(C) 12(D) 18(E) 1.5(A) 3(B) 6(C) 12(D) 18(E)
Before 46.74 75.74 93.38 34.62 19.03 31.24 46.41 44,71 16.26 6.06
+26.85 | £36.65 | £4491 | £2091 | £1559 | £18.52 | £32.84 | =38.74 | £23.38 +8.32
Spherical After 51.18 88.44 97.09 36.00 17.76 37.74 53.71 58.50 24.00 11.65
2 months | +3233 | +£4544 | £55.70 | +£28.74 | £13.42 | £19.31 | £37.54 | £46.86 | £19.84 | £14.10
p-value 0.400 0.157 0.744 0.785 0.679 0.151 0.295 0.206 0.178 0.064
Before 45.26 70.24 94.38 45.79 18.44 33.00 40.85 45.88 11.09 4.06
+2485 | £3643 | £50.84 | £33.03 | £13.99 | £19.95 | £27.78 | +£41.31 | £11.44 +522
Aspherical After 39.65 53.97 57.03 21.32 11.35 39.91 52.32 48.44 16.18 4.74
2 months | £2295 | £34.69 | £50.96 | £22.58 | £14.55 | £22.12 | £42.52 | £41.66 | £20.52 +6.24
p-value 0249 | 0.0277 | 0.001" | 0.000™ | 0.008 0.129 | 0.049% 0.737 0.100 0.543
S.F: spatial frequency, *: p<0.001, *: p<0.01, T: p<0.05
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Fig. 2. Comparison of changes in contrast sensitivity between spherical and aspherical RGP lenses at mesopic condition.

g Lol sgsi 28 Wz o)eE Foll FAKe=
F 2to]7} YIATH(Table 5).
2831 Fete] ghe Z2wolA tin|Ze
284 A 4526, B 4526, C 50.88, D 1891, E 5.599]|
A, 2719 & A 39.65, B 53.97, C 57.03, D 21.32, E 11.35
2 B A M gt A BE F1uE(B,
C, D, E)ollA] 28 AR BAH R folstA Hast
ATH(p=0.027, 0.001, 0.000, 0.008)(Table 5, Fig. 2).
NFE ZEdMe 7 v 25 2813 28
VY Fo thrZiEe] WSt BAIZ O R foJgk 2to] 7}
AT Table 5, Fig. 3).

4. Ak "Woto| ME MS=E HlW

AT AN A A= 283, A8 A, o] S
103 vHdo 2 ks nlaste] Akt 7 dl=9
ZH87F2 7.68+1.534, Bl AZEE 6.95£ 179702
T A=7F FAHSE FSHAl E®XA(p=0.000), A=
o] Aw 1 A=7}7.68+1.592 BT A= 7.09+1.62
Hoh BAFC R FosiA =4 YERSTH(p=0.019). 1]

120
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Fig. 4. Preference for spherical and aspherical design of RGP
lenses.
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Fig. 3. Comparison of changes in contrast sensitivity between spherical and aspherical RGP lenses at mesopic condition.
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The Effects of Spherical and Aspherical RGP Contact Lenses on Visual Performance
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Purpose: This study was to evaluate corneal topography, contrast sensitivity and ocular response of a RGP, back
surface aspherical contact lens compared with a spherical contact lens. Methods: A total 37 subjects were fitted
with a spherical lens in right eye and an aspherical in the left eye and were evaluated for changes in corneal
topography and contrast sensitivity over a 2-month period. Results: Thirty-four of 37 subjects completed the 2-
month study. The corneal topography did not show differences between spherical and aspherical RGP lenses. The
eyes fitted with the aspherical lenses demonstrated a greater reduction in contrast sensitivity compared with their
spherical counterparts under photopic condition. Subjects preferred comfort and ocular responses provided by the
spherical lens. Conclusions: Corneal topography when comparing spherical and back surface aspherical RGP
lenses did not show any significant difference in the subjects. Spherical RGP lens yields better contrast sensitivity
and preference than aspherical RGP lens at photopic condition. Further investigation of aberrations induced by
contact lens design is warranted to explain the observed differences in visual performance.

Key words: visual performance, contrast sensitivity, corneal topography, preference, spherical RGP lenses,
aspherical RGP lenses
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