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Purpose: This study aimed to figure out the effect of wearing silicone hydrogel lenses with different base curves on the
quality of vision and subjective satisfaction in dry eyes. Methods: Forty two eyes in their twenties were classified as dry eyes
based on their non-invasive break-up time, and were respectively fitted two silicone hydrogel lenses with same senofilcon A
material except for base curve. Then, their corneal aberration, contrast sensitivity and subjective satisfaction were compared in
three groups classified according to corneal curvature, which showed significant difference in corneal total aberration when
wearing silicone hydrogel lens of each base curve. Results: In group A with corneal curvature below 41.70 D, a significant
superior effect was shown in corneal aberration and contrast sensitivity when wearing the lens with 9.0 mm-base curve
compared to the lens with 8.5 mm-base curve; however, in group B with corneal curvature of 41.70~43.24 D, statistically lower
corneal aberration was measured when wearing the lens with 8.5 mm-base curve, while the contrast sensitivity showed different
results by cpd. On the other hand, statistically significant difference was not observed in group C with corneal curvature over
43.25 D when wearing each lens with different base curve. In the analysis of subjective satisfaction, the vision-related discomfort
tended to be higher when wearing the lens with 9.0 mm-base curve in all groups, while ocular fatigue-related discomfort showed
the same tendency only in group A below 41.70 D. Conclusions: From the results, it was possible to suggest the base curve for
silicone hydrogel lenses that shows superior effects in corneal aberration and contrast sensitivity according to the range of corneal
curvature in dry eyes. Therefore, in order to increase the success rate of silicone hydrogel lenses in clinical prescription, it is
necessary to manufacture silicone hydrogel lenses with several base curves to be applicable to various corneal curvature.
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A Z(ACUVUE OASYS®, Johnson & Johnson Vision Care
Inc, USA)E A3} TH(Table 1).
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Table 1. The specification of silicone hydrogel contact lenses
used in this study

Manufacturer Johnson&Johnson
USAN Senofilcon A
mPDMS?, DMA®, TEGDMAS,
Monomer

HEMAY, Siloxane, PVP®

Central thickness (@-3.00 D)

(mm) 0.085
Total diameter (mm) 14.3
Base curve (mm) 85/9.0
Modulus (MPa) 0.72
Water contents (%) 38
Dk (@-3.00 D) 103
107" (cm%/sec)-(mlO,/ml-mmHg)
Dk/t (@-3.00 D) 121
10~°(cm/sec)-(mlOy/mlI-mmHg)
FDA Group 5-C

“polydimethylsiloxane monomethacrylate

®N, N-dimethylacryamide

“tetracthylene glycol dimethacrylate (TEGDMA)
92-hydroxyethyl methacrylate
“poly(N-vinylpyrrolidone)
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Fig. 1. Difference in corneal total aberration when wearing BC 9.0-mm and 8.5-mm lenses in a pupil area of 3 mm.
A\ Total aberration (ATA) was calculated by subtracting the TA with the BC 8.5-mm lens from the TA with the

BC 9.0-mm lens.
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Table 2. The difference in corneal aberrations of the pupil
area of 4mm in each group when wearing silicone
hydrogel lenses with different base curves

A RMST(um
Type of (sam) value*
aberration A B C p-valu
(N=14) (N=17) (N=11)
Total —0.053+0.051 0.028+0.047 0.015+0.056 0.000
. . . . . . (AB>C)
Lower 0.000
Order —0.055+0.059 0.025+0.047 0.023+0.051 (AB>C)
Higher 0.030
— + + — +
Order 0.019+0.021 0.011£0.024 —0.008+0.044 B>C)

Difference in root mean square(RMS) between BC 9.0 mm and
BC 8.5 mm

p-value was obtained by Kruskal-Wallis test, and the groups in
the parenthesis was further compared by Mann-Whitney test as a
post-hoc analysis
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Table 3. The difference in comeal aberrations of the pupil
area of 6mm in each group when wearing silicone
hydrogel lenses with different base curves

A RMS(im
Type of v -value
aberration A B c e
(N=14)  (N=17)  (N=1D)
Total  ~0.098+0.096 0.059+0.113 0.042:0.088 0%
Lower 0.002
Order  ~009920122 0.052£0.096 0.050+0.150  , 1
Higher 4 016£0.051 0.0240.078 0.0170.106  0.358
Order

"Difference in root mean square(RMS) between BC 9.0 mm and
BC 8.5 mm

ip-value was obtained by Kruskal-Wallis test, and the groups in
the parenthesis was further compared by Mann-Whitney test as a
post-hoc analysis
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Fig. 2. Comparison of corneal aberrations in each group
according to the base curves of silicone hydrogel
lenses.

A. Pupil size, 4 mm, B. Pupil size, 6 mm
*p-value<0.05, significantly different from baseline
value according to the paired t-test
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Table 4. The difference in contrast sensitivity in each group
when wearing silicone hydrogel lenses with different
base curves according to the spatial frequency

Group
cpd A B C
(N=14) (N=17) (N=11)
1.5 -0.011+0.021 —0.101+0.266 —0.060+0.285  0.629
3 0.043+£0.109  0.074+0.200 0.013£0.262  0.715
5 0.056+0.187 —0.074+0.169  0.020+0.273  0.207
8  —0.046+0.272 —0.018+0.257 0.026+0.372  0.836

p-value

0.015
13 0.167+0.242  0.159+0.190 -0.069+0.221 (A>B,C)

0.005
21 0.231+0.267 0.005+0.319 —0.186+0.315 (A>C)

Teycle per degree
ip-value was obtained by Kruskal-Wallis test, and the groups in
the parenthesis was further compared by Mann-Whitney test as a
post-hoc analysis
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Fig. 3. Contrast sensitivity in each group when wearing
silicone hydrogel lenses with two different base
curves according to the spatial frequency.

A. Group A, B. Group B, C. Group C
*p-value<0.05, significantly different from baseline
value according to the paired t-test

Table 5. The number of eyes with higher contrast sensitivity

at 13 cpd
No. of eyes with higher contrast sensitivity (%)
Group -
BC 8.5 mm BC 9.0mm  No difference
A (N=14) 1 (7.1 8 (57.1) 5 (35.7)
B (N=17) 1 (5.9 10 (58.8) 3(27.3)
C (N=11) 6 (35.7) 5 (35.3) 2 (18.2)

= 28 A IS} HiE 1.44140.139, 9.0 mm H] o]
AH A= ZE A= 1.601£0.2070.2 EAFOZ £9
3l 2}o] = YEFH O ¥ (p=0.003 by paired r-test), 179+ 5
102H(58.8%)°] 9.0 mm 28 A] ¢ =& UH|IZAEE HY
TH(Fig. 3, Table 5). 21 cpdollA= F Hlo]2~AE. 1t Ty
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Table 6. The number of eyes with higher contrast sensitivity

at 21 cpd
No. of eyes with higher contrast sensitivity (%)
Group :
BC 8.5 mm BC 9.0mm  No difference
A (N=14) 1 (7.1) 10 (71.4) 3 (21.4)
B (N=17) 8 (47.1) 5 (29.4) 4 (23.5)
C (N=11) 8 (72.7) 3 (27.3) 0 (0.0

N

F=o] gk vlael A FAIFOZ foJ3t xfo|E HolA
%o, 8.5 mm Hlo|~AB L] A= 2R Al F 17%F F 8
SH47.0%) .2 7+ =& HIEES YeRYATKTable 6). 21
cpdoll Al Bie] iRt E &4 A7, 8.5 mm H|o]| A H 9]
A= 2 A e AupEat ghs 7hA B8 dol ¢
= & F AN 13 cpdolAE B HHIEEE Y
ERAATE 13 cpd}t 21 cpdoll Al B9] AHetd thu| ke
Avs gRItEr}t Zeeatelvt ks whe Zlo] ofY
o, =23, A= PR 9] 59 aclsd o5 5§
2o g ks wol Yehe AR A=t webA
B AfolA AEsto|=2A d=e] wo|2~AH XAFS
8t Zukpate] ApolE VIEoZ BRI 41.70 D
~43.24 D Ao] Zete] 9= F7HA]] Bk Fote] i
FE Alslst 297t oka A=At

71 283 29k 7k ¢S 8.5 mm o] AA B 9
A= 28 A IR 13 221 epdollA] iR} =
& A%S JeRlItkFig. 3). F Wlo]27 B ] A= g
Al =2 dEIAES 291 13 € 21 cpdoll A E5F 8.5 mm
Ho|=A B A= 2 A 7P A YEFSTH(Table 5,
6). C9] 9= A5 HE o =20t AdsiS ool
= F Hlo]2AR Foll= 85 mmyt ¢ F§E ol At
Zbekeat EA A o] =A Bl mE fogt 2pol&
Rolx| gggkom, RN E FA] Folgh Afo]E B

3t ce Zhaho] vlE)] B A ARSS T sl =9
Ho|~A 87} B AdijF oz Zalste] Zhakele] dAx
7} =4 o} Yehd Az A=Y

5. 2ot ZEHH w2 27 Al XS4l H|I

Alg I S T84 F7F F Hge ATolA Ho
A8 85mme A= ZE Alddl= 1.86+2.34%, 9.0 mm
o] "= ZE Al 2.71+3.68F 2 Z YEPoH, B+
2}z 0.57+0.98% = 0.71+1.508 2.2 YEPFIL, Caoll A
E 27} 3.5043.39% 2 3.67+2.888 08 e} 2§ 3H
EENS w £ AlY #E IEEE YERloy B
Aoz foJalA] eiSkthFig. 4). HHZ BHA S 5
P2 H7} 5 Hee ATOlA Wol2AH 85 mme] A=
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Vision related symptom
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Fig. 4. Total subjective symptoms score in each group when
wearing silicone hydrogel contact lenses with 8.5mm
and 9.0 mm base curves.

28 A] 5.43+5.037, 9.0 mme] A= R A] 6.86+4.457
oo B CFollA e A U=E ZH2) 3.57+5.68% 2
3.43£3.9178 7, 6.67+4.977 L 433+£3.447 02 YERLO
U FAAHCE folstA] LSthFig. 4).

APAT Aol eleate U 1R S84 &
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H oup Qo B Area] AlE
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2 7 gIATH(Table 7).
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42 72 Zg— s a;—z— ERE
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B AR 28R ZUEAE A9l B

s ®Bargh vl glom AeFEsto|=E2A gll=o] 2ol
T =L JTEIEE Jung TP Al M= 7%t 3
olE2A = 2§ A AYRIVE ¥ HAS HHT
2 g Al dlze] fxdlo] Frkstal Bais o] A=
g Aol wet 2831 9 Al JEFs vE 5 2
thar st ey o] & AE|Estol =24 d=dE 1
g2 AHgslole F A= 19 g8, REHE TY
vlepu|E Zpo] 2 <&l FHAIZF dtkal dAdE T o]of] &
AFolA e AERMNA Hlo]AABRE Folgt ) 59
Ag]Fslo|=2 4 A=E 77} ZHEA7]3L TAHSE
o3 Zyg=ate] xpolE Hole AHUFES Vo R i
Fote] Zetate)l iR E R Al el AS vastslth
1 Ay ZpakarE i el wet $eg A1E e AS e
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dJate] Ak} gRItE SHS 53 wlo] AR Aol
OE oAM= FdstA AEat7]ole F27t dok=
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o 2 A7 Ae bE 23t UehE F s 3o
2 FoEt webs P AFdAe olg als Bt
ste] AAe] 5Ado] b thekst sl=e A8stozH -
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T US ASZE AlsHY. 3 FHE= 3892 o]
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AElsh aRle ot ¥ Qlof, 2-gAke] ZutE vk
o2 A|Estol=2 A f=zo] Wo|AABE HAAsh= b
off A7} ATt whehA ]EE‘ ﬂﬁqﬂ F7F A7 &
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Table 7. Comparison of vision-related subjective symptoms when wearing silicone hydrogel lenses with 85mm and 9.0 mm-

base curve
Subjective Group A (N=14) Group B (N=17) Group C (N=11)
symptoms BC 8.5 BC 9.0 BC 8.5 BC 9.0 BC 8.5 BC 9.0
Blur 0.43+0.53 0.71£0.95 0.14+0.38 0.29+0.76 1.33£1.21 1.17+1.17
Glare 0.57£0.79 0.71x1.11 0.29+0.49 0.43+0.79 0.67+0.82 1.17+0.75
Photophobia 0.57+0.79 0.71£1.11 0.00+0.00 0.00+0.00 0.67+0.82 0.67+0.82
Fluctuated vision 0.29+0.49 0.57+0.79 0.14+0.38 0.00+0.00 0.83£1.33 0.67+1.21
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