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Contrast Sensitivity Changes after Phototherapeutic Keratectomy in
Heterozygote Granular Corneal Dystrophy Type 2
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Purpose: Contrast sensitivity, the ability to distinguish the relative difference in luminance of an object from its surrounding or ad-
jacent objects, is a useful measure of visual function. In granular corneal dystrophy type 2 (GCD2), opacity of the corneal stroma
causes deterioration in visual function. We compared the contrast sensitivity of GCD2 patients before and after phototherapeutic
keratectomy (PTK) to evaluate the perioperative visual function in these patients.

Methods: This study included 22 eyes of heterozygote GCD2 patients. The visual acuity and contrast sensitivity were measured
before and after PTK. The contrast sensitivity was measured in mesopic and photopic background luminances, with glare (G)
levels of 0-2 (GO, G1, and G2, respectively) and spatial frequencies at 1.5, 3, 6, 12, and 18 cycles per degree (cpd).

Results: The contrast sensitivity increased after PTK at 1.5 and 3 cpd in mesopic and photopic conditions with GO-2 glare (p <
0.05). At 6 cpd, the contrast sensitivity increased in the mesopic condition with G1 glare, and in the photopic condition with G0-2
glare (p < 0.05). However, there was no change in contrast sensitivity at any glare level at 12 and 18 cpd after PTK.
Conclusions: In GCD2 patients, the contrast sensitivity increased significantly after PTK. The vision of GCD2 patients, which is

decreased due to corneal opacity, is improved after PTK.
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Table 1. Demographic and clinical data of 22 eyes

Parameter Value
Age (years) 67.68 + 7.97 (48-81)
Sex, men:women 8:14

38 + 28 (7-129)
0.48 + 0.18 (0.22-0.69)

Follow-up period (days)
Preoperative CDVA (logMAR)
Postoperative CDVA (logMAR) 0.27 4+ 0.10 (0.04-0.52)
Depth of PTK (um) 66.61 + 13.27 (35.00-80.00)
The number of whom received 13

simultaneous PRK

Values are presented as mean + standard deviation (range) or num-
ber unless otherwise indicated.

CDVA = corrected distant visual acuity; logMAR = logarithm of
the minimal angle of resolution; PTK = phototherapeutic keratec-
tomy; PRK = photorefractive keratectomy.
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Table 2. Comparison of log contrast sensitivity under mesopic
condition, between preoperative versus postoperative photo-
therapeutic keratectomy
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Table 3. Comparison of log contrast sensitivity under photopic
condition, between preoperative versus postoperative photo-
therapeutic keratectomy

Spatial frequency (cpd) Pre-PTK Post-PTK  p-value’ Spatial frequency (cpd) Pre-PTK Post-PTK  p-value’
No glare (GO) No glare (GO)
1.5 1.13 £ 047 1.49 + 0.24  0.001 1.5 1.04 £ 0.44 1.48 £0.26 0.000
3 0.77 £ 0.54 1.18 +£ 0.50  0.002 3 0.67 + 0.63 1.34 + 0.38  0.001
6 0.10 £ 0.33 0.29 +£ 0.55 0.074 6 0.39 £ 0.57 0.99 +£ 0.70  0.003
12 0.04 £ 0.21 0.10 +£ 0.33  0.655 12 0.04 £ 0.19 0.11 £ 0.36  0.285
18 0 0 1.000 18 0 0.05 + 0.17  0.157
Glare 1 (G1) Glare 1 (G1)
1.5 1.06 £ 0.45 1.53 +£0.23  0.000 1.5 1.04 £ 0.45 150 £ 0.22  0.000
3 0.43 +£0.52 1.07 £ 0.60  0.002 3 0.76 + 0.54 1.36 +£ 0.37  0.001
6 0 0.29 + 0.54  0.039 6 0.28 +£0.52 0.68 + 0.70  0.032
12 0.04 + 0.18 0.11 + 0.35  0.285 12 0 0.14 + 0.34  0.102
18 0 0.04 £0.16 0.317 18 0.04 £ 0.16 0.09 £ 0.23  0.577
Glare 2 (G2) Glare 2 (G2)
1.5 0 0.69 +0.71  0.003 1.5 0.10 +£ 0.31 1.28 + 0.53  0.000
3 0 0.53 £ 0.65 0.007 3 0.05 + 0.24 1.15 + 0.57  0.000
6 0 0.10 £ 0.33  0.180 6 0 0.67 + 0.69  0.003
12 0 0.09 +£0.28  0.180 12 0 0.09 + 0.30 0.180
18 0 0 1.000 18 0 0.04 +0.19 0.317

Mesopic condition = luminance 3 cd/m?.
cpd =cycles per degree; PTK = phototherapeutic keratectomy.
*Wilcoxon-signed rank test (p-value < 0.05 means statistically sig-

Photopic condition = luminance 85 cd/m?.
cpd =cycles per degree; PTK = phototherapeutic keratectomy.
"Wilcoxon-signed rank test (p-value < 0.05 means statistically sig-

nificant).
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Figure 1. Contrast sensitivity comparison between before and after phototherapeutic keratectomy in granular corneal dystrophy type 2.
Blue line means preoperative values and red line means postoperative values. cpd = cycles per degrees.
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Table 4. Comparison of the average of AULCSF under mesopic and photopic condition, at GO, G1, and G2 in pre-operative patients

¥ ¥ ¥
: - p-value p-value p-value
GO (AUCSF) Gl (AUCSF) G2 (AUCSEF) p-value (GO vs. G1) (Gl vs. G2) (GO vs. G2)
Mesopic 0.428 0.274 0 0.000 0.056 0.000 0.000
Photopic 0.482 0.472 0.029 0.000 0.962 0.000 0.000

Mesopic condition = luminance 3 cd/m?, photopic condition = luminance 85 cd/m?.

AULCSF = area under log contrast sensitivity function; GO = glare 0; G1 = glare 1; G2 = glare2.

*p-value by Kruskal-Wallis test (p-value < 0.05 means statistically significant); +p-Value by Bonferroni-corrected post hoc Mann-Whitney test
for comparisons between two groups (p < 0.017 means statistically significant).

Table 5. Comparisons of the average of AULCSF under mesopic and photopic condition, at GO, G1, and G2 in post-operative patients

G G G
§ * p-value p-value p-value
GO (AUCSF) Gl (AUCSF) G2 (AUCSF) p-value (GO vs. G1) (Gl vs. G2) (GO vs. G2)
Mesopic 0.684 0.654 0.307 0.001 0.778 0.001 0.002

Photopic 0.983 0.888 0.782 0.272

Mesopic condition = luminance 3 cd/m?, photopic condition = luminance 85 cd/m?.

AULCSF = area under log contrast sensitivity function; GO = glare 0; G1 = glare 1; G2 = glare 2.

*p-value by Kruskal-Wallis test (p-value < 0.05 means statistically significant); {p-value by Bonferroni-corrected post hoc Mann-Whitney test
for comparisons between two groups (p < 0.017 means statistically significant).

Zugs Qoo HIZEsE SFAFEIQIEKGO: 1.5 cpd, Table 6.. Cf)mparlson of AULCSF among 12 patients whose vis-
ual acuity improvement was not more than 0.218 logM AR
p<0.000; 3 cpd, p<0.001; 6 cpd, p<0.003; Gl: 1.5 cpd,

p<0.000; 3 cpd, p<0.001; 6 cpd, p<0.032; G2: 1.5 cpd, AULCSE s
p<0.000; 3 cpd, p<0.000; 6 cpd, p<0.003; by Wilcoxon-sign- RIFING EEEED BEHANS, BT
_ = Mesopic
ed rank test). TRt = AFSlofA 12 cpd@} 18 cpdof| A= Go 0.428 0.652 0.047
24 5 giu|7iest SRARER] QFkkFig. 1). Gl 0.336 0.650 0.047
A e me ulgEs vaside w K £ G2 0.000 0.316 0.028
_ otopic
2 = 7 ¥
= ;\(j.: O]:Z_]_— }\]Q}- 'T'Z_].— /\] HH O-—’x—‘E }\o%}(’n/\ﬂ GO Gl ng/] GO 0.592 1.008 0.017
A 152] AULCSF Alo]of] £-2]3F 2po]7F At (oFzt A Gl 0.588 0.940 0.037
p<0.000, 37+ A] p<0.000 by Kruskal-Wallis test), Mann- G2 0.052 0.863 0.008
Whitney testS 0|23t A}3 04 G1T} G2, 18] GO Mesopic condition = luminance 3 cd/m?, photopic condition = lu-

1ol minance 85 cd/m?2.
oF G2 Afolofl FoJgt 2pol7b QISIth ekt Al Gl & G2 AULCSF = area under log contrast sensitivity function; GO = glare

p<0.000, oF7F A GO & G2 p<0.000, 7+ A] Gl & G2 0; G1 = glare 1; G2 = glare 2.
2<0.000, 7+ A] GO & G2 p<0.000) (Table 4). PTK 222 *Wilcoxon-signed rank test (p-value < 0.05 means statistically sig-

_ nificant).

o, o7k Al IARENMLE GO, Gl, G2 A 129

AULCSF Afolof -2t Zpo]7} QIUATHp<0.001), 3t

Al HiAZREME A 28 7F 93t Zol7b it o2 [o5HA 4 %é‘kﬁnl(om Al GO p<0.047, G1 p<0.047,
(p=0.272). PTK =% &, o7k A] HjARE AlSlo|A] ALS G2 p<0.028; F7+ A] GO p<0.017, G1 p<0.037, G2 p<0.008)

HA AT, Gl G2, 183 GOZF G2 Afolof] FAHow  (Table 6).
9ol zpol7} YYTHGl & G2, p<0.001; GO & G2,
$<0.002) (Table 5). il E
Al gFAko] 0.218 logMAR ©]8l& H e 129t st
250 B AT 2% A AFE 035 £ 009 logMAR P 2 A A A PAE 2 048 £ 0.18 'OgMAK
3 AEL 027 + 0.10 logMARG O A2 HS}eFe Wit TE ¥ HHAFAHE 027 £ 010 logMARE T2

008 + 008 logMARGTE. A8 sk Aold why, B TRIZMIR & A3 S gAHoR vw
AULCSF= ok Al9} 27k A, RE w54] ol i) EA1 ¥ 24 BAG(E<0.0001). & A5t= AA7H] Hal
9 vl7} gl GCD2 EAbe] el e Holsha, PTK 4
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