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Visual disturbance and wavefront aberration in incipient cataract

Eriko Takasaki*! Misae Ito™? Daisuke Aizawa™! Kunitoshi Fujisawa
Masanobu Suzuki  Hiroshi Uozato™? Kimiya Shimizu*!

*1 Dept of Ophthalmol, Kitasato Univ Hosp
*2  Dept of Orthoptics and Visual Sci, Kitasato Univ Sch of Allied Health Sci

Abstract. Purpose . To evaluate visual disturbance as related to higher-order aberrations in patients with intention
to surgery for incipient cataract. Cases and Method : A total of 95 eyes in 70 patients entered the study. As inclusion
criteria, they had incipient cararact and best corrected visual acuity of 0.8 or over. The series comprised 48 eyes with
intention to surgery and 47 eyes without. The ages averaged 68+9 years in the former group and 667 years in the
latter. Ocular and corneal higher-order aberrations were measured. Patients hoping surgery were asked by question-
naire regarding photophobia, hazy vision, diplopia, and dischromatopsia. The severity of subjective symptoms was
graded into two groups. Results : Ocular higher-order aberration averaged 0.272 um in patients hoping surgery and
0.201 um in those hoping no surgery. The difference was significant (p<<0.001). Ocular higher-order aberration was
significantly higher in the group with severer photophobia and hazy vision (p<0.01). Conclusion : Higher-order ab-
errations in incipient cataract are related with intention for surgery. The higher—-order aberrations may be of help to ob-
jectively assess visual disturbance. Rinsho Ganka (Jpn J Clin Ophthalﬁwol) 58(8) : 15431547, 2004
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High-Order Optical Aberration Changes after Hyperopic Laser In Situ Keratomileusis

Kozo Masuda’?, Yoshiaki Nawa®, Tetsuo Ueda”, Yoshiaki Hara" and Hiroshi Uozato?

Department of Ophthalmology, Nara Medical University”, Kitasato University Graduate School of Medical Sciences®

#HHLLASIK (aser in situ keratomileusis) fif% 1 EAEB L/ BE I3 L, BiEa & SRIEOMKRIZ VTR
Hafiol., Fikid, =F v s HBIF <L - —EC-5000 2 HRAL, #7F 7NV —EFES55mm, 774
Y3 v/ — UEES.0 mm TEM LASIK 21T o 7. WHRISHHE 1 ERBBL/ZIMI6IRT, FI9ERIL58.6L13.0H
(37~781) Tho7:. BIEEL, FH+3.25D+£1.18D (FH : 2~6D) THo7z. ®wmAIEMEE, M7 04
WEKR-9000PW™M AL, AELSIZEREKIZBT AEE 4.0 mm FH O (S3) « (S4), EZE6.0 mmFEIKD
(83+S5) - (S4+86), FNENDroot mean square (RMS) #KOMF 217572, @ LASIK flyfk 1 4 L a‘oln , &

K E L GBI ONERINENEINT AEEIRENL. FRPFROEBARIZ, 4.0 mm #B Tl ffﬂl-‘-
r=0.269, 2MREkr=0.553, (S4) @ AiKr=0.540, €iR¥Kr=0.537 T, —%F, 6.0 mm FHIETIZ (S3+85 ﬂﬂlm—
0.225, 2MRERr=0.696, (S4 + S6) AlEr=0.488, €K r=0.571 Th-o7z. 4, HEDO T <HILE (S3) - (S3+

iR E, SIREROITHRINELZ S CIZHIR - SIRROIKERPER, BLEEITHECERIIEMT 2 ﬁ:ﬁ%&?ﬁ*‘fﬁ Shiz.

Purpose : To evaluate the relation between the amount of correction and the amount of high-order optical
aberrations in eyes that underwent hyperopic LASIK (laser in situ keratomileusis). Methods : High-order aber-
rations were measured using the TOPCON KR-9000PW™ in 16 eyes of 9 patients that had undergone hyperopic
LASIK 1 year previously. The patients mean age was 58.6 years (range ! 37~78 yrs). Mean attempted correction
was 3.25D (range : 2~6D). The NIDEK EC-5000 excimer laser was used with optical zones of 5.5 mm and tran-
sition zone of 8.0 mm. We used the root mean square (RMS) of (S3) + (S4) in the 4.0 mm and (S3+S5) - (S4+
S6) in the 6.0 mm central zone to analyze corneal and total ocular aberrations. Correlation coefficients between
each RMS and the attempted correction were statistically analyzed. Results ! The amount of high-order optical
aberrations correlated with the amount of attempted correction at one year after hyperopic LASIK. Correlation coef-
ficients in the 4.0 mm central zone were 0.269 (S3) and 0.540 (S4) for corneal aberrations, 0.553 (S3) and 0.537
(S4) for total ocular aberrations. Correlation coefficients in the 6.0 mm central zone were 0.225 (534 55) and 0.488
(54 +S6) for corneal aberrations, 0.696 (S3-+S55), and 0.571 (S4 +S6) for total ocular aberrations. Conclusion :
The result of this study suggests that the amount of coma-like aberrations of the eye and the amount of spheri-

I-like aberrations of the cornea and the eye significantly correlate with the amount of attempted correction.
However, the amount of coma-like aberrations of the cornea (83) - (S34-55) did not correlate with the amount of l
attempted correction.

(Atarashii Ganka (Journal of the Eye) 21(9) @ 1237 ~1240, 2004)

Key words : BT IEFM, HH LASIK, BRINEE, BsE. refractive surgery, hyperopic LASIK, high-order
optical aberrations, optical quality.
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flizshTwad., L2aL, BIREEFMBIC, SE0HEE

BELRZLBEICHLTOFMIRBETH- 72, HE, K
=R, BREENZOMEI X ) FEER
DEAR R AR LASTT R & 72 o 72179,

PRK (photorefractive keratectomy) % LASIK {281} %3
BBIETIE, 2% Y ~v b —F— 2 PRI T2 00 L
FREE TR, BB F—F YIRCBE 2179 2 & THL
WrAF4—7bses, EREEFNEBOABEIZY, A
2759 bORIKEZAF 4 —TORKFREL, HEEL
EILB LT X D IEBREIRE R

ABETEEFMICBWT, BREFZBENRELES DI
%yyuyﬁm,ﬁﬁﬁﬁiaﬁh“,&yyuyﬁwiv

, BENES I NEOREDCERL LY. -, BX
W%@wMi 2V b7 R MRERCHMEBICEBETLILN
MERTWE™, Lal, AEBHBGERHEOAEICS
FABRNEDBUI OV TIERRESN TV A s, 4
REKOBRNENED LS ICEYT PR TELCHMLNT
VR,

w51, EH LASIK # 1 ERABREN TR TH o 10
Bl L, BREETHE LEER L OBBRITOWTHRETE
fro7z,

I MRHLVHE

R LASIK O RIGEE (GFRRHEE | BHEERE) #HE7
L, i 1EDLOEBBRENTRTH 7 9f 16 RER
HE L7z EEI37~78 R (FH586+E13.0). WHlo

BEMRBITESE, SMEREETH3.25£2.75D (0.75~
10.1D) TH -7 (F1). BEDERRICHD, WMETCHY

#£1 BEHELASIKOEE

SEBIE 9%l 16 iR
EOH R 58.6 = 13.0
WILE (D) 3.25 £ 1.18 (2~6D)
HE BRI
EAMiEkmME (D)
W +3.27 £2.75
Wt +1.50 £ 1.67

(i SD)

2 EMLASIK LB 2R - REBOS

W - BHRE - IBEMRE - Schirmer 7 A b - BIEAEIR
- ARTEREBNT - 22 29 2 PEERE - BTIRME X UR
BREZITY, SEHRNL0DL, ZoMIRBAZED LV
BEIIHLTCERET- 2.

IHFRITVL—HF—iF, =7y 7B EC-5000 % £AEHFNI
ALY, L—F—fid, #KE193 nm, HRIR/EK
30 Hz, YBFE 0.6 um/AFx v, F7FH N — VEE
5.5mm, F7F4LarV-YEHEEOmm. YAy
Fh—AE, 2F v sHEMK-2000%RL, 79 v 7E
160 yum, 75 v 7% 9.5 mm OFKE T~ 7=,

BIEEE, FIH+3.25D+1.18 (2~6D) T o7z, 14
DAHEREE & FIFIIT o 72785, Mo4plidskino AogiT
ZiTo7 1HOMEBERERIL0.75D Th o 72,

BRINEZEOMEITE, Hartmann-Shack #fit v+ —
(KR-9000PW™, b 73 v 1) & M7z, i g,
Zernike ZIEX TR SN 3K, 4K 5KB LU76 Rk
@ root mean square (RMS) % 3R#&, Photopic Vision ¢ 4.0
mm B TIE 3RO 3 I (S3) & 4 ROIRMHLILZE
(S4) %, Scotopic Vision ® 6.0 mm SH TIE 3 RE 5 RD
I RRILE (S3+85) % HUNT 4K & 6 KO BRI BOR
(S4+S6) EEL, BOBOORDENLPNERLBIE
DRFE AL L PIZZRK>DVTREZIT- 7. 2B, 4
ERTET OB RIEL, WA EENENENTE b o7
%, #HTIC EyeSys™ THIE Lz MEBRE b &0 mRINE
f#HrY 7 » VOL-CT (Sarver and Associates, Inc, Florida,
USA) #fEHLEEZTo 72,

o # ES

MR OABEOFRILAIXFTR 2127 7. & LASIK Flfic
BT epithelial ingrowth (1 6}, #iddim (3 61), #rfk1
ETOHKRGEE 646 2D PSR4 T o free flap,
button hole, thinflap, 75 v 7O AV i EDEPFERHD
ENGdo T,

1. Photopic Vision {IZH T BTEDILE

4.0 mm FEHIC B AERINEOHRIE, BAEICLS3XK
D awHIE (S3) 1 0.139+0.073 um (means+58D), 4 %
DEREARINGE (S4) @ 0.06220.044 um Th o 72, SMEERIC

LIRERMS (um) OZEAL P+ SD)

4.0 mm zone

5 A o

6.0 mm zone

R &

f4 IE (S3) 0.085x0.038 0.139 + 0.073
(84) 0.050 & 0.021 0.062 + 0.044
LRI (S3) - 0.237 £ 0,151
(84) — 0.100 &= 0.058

(S3 +S5) 0.266 + 0.146 0.503 + 0.286
(S¢ +S6) 0.244 +0.085 0.407 =+ 0.300
(83 + $5) — 0.754 £ 0.489
(84 + S6) — 0.551 % 0.489

T O KILELE, EyeSys™ o AxalMAP 20 & B RIGEMNT Y 7 F VOL-CT %2 1 LEtH.
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0.6
e S3
05 @ S4
-------- (s3)
L (S4)
—_ 04 (S3)
§ y=0.0388x+0.0126
~ 03 r =0.269 3
2 .
= & LT
02+ T e
¢ ’ """"" L]
o1l ¢ B (s0)
" > y=00273x —0.0266
0 L i L] 1 i 1; =O'540|
0 1 2 3 4 5 6 7
BrE D)
1 4.0 mm $EEOABICS T I ERBEEICEIFTRIN
Z=hHhE4k

B ORIELEOMIMIZHEVARIZ BT 5 4 ROKERNE
(S4) g% RY (p<0.05).

25¢
¢ S3+S5
ol ® serse
] -emenees (S3+55)
(S4-+36)
2 15k (S3+55)
S ¥=0179x—008
) r =0225 ®
= 1t
~ B (]
05| 8 § p (S4+56)
,,,,,,,, y=01919x ~0.2174
! wd fu r =0.488
% 1 5 35 4 5 ¢ 71
wiEs (D)
3 6.0 mm EHOBABICET S RBBERICE D ZRIX
EOEAL

AEDFIER ORI PN AIEIZB TS 4 KL 6 ROIKERH
Y27 (S4+56) HMmERY (p<0.05).

X BN (S3) 134 0.237+0.151 um, (S4) 30,100+
0.058 um Th -7z, Iz LB INELBELE L OHEBEBER
b, (83) Lo MCE R LAEEIRD bl o 72,
(S4) LMD H B HESRS N (K1), 2R
ERIC & B & I & o MBIRaRIE, (S3) - (S4) bz
B L & ONMUI G s A RS 5 iz (K 2).

2. Scotopic Vision IZ& T B OIRE

6.0 mm FIIZBIT A EKINEOHE R, ARIZLZ3 X
& 5RO 27 U (S3485) & 0.503+0.286 um (means =+
SD), 4R& 6 KOHKMHINE (S4+S6) © 0.407£0.300
um, ACARERIC & BN (S34S5) 1 0.754 4 0.489 um,
(S4+56) : 0.551:0.489 um Th o7, AEIZL BINEE
FEIE N E DO HIMINERIE, (S34S5) LBERBEOBRICEEL
MDD ON A olA, (S4+4S6) LEEBEOBICH

(91)

0.6 .
¢ S3
osl| @ s (s3) g
[ | - (S3) y=01091x—01175 .-~
r =0553 :
o4t (S4)
g ¢
% 0.3t N ]
/~
0.2} PRPOA . 2
(]
o1l gt ° (s0)
' e y=0.0381x ~ 00233
0 e g r =0537
0 1 2 3 4 5 6 7
BiEa (D)
2 4.0 mm BEBOLBHICE T BERBELERICHEIELR
nENZE{t

BEHROFEROEIMHEVEIIRIZR T 5 3 ko0 3w ik
(S3) & 4 ROZKEHINE (S4) P EIMAIRT (p<0.02).

257
&  S3+S5 R
ol ] S4+56 (S3+S5)
-------- (S3+55) y=03549x—04014 °
—— (S4+56) r =0.696
5 1.5F %
w2
= 1F
&
050 L (S4+S6)
- y=03645x—0.6363
r =0571
0 ¢ : L L L L !
0 1 2 3 4 5 6 7
Bl (D)
4 6.0 mm EEBOLERICH T IEEBIECHESISX

REOZEL
BEHROBEREOEMIIEVERIKIC BT A3 RE 5ROV
BIGE (S3485) & 4Kk 6 RORTERILE (S4+56) A7y
mExRT (p<0.02).

BELRMEAPRO 6N (B3). £RRICEAINELBERLE
DB, (S3+85) « (S4+56) & LITFE & DRI
FEZMMEFRD LNz (F4).

m = #

BIBEFHIITIEOFRHOMELIZL Y, PRKIZA Y LASIK
BEELTITFLNBE Lo TE. HEROERE L
BEETH LN, A THHED QOV (quality of vision) &
ZXBHIAT, RESLCL(Z V2 LY X) THIETE
BWEBRNEOEBIIOWTHEREINL L) TEL.
Oshika 5% &, WRTSMHERTEE —2.25 ~—5.50D 12F7 o /=
R LASIKIC BT, BEILE 3.0 mm & 7.0 mm TOIKM
BINZE (S4+S6) B X U a v (S3+55) 120w T
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ATV, WBEABICBTABRIEOENEME L TWA.
F7/:, Wang 5' i3, EH LASIK 2B\, AT L %3
HHBIZBITE 3RS 6 KF TOERNEII DWW THED
3.0 mm & 6.0 mm FEBI A BLEEIHE D BRINEDTY
fENEALIZD VT, Visx Star S2 @ 3.0 mm I THIRT 0.099
um, 7t 0.143 pm, 6.0 mm FIWCHAT 0.485 um, ik
0.557 um, Visx Star S3 : 3.0 mm #HI% THIRT 0.108 pm,
M 0.105 um, 6.0 mm P THIFT 0.493 um, #T#0.560
um EHEL, BB T EBICHIBEINT 5 KR
EWMELTWS, ThETELOBMEICBVT, ARITEY
B SEBONABRINECOWTHRE 2 1To T b, B
LASIK O fIEZ S IS AEE2 ELIRBEENINEIC OV
TORHBHEDZENTH RV, SEOHER,S, AR
BT B ERERRINGE, SIRKICBG 5 27 - REIGEICBWT
WA OISV IESIT AR R S s, L
L, MBEOa<EINETHS 4.0 mm #HHO (S3), 6.0 mm
S (S3+S5) 2B WT, BEE L FRINEDOMISHET L
OAEZHESED N ol, TOBBELT, a7
EOLLERBLEYI) IOV, HEARINRT ST
{1 —=H5HRDLNLMTIE, FH0.68+£0.44 mmTHY,
Mrochen 5% {3, €2 %) v 7 OAVOEIIEVHETO
D BRUGESHEMT 5 L HE L TWw AN, SEOERTIE
EREE 7)) VIO VOEBEIERD SN2 ok. T
Jo, BILEEE ITHIEOHMIIENT, AELEREROW
FRICR R BB EUBAEE LT, IREOBRINE,
DL & ZFOMONETREREHRDONT v A2 ffoTH
DWW~ NEOREMRIBETHOTREZVRIEE
ZAbha,

A E R LASIK & 47\, iTHE 1 E550 L AR IR R E
LtwéLﬁLc%AM%®WE%ﬁot.%%wﬁﬁuﬁ
AR, WA e R TERNEONESRR S EME
HHLTWEEIEHS,. LrL, BEELERINEDCHIZE
_@W%#%b%ﬂt%%#%ﬁ%@%kﬂ%@%%@,%@
%W?ﬁ%LT%%@&&wt%i%hé.it,ﬁ%ﬁﬁ
HEW 8.6 THY, MEEROBRINELRIT TSI 2
T,UWI%Hvﬁhﬁ%mAmiwfmmﬁﬁéaﬁa
MEAERS SR CTHNBI LA E*EETILEN DS
A, WWOBERNIZL.0THY, WHAHRA) v FHRL
D, FNBIZ X AEBILEbDO TSR EHETL, RBRIES
WAz, WROSERNLL.0THY, ELiEBDLro
oo F 1, WHROBRINEOERE MO & OLBRE %
Tolhs, ANEOEER EZVWEHENI N,
SMIKOIWED NS ¥ ZADET 2 HERITELFNICE
WT, QOV#E X A, &MRIKICBITHNEOHE LY
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Ocular dominance and patient satisfaction
after monovision induced by intraocular

lens implantation

Tomoya Handa, CO, Kazuo Mukuno, MD, Hiroshi Uozato, PhD, Takahiro Niida, MD,
Nobuyuki Shoji, MD, Risako Minei, MD, Marie Nitta, CO, Kimiya Shimizu, MD

Purpose: To elucidate the relationship between ocular dominance and patient
satisfaction with monovision induced by intraocular lens implantation.

Setting: Eye Clinic, Kitasato University School of Medicine Hospital, Sagamihara,

Kanagawa, Japan.

Methods: The durations of exclusive visibility of dominant- and nondominant-eye
targets were measured in 16 patients with successful monovision and 4 patients
with unsuccessful monovision to determine the characteristics of ocular domi-
nance. The dominant eye was determined using the hole-in-card test (sighting
dominance). The contrast of target in nondominant eye was fixed at 100%; the
contrast of target in the dominant eye varied (ie, 100% to 80% to 60% to 40% to
20%) using rectangular gratings of 2 cycles per degree that were 4 degrees in

size.

Results: In the successful monovision group, the reversal thresholds (ie, exclu-
sive visibility of the nondominant eye crosses over that of the dominant eye) were
displayed only at low decreasing contrast (80% and 60%). However, in the unsuc-
cessful monovision group, the reversal thresholds were at high decreasing con-
trast (20%) or not at all. The reversal thresholds in patients with unsuccessful
monovision were at a significantly lower contrast than in patients with successful

monovision (P<.05).

Conclusions: Success and patient satisfaction in monovision patients were sig-
nificantly influenced by the magnitude of ocular dominance. The balance tech-
nigue seems to be a good method to evaluate the quantity of ocular dominance
and prospectively evaluate the monovision technique.

J Cataract Refract Surg 2004; 30:769-774 © 2004 ASCRS and ESCRS

onovision is a2 means of presbyopic correction
Min which 1 eye is corrected for distance vision
and the other eye for near vision.! In clinical practice,
the dominant eye is commonly corrected for distance.!
This practice is based on the assumption that it is easier
to suppress blur in the nondominant eye than in the
dominant eye. This has not been quantitatively investi-
gated with regard to several factors such as the degree
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of ocular dominance. Most clinicians are unable to
evaluate whether a patient will be able to adjust to
monovision correction. Therefore, monovision limita-
tions in refractive surgery have not been clearly defined
in the current ophthalmic literature, although the
monovision success rate with contact lens correction
is high.!?

Ideally, the patient with monovision should be able
to see clearly at all distances. The binocular clear-vision
range should be continuous and equal to the sum of
the monocular clear ranges without interference from
blurred images in 1 eye. However, input from the domi-

nant eye produces a greater response to a given stimulus

0886-3350/04/$—see front matter
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