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Purpose: To show how much binocular summation has been overestimated by effects of pupil size.

Methods: The nine healthy volunteers (mean age 21.2 years old) took part in this study. Continuous recording of natural pupil
diameters under monocular and binocular conditions was performed during each examination; visual acuity at distance and near,
contrast sensitivity (C8), refraction. The pupil diameters were measured with an infrared electronic pupillometer FP-10000 (TMS,
Japan), which can measure in open-view and real times under examinations of visual performances. Aberrometry measurements
were performed . Zernike coefficients were calculated for pupil diameters under the binocular and monocular conditions.
Results: The monocular visual acuity (log MAR) at the distance and near were significantly worse than the binocular acuity (p <
0.01). Significant differences were found between the monocular log CS and the binocular log CS at the spatial frequencies
greater than or equal to 6 c/deg (p < 0.05). Therefore, binocular summation ratio significantly heightened with the increase of the
spatial frequencies (p < 0.05). Then mean pupil diameters under examinations of the monocular conditions significantly
increased as compared to binocular conditions {p < 0.0001). In proportion to increases in the pupil diameters, the optical
aberrations significantly increased (p < 0.05).

Conclusions: This result suggests that the enlargement in pupil diameters from the binocular to the monocular.viewing
conditions cause for the increase of optical aberration to reduce retinal image quality and decrease of subjective visual
performances consequently. We conclude that the effect of pupil size has overestimated in binocular summation.
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Purpose: We used M-rnode ultrasound biometery modified with A-mode biometry to assess the dynamic movement of the
implanted intraocular lens (IOL). Effects of accommodative stimulus on the measurement of anterior chamber depth (ACD) and
axial-length (AL) in psudophakic eyes were analyzed,

Methods: M-mode ultrasound biometry device was used for measurement of the axial movement of |IOL. A-mode waveforms
were continuously recorded before and after accommaodation. In pseudophakic eyes, ACD and AL were measured 3 times,
respectively. For comparison, ACD and AL were measured with the I0LMaster™ (Zeiss, Gemany). We enrolled two eyes of the
pseudophakia and ten eyes of normal volunteers (college students) for the subjects.

Results; Average changes due to accommodative stimulus were 0.05+/-0.04mm (AL), -0.27+/-0.13mm (ACD) in pseudophakia.
In phakic eyes, -0.01+/-0.12mm (AL}, -0.39+/-0.22mm (ACD) and 0.40+/-0.21mm (lens thickness change). Real-time recording
of the dynamic movement of the implanted 10L and axial length changes can be obatained in all subjects. ACD was significantly
reduced with accommodative stimulus (forward movement). Axial length was slitely elongated during accommodation with a
mean 50mm (p<0.05). Estimated dioptric power change due to ACD change was approximately 0.7D and that due to AL
elongation was 0.1D. ’

Conclusions: Small elongation of the axial length and significant forward movement of the implanted (OL due to accommodative
stimulus can be dynamically detected with M-mode ultrasound biometry. This device can be applied to continuous measurement
of axial movement of IOLs, especially accommodating 10Ls,
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Assessment of Visual Function in Pseudophakic Monovision

Risako Minei", Kimiya Shimizu", Marie Nitta", Hiroshi Uozato?, Takahiro Niida¥, Toshihiro Inoue”

Department of Ophthalmology, Kitasato University, School of Medicine", Depa‘rt;'nem of Orthoptics & Visual Science,
Kitasato University, School of Allied Health Sciences®, Department of Orthoptics & Visual Science, International
University of Health and Welfare, School of Health Science®, Department of Oﬁlzflialmology, Kumamoto University,
School of Medicine"

Purpose . Recently, monovision correction has been used for the treatment of presbyopia in patients with
loss of accommodation after cataract surgery. We investigated visual function and acceptability of pseudopha-
kic monovision in these patients. Methods . The study included sixty-nine patients with pseudophakic mono-
vision. Ocular dominance was determined by the "hole in the card test”, The dominant eye was corrected to
be emmetropic and the non-dominant eye was corrected to be myopic. Visual acuity at various distances, con-
trast sensitivity and stereoacuity at near were measured. Subjective satisfaction was evaluated by a question-
naire. Results . The mean difference in spherical equivalent refractive error between the two eyes was 2.29D
(range 1.5 to 3.5D). Most patients had a binocular uncorrected visual acuity of 20/25 or better at all dis-
tance. In particular, at middle distances (0.7 and 1 m), the binocular visual acuity was two or more lines bet-
ter than the monocular visual acuity, With contrast sensitivity testing, binocular summation was observed at
0.5 to 2.0 cycles per degree. Stereopsis at near was less than or equal to 100 seconds in 55 % of patients.
Satisfaction was obtained in 75 % of patients, and dependence on optical aids after surgery occurred for just
17 % of patients. Conclusion | Pseudophakic monovision may be an effective way to manage loss of accom-
modation after cataract surgery.

[Japanese Journal of Ophthalmic Surgery 17(2) : 223-228, 2004]
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Night Vision Following Laser n Sity Keratomileusis

Yasue Kotegawa", Mie Katou?, Kouji Ono?, Hiroshi Uozato™”, Kazuo Mukuno*® and Kimiya Shimizu'"

Kitasato University Graduate School of Medical Science”, Kanagawa Dental College School of Yokohama Clinic®,
Department of Orthoptics and Visual Science, Kitasato University, School of Allied Health Sciences”,
Department of Ophthalmology, Kitasato Universily, School of Medicine®

Plano scan laser in situ keratomileusis (LASIK) & wavefront-guided LASIK #lf 2 0 BRI « MR oK » b
T A M E B RN DWW THREN 247 o /2. 3 8Ud, plano scan LASIK % Jiif7 L 72 10 iR & wavefront-guided LASIK
FRTT LA ILIRTH S, e - 1 2B - 37 A2 CAT-2000™ (A =2 V#E) 2 Hv, B - lERoKka >~
Fo A ML ENE LA IENEE Zywave OR ¥ 2 0 L3 8 % Hv7-. Wavefront-guided LASIK i&, #HHT
D3y b A MEROEEREEHFTE DL I LARB SN,

After plano scan laser in situ keratomileusis (LASIK) and wavefront-guided LASIK, we examined low contrast
visual acuity of day and night vision, and investigated higher order aberrations. Subjects comprised 10 eyes after
plano scan LASIK and 11 eyes after wavefront-guided LASIK. Using CAT-2000™, we measured low contrast visu-
al acuity of day and night vision before and at 1 and 3 months after surgery. We suggest that wavefront-guided
LLASIK can maintain low contrast visual function in night vision.

(Atarashii Ganka (Journal of the Eye) 21(4) :

Key words : wavefront-guided LASIK, #3#, BRI, &2 > 5 R b#J1, CAT-2000™.
ed LASIK, night vision, higher order aberrations, low contrast visual acuity, CAT-2000™.
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LASIK (laser in sity keratomileusis) 255k < MifT st s X
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o TETWS )ii’.a*)?ﬁ%fil{-?ﬂ?ﬁ&¢:l'tﬂi5”clﬁﬁﬂv‘%§%ﬁﬁ?ﬁ7] TH
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floya > b5 2 MRBENMETLTWY
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LASIK #7302 300 15 8 TR Rk AR T L Tw
BATEME S O, itk o < INEOWMAA LR & s bY,
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L7 WERINB & P14 0 & 0) plano scan LASIK & i3 ¢ ¢
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BT A D B Y
W, BEILBEIERIC X B BN

Ik U 7= wavefront-guided LASIK #7 R #7445 o> BL B 41 - #hig

WOBay b2 MHYENEL, TOBLE BRI
DWW ETo 7.
I WHRELUFH
P -

MBI, ’M]%”Eﬁﬂj\—?“@,ﬂ{}l7‘)v— v 242 T plano
scan LASIK % JifT L 7z FR&E 12 ds & OV BEE B0 8 44 10 IR
(B2 %, k6®), FIYFENH36.842:87 (33~44 7% ;
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LASIK % BidT L7z 42 B0 8 X OV BE S R 600 7 45 11 IR
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KA, wnl, WR1 A, 3 BICERITo .

a. RIFRE - WIBE

JRFFMEE, RK-F1I™ (%% 2 A48 % By i@
TG L7, EIFREEIC 5 mE R E™ (TAKAGI #:
Y 2 dﬁ‘)}%ﬂlﬁi’?ﬁo 7o, WEFNEIER I/ MH TR
EHL TRABE (safety index) %, WHETWEREI/H
')‘JlJ"i'*'l‘iJi'.n: ik 7J'UJ'C7F")JH:M (efficacy index) #EM L7 #
JIEIL§ T log MARfE & L7z,

b. B - HERAE

CAT-2000™ (A =z »HE) 2 HVHEZ T2 (B,
SRR S0 5 o IS S 2721, BT CHRE ORE
HWAPBENLBEY Y A Hy, BRSETICTINEE T
st = FE—= FTHENR, BEMAOHTRRT>MEZ
frus, 3 BAEAIRR L 2HIES% Pass & L7z, R
FAT Jog MARET, FiyfEs X OB FEEEEB L.
R J5 4, Wilcoxon #5 AR E & Mann-Whitney
DUMEER B, BHREO.BUTEERLE L.

e WWEHME

Zywave V3.21™ (K ¥ 20 A1) %V 51x OREICT
WsE % o7z, EHEILT 3 EWER TV, FEFLES.S
mm & L7z, Zernike ZIHX 3 RN H5RETCEFHRINE L
L o 3 EEHE RMS M) 2IENEME LTHY

. M5 Mann-Whitney @ URRE %2 v, fBEHRE

0.05 L TRFAEE L.

d. THERRETLERE

WEATEETH o2 10R e H RIS, f)AT— 5~
C7364™ (iFAnA b= 27 AL 2 8F L, HBEEICTE
IR« ANMRONET CAT-2000™ OB ERMEL T/, 1 HH

1 CAT—zooo‘”‘:kﬁs
AP DS E TR IV P FA MDA EELESE LD
T, LA RHT T@dlﬂ‘iﬁi"ﬂ‘n‘ﬁf"%é.

520 HzH LOIREL Vol 21, No. 4, 2004

WML MR Lok BT UEEROME o7, %
HAEILIEA 100 % & Lz L & o, HERNERBIES,
PUNER T, RERT 10 BOIBILET LR (%) T2
L7z, #EH L, Wilcoxon M5 MR E % B, #
fER0.05 ITAAERE L L.

o R

1. % A

Plano #13, e L1 log MARMET0.124:0. 0
R 1.4), FHIREEH—5.2541.10D (=3.5~-
6.75D), FIYMEEH—0.78+0.23D (0~—-1.50D),
YR # — 5.5641.16D (—4~—7.25D) Th o172
M EIBEEHR L log MARMET0.12+£0.05 NS
1.4), FHERHEE$0.03£0.03D (—0.50~0.75D), ¥
HAEEE—0.5040.00D (0.00~—0.50D), F3H40EkT
FE$20.080.21D, safety index 1,01, efficacy index 0.9
Those., WEH T, WA EHRII log MARfE T
0.14:£0.04 UNERIRTT 1.4), FHERTEM—6.66 = 1.101
(=3.5~—28.75D), FIyMILEMH—1.23£0.48D (-0.2
~—2.50D), FHEMIKEEHL—7.27+1.07D (—4.7
~~—9.00D) Th o7z, WHRTPHHEIEMIIIE log MAR fili
0.14£0.04 (M 1.4), FHIRTEEZO0.18£0.331
(—0.25~0.75D), F¥MHEH—0.88+£0.40D (0.00~-
1.50D), EIHEMIRMEL—0.24£0.26D, S"dety inde
0.99, efficacy index 0.79 Tdh o7 (£ 1, 2). Hifitke
Plano ¥ & WF 0L HE I q?%i%’::zi.mabm\oz‘

1 #FEIRA & LOWHRIEIRE

Plano fif WF i
HERTFRIRAR T (log MAR 1#) 1.33£0.02 1.43+0.03
WFRTSBIEARTT (log MARE) | —0.12£0.05 —0.14+0.04
WU BRI R4 —5.25+1,10D —6.66=1,100
T3 P4 B 3 —0.784+0.23D —1.23+0.48C
5 1 < 34 R4l Bk T E 4% —5.56+1,16D —7.27+1.07C

2 fiTRRNE LCHREIELSE index

Plano #f WF
MR URIRARTT Qog MAR{H) | —0.12£0.04 —0.06+0.02
WHBIERT (log MARM) | —0.12£0.05 —0.1420.04

i 4 T 3 KT BE 0.33£0.33D 0.18+0,14F
ik SRl ~0.50£0.00D —0.88+0,400
5T S5 A TR T BE 4K 0.0720.21D  —0.24%0.26L
Safety index 1.01+0.09 1.00+£0.1

Efficacy index 0.99+0.1 0.84%0.09
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a. BERA - BERA W RIFTHY, BHRTE2Y 272 125% - 10%
WA AR B0, WIRERICE BT BB h o7z, Plano T, WEHTEIYFIAP100% - 25% * 10 % THEH

B, AT IS BRERD a o o, MRRNEE T (p<0.05) R0 (K4).

Y NT AT, ETERAEIR L, WEF B, ATRTAG: 3. B R &

AT SRR B o 2o, RIS T VN 7 A MR Plano # & WF ¥ & @R IZH7H0 - ik 1 7 BICH ik

Tl i % R L7 (R2). Bdiledrodz, #iE3 7 BIC3 KIGER, WEF BT Plano

WAL, WM EEERRO o7, Plano # RHARTHEIZHDZED, (M5), 4% -5 RIER,
Wk, W LRI A AOMICI S PIAN25%E 10%TH B, #1578, 328 b Plano#e WEHOMICHHEE
: (p<0.05) millebrz, WEFRHL, Mgl mis EERD P T.

b o7 (193). 4, [EALELR
b. Plano B & WF SO WMIBREILIEIL, $3196.2040.56 mm Tdh -7z, WEMNH

AR, MRl E bz, WTET & AR L A CEmEMEICE

Plano B EMHR WF BB IR
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B i 18 =L
= i g
W 0.8+ -- Pre ¥ 08F --#--: Pre 0.6} --¢--: Pre it 0.6} --¢--: Pre .
—#— . POD Im —#— . POD Im ~—#— | POD 1m —fi— . POD Im '
~—&— ' POD 3m —&— POD 3m ~—&— | POD 3m —&— . POD 3m T
10 Il - 1 1 J 10 L 1 1 S 08 L 1 1 J 0.8 1 - 1 i
100 25 10 5 100 25 10 5 100 25 10 5 100 25 10 5
a7 AN (%) IrIAL (%) A IFAL (%) ayr7AL (%)
2 Plano # & WI B OEEHRMAHEL 3 Plano ¥ & WF BHOBMRAZEIL
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K 16.7 %HEE L, FOBBRMICHEL, WERT
80 %I T TICW TN 4. 4 DOMETH o 7o, WERT 10#
HBOREILEL, F196.30£0.57 mm Tdh - 7o. MEIEILE
&5 B RA IS REFLI O H B & FR 7 (p<0.05). #HEELL
PEEMER T ABEERED 2o /.

m & S

SEMER L7z % o< L—4— Technolas 217z I, Flying
spots B3, T, Truncated Gaussian Beam Shape & 55/ 7%
VY — MR RII L AL — XA 2 o
Tw b, F7:, Hartmann-Shack System % Fiv /=YL E
s Zywave &Y ¥ 7 &4, PIEER - BRNE G R) Dt
WA THALEINTVD,

BE, RITEEPFHoREUELHRBEL T 2546, &
THHRear s A MBRENENECHYLRTWE ””.
LA L, 3v b5 A MEEZIEMEICERSREEL TR
Y mw“émmfwétb%%GWM#bT#Lm -
Ji, &IEER L7z CAT-2000™% 1, B 8AEEE 45— Chlike
KMW:VF%ZP@&%%W?ﬁé@@ﬁ%tt%#T?
DWMEDRTEETH 2 LWV b, FHMEIZERBF 100
cd/m?, MEHEFS5 cd/m* TH B, F/-, Landolt IRIFE%
HWT WAL BRBEOBESEPLT L, NELHETHS.
LavL, BAE Mmoo M ANFES N, WEROR
PURTAATEES LB EZS5N5.

LASIK fifA CHFi oo > b I X PRIICET 2807

2, R EMEE R AETTREVEREENTWET. &
[l, M T plano scan LASIK #ifgid o> v A ML D
BETH#ROTVWEDY, HFELZETTRL CGBEOWMEIL—K
LTwa eEEZLNS. ¥, LASIKAIHITEEREED
KT LTWATREMEDDH Y, ko NZEOEMEA LN
ExhY, wavefront-guided LASIK #if7#id & h RiF %48
WEA T E 5 & 8N TWAY, 4@, Plano Bk
A5 E WEBECHIHRE D ¥ + 9 A MEBOEBRDVPREFT
Hodoh, IHRWEEOBBEASN LR/, LHL, 3
JALFE (o< ) &, WE B CHit 3 % B IZ Plano BHIZIL
LTHEIRAS Lz, 4%, BERLERNEOWRIZON
THMFT 2080 H 5 L BDbN,

DX, LASIK T 0# M oRBEORT & LT, il
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BRI 2BRIGEOEMPEZ 5N 5Y., 1) Ad~35
— C7364™ {3, T Z L IZIRRE R AL7 CCD H A 5 S8
BEALEEEREL, avy¥a—y—2lhAd, HEILFZEOR
BT NET S 2 & CHBILRIEZ EEMICIITTE B,
F7, WERBANT OBILMENTWEEChH A, 4|, WEmn
Weld, WL A~ OE BT L /o8, MR E e

ELEICREERERSLNT, WEPEBILBZL AL T

EEZLND, F7, BMERWEAILE6.0 mm BT I
IR LTEY, WNEMR . S mm 3EYUTHALEEZ LD
7o, WILWMARPFEINLLHETIZBWTH, wavelront:
guided LASIK 132 ¥ 5 A MUISOMBEREAIL T L2 <
WZ EANRIE S N, A%, IR, HHEHOME R4
by TEIY PIRA MDA T 2L ER DB EEZ LN
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B 8L S NAEMEIRA L » Zo@mific > EmET L. B E W8, FR4ETAD»L 12 B YKET
LR L > X (CrystaLens®, AT-45; C & C#:) #IPA L5 2 101, FIEM 71 (66~82#), TFIgmzm
5HH 4.7~5540) THD. @HBLETCBIL2EHTRIBLUCRFTRM > SEFRBEOBRED L, AMEOHRE
B L7z, #f B ERFBIE TSI AEFEE, WiE1 A TIEER0.6THY, 0.8 ULEOEMIIR (40%), 44
0.4 L LoE A B o, MiEs AT, EM, fEg8L EHIETIaEmAAL N2, BESRKL - XU
B U HFRENBR NI, L.jjmﬂ-ffk:l)l%ﬂftﬁ‘my)C)ﬂfJTWi3ﬁf¢ (30%) DARATHY, ZDOFEHEIEH0.5DTH-
72 WEBEITE, BM0.8DEML Y oML RS O MR L >0, BEARML X E R L TR E
PHESNA, MHESRLAGRIZDT I THY, W’iﬁ)ﬂ:ﬁzvﬂa%}r/ﬂ)} (oM OFWIZOVTIZESH S 54 5D
VHETH B,

Initial Clinical Experience With Accommodating Intraocular Lens

Risako Minei”, Kimiya Shimizu", Hiroshi Uozato?, Tomoko Hikita", Marie Nitta"
Yy

Department of Ophthalmology, Kitasato University, School of Medicine"', Department of Orthoptics & Visual Science.
Kitasato University, School of Allied Health Sciences”

Purpose : To evaluate our injtial clinical experience with a newly developed accommodating inhaocular
lens (IOL). Methods : Ten eyes of five women implanted with an accommodating 10L (CrystalLens®, AT-
45 ; C & C) at our hospital during the period from July to December, 2002 were included in the study. The
mean patient age was 71 years (range 66 to 82 years). Follow-up ranged from 4.7 to 5.5 months (mean 5
months). Distance-corrected near visual acuity (DCNA) and refraction difference between distance and near
were evaluated. Results © At 1 month postoperatively, the mean DCNA was 0.6. The DCNA was 0.8 or bet-
ter in 40 % of cases and 0.4 or better in 100 % of cases. At 5 months postoperatively, there was a tendency
for the DCNA of all patients to progressively decrease. In 30 % of cases, near refraction values were more
myopic than distance refraction values, with mean refraction values of about 0.5D. The postoperative refrac-
tive error was approximately +0.8D. Conclusion | The accommodating IOL achieves a better DCNA with
compared to the monofocal IOL, however the degree of accommodation achieved is less than expected and
it is necessary to further evaluate whether accommodation results from forward movement of the JIOL optic.

[Japanese Journal of Ophthalmic Surgery 17(1) @ 79-82, 2004
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