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Myopia Control and Spectacle Prescription

Satoshi Hasebe
Department of Ophthalmology, Okayama University Medical School
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%o (REDOFE 26: 84—88, 2005)

F—-T—F REREEH, REBFOEE, AHS T, BREME, BFRLRHAR

A new scenario for myopia progression was reported in the 1990s, based on lags of accom-
modation and the theory of visual regulation of axial length. Based on this theory, myopia con-
trol trials using progressive addition lenses have been successively performed on schoolchildren
here and overseas. From a clinical viewpoint, however, reported effects in reducing myopia pro-
gression have thus far been limited. Establishing proper applicable criteria for progressive addi-
tion lenses and verifing compliance for the near-addition effect of the lenses are probably key to

improving the therapeutic effect.

(Jpn J Vis Sci 26: 84-88, 2005)

Key Words: Early-onset myopia, Progressive addition lenses, Lag of accommodation, Axial length,

Clinical trials
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Low Vision Aids from ESCHENBACH

Tsunekazu Kawashima
Eschenbach Optik of Japan Co., Ltd.
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Ho-ELTH, TORREPBREILEASHPORHEREEZELTCLEY, HOED [RAFFLPDOTODLDT
FhW] EP TEERBEICHEEZRLBL, BoLBHOEOTHLO2TOLI RBEHFTERWV] &, D
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EVIHTDLI LGS, EEERUTERNEEOBREEEYL, BOF TORFERNEEP L THATL
PEHEBICEEL TVWIBLIICTEEDTEIFNEHEESENG 5, Ty Ny/N\OA-ET =
CIARICIE, 350 BEU FOXZHEHEDE LI, BEOEAREPERENL S S DI XFL
BEHHEINTVWS, FHEONITUY RLOXEMAEChs0O-EY 3> 14 NE, #REEED
B2DEHELVEDEVHDIZL TS, (BEOFE 26: 89—93, 2005)

¥—7— KN BERHOER, BELEHE, BRI AEHF=NITUYFLIX

If you are in eye-care professional, you may be familiar with the causes of low vision, includ-
ing various ophthalmologic diseases that cause a certain degree of vision loss. Although such
diseases are medically or surgically treatable, the outcome sometimes leaves patients. Patients
may still claim that their vision is not what it once was, or that they are still having difficulty see-
ing and are unable to function as they once did, because of poor vision.

Fortunately, there are profitable solutions available to assist patients with impaired vision (or
low vision) and keep them independent and active using their residual visual acuity. Low vision
aids from Eschenbach include various types of magnifiers and numerous non-optical tools, such
as optimum illumination and reading stands. These low vision aids, including the new hybrid
lens system, can help the visually impaired in their daily activities.  (Jpn J Vis Sci 26: 89-93, 2005)

Key Words: Best use of existing residual visual acuity, Optimum Illumination System,
Refraction plus diffraction=hybrid lens
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Aftercare of Prescribed Spectacles to Enable Customers to
Use Spectacles Comfortably

Tsuyoshi Uchida
Optical Technique Consultant

BREEIE L IRFAFEEH > TRESh A SERICATEY ERICIRS 23 EICHONDEEEIA->TVS
7, REOCREMTHBEORMALESEIZThSICKECERKLTWS, —F, BERPESEL XIS
beh, HEEDLEICE > TIELS YW ICHEDENTE S, ZOL-ORBERATEILFESEL <ERBEL,
ERENICRE S BIREIT) ERBICHENPHENEEEEBATLOCELL 71 v F 1> T 5EHH
PETHD, COEIBREEZDE, REFBEMICROOSNABBEESVIEI LI TELTI4—4 7%
ZEL, B4EERERIANEGH SARNT I EPRkDO5N B, (REORE 26: 94—97, 2005)
F=U—-F1ACYNTaT, TavF127, BERE, MIEE, 774—57

Opticians pay the most scrupulous attention to filling spectacle prescriptions. Recent
advances in technology for lens grinders contribute to this attention. On the other hand, there
are a variety of ophthalmic frames and lenses available. Different combinations produce differ-

ences in outcome.

Therefore, opticians must understand the spectacle prescription and select

the frame that meets the purpose of spectacle use and fulfills the optical and dynamic require-

ments.

From this standpoint, filling a spectacle prescription requires not only that the optician

follow the data given in the prescription, but also consider various elements relating to aftercare.

(Jpn J Vis Sci 26: 94-97, 2005)

Key Words: Consulting, Fitting, Spectacle design, Lens grinder, Aftercare
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Comparison of Anterior Chamber Depth Measurements

Yukihiro Sakai*, Keiko Uda*, Naohisa Naito*, Kazuo Ichikawa**, Masahiro Maeda**,
Hideki Nakamura** and Akeno Tamaoki**
*Chukyo Eye Clinic, **Department of Ophthalmology, Social Insurance Chukyo Hospital

B EFEES U AFEEMAB ORI AT EE ACMaster™ (Carl Zeiss) # AW, EHBTCOMEZRE
DRIEFEEICDOVTHREL =,

MEEFE BIFEELUNORKEEEDHT, ACMaster™ HRIETMEETH - ~IEFHE104200 (FHE
B$30.2+3.5m%) (IXL, ACMaster™, PENTACAM (OCULUS), OrbscanIlz (Bausch&Lomb), #Z=
# AL-2000 (TOMEY) D4 BHEOELZ 3 BTHFEOHSRZ AL, 2HREICTEBEZ ZThZThO#BET10EH
TOREL, FEREICOVT, BEBODESL LU ACMaster™ &t DISBFOLLERE L 7=,

R REHEOATEMEDEIE, ACMaster™ (2 0.02 mm, PENTACAM (4 0.03 mm, OrbscanIlz (3
0.02mm, AL-2000 #* 0.06 mm T# ", AL-2000 PREBEBEBICENSKEZL, FEEZRNO-. BER
EDSHLBEMEDIESDEIE, 2#HEFLSHIC ACMaster™ P RH/NE, AL-2000 PRHEKE 2EERL
7z E7- ACMaster™ DEIFEEIL, MOBBORAEMEEVNThEFHWVHEEERL .

#55k 1 ACMaster™ [31REICL2E 52264 B, BFRADEERICSVWIEVEREERT Z & 5EHA
Eh, MEREZESOARMOEFRICEVWTERTH S EERAON:, (REORE 26: 98—101, 2005)
*—T— R~ I ACMaster™, BIEZE, BEREE

Objective: We studied anterior chamber depth measurement accuracy using a newly available
non-contact anterior chamber depth measuring device. The subjects examined had phakic eyes
with no ocular diseases.

Subjects and Methods: Twenty phakic eyes of 10 patients who had no ocular diseases other
than refractive defects, were examined using four measuring devices of different principles:
ACMaster™ (Carl Zeiss), PENTACAM (OCULUS), Orbscanllz (Bausch&Lomb), and ultrasound AL-
2000 (TOMEY). Each eye was examined as to anterior chamber depth 10 times with four mea-
suring devices by two examiners, and the test results were compared between ACMaster™ and
others, and between examiners.

Results: The differences between the test results of the two examiners were 0.02mm with
ACMaster™, 0.03mm with PENTACAM, 0.02mm with Orbscanllz, and 0.06mm with AL-2000.
We recognized a significant difference, which was also the biggest difference, in AL-2000 use by
the two examiners. Both examiners reported that standard deviation dispersion showed the
smallest value with ACMaster™, in contrast to the largest observed value with AL-2000. The
observed value of ACMaster™ showed high correlation with the measured values of other mea-
suring divices.

Conclusion: The results was prove that ACMaster™ gives quality reproducibility with
Japanese normal phakic eyes, and that the dispersion of measurement results with ACMaster™
is comparatively small. On the basis of our study, we believe that ACMaster™ is useful for
organic measurement of the anterior chamber, including anterior chamber depth.

(Jpn J Vis Sci 26: 98-101, 2005)

Key Words: ACMaster™, Anterior chamber depth, Measurement accuracy
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New Phase-Retrieval Algorithm for Reconstructing Point Spread
Function of Assumed Wave-Front Aberration of the Human Eye
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(REORZE 26: 102—109, 2005)
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The phase recovery of middle to high spatial frequencies is needed for obtaining single-pass
point spread functions (PSFs) of the human eye, using the double-pass method. We developed
a one-dimensional phase retrieval algorithm in a former study. In that algorithm, the values of
the real and imaginary portions of the optical transfer function (OTF) from middle to high spatial
frequencies were extrapolated serially from the value of the low spatial frequencies. In this
study, we extended the algorithm to two dimensions to calculate two-dimensional PSF. The
extended algorithm was tested by using about 30,000 types of wave aberrations assumed to
occur in the human eye. The mean square error between the PSFs without phase recovery and
the original PSFs was 1.231, and it decreased 0.631 after phase recovery. The usefulness of the
algorithm in indicated by this simulation result. (Jpn J Vis Sci 26: 102-109, 2005)

Key Words: Double-pass point spread function, Phase-retrieval algorithm, Eyes optical system,
Optical transfer function, Two-dimensional simulation

RIEESRYG @ 263-8522 TIHWAERXIRAN 1-33 TIAFETER KEB—Z
(20064F 2 A 9 H53)

Reprint requests to: Kazuhiko Ohnuma  Faculty of Engineering, Chiba Univ
1-33, Yayoi-cho, Inage-ku, Chiba 263-8522, Japan

(Received and accepted February 9, 2006)

— 102 =



2005 4F12 H

1. #&

WA, BRAL Y XFEAMR L —F— % HWv 7 T
BEFMBZEML T 5B, LaL, MERICHIIHTK
EINZLETH, WALV IR IHAPKTL
TR R EE VS TERFERILEEN VL. 1)
Ravb7AMNRED L) 2RI, RO PSF
(point spread function : FIZEE S 4) ° MTF
(modulation transfer function : J& M fmE R ) % H
WHZEIZE o THRBMICHMAZ LNTE, Thb
A Z L CTHREREIZES OIRIROLY R & L8
THIENTE B,

IRERSE42 % % 1 [#EE 3 5 single-pass PSF &, &
TEASHRERSES: R 2 H18 5 % double-pass R CTHlE &
1% doublepass PSF 2 S E 5177,

Z ® double-pass HEITIE, 1) AGF - HHHELRT
EECHlE T 5 symmetric double-pass (LT S-DP)
HR, 2) A - STHERL ZEATHET % asym-
metric double-pass (LLF AS-DP) FHaMH 5379, Z
DL &, SDP R OMEES & U8 ASDP J7 34 il
#x “KEEE", ASDP HXO A§HZEL “/MERE"
LIFERZ EIZT 5,

S-DP FA TIZ#@E D PSF o HEHE, $4bb
MTF (single-pass MTF) #3K& 5 Z ENTE 59, F
72 ASDP AR Tid, ASTEERE % EHTBRFLUT ICHIR
L7za, AFEEOH v b+ 7EERN (LT
R W) CHIBR SN MM, $hbbES %
single-pass PTF (phase transfer function : i fH{z:% R
) 2ROBIENTESLY Y, TIT, BN
BREALZ ENTENE, MTF &ALHA 5 single-pass
PSF #RDB T ENTE 5,

L FTOMMEBED 7 VT X 43 Fineup &
Kowalczyk @ 7 — 1) T REHEICE DNV T 158 9, &
DI, BLoICh~mEMERE (UTF $E
B OIS ¥y A hEEAAL, MIF &
REABRBIEOMANEZDOF FOIE LW EZ AWVTE
HEel3lwbds, LT, PSFIZADEEZ D 2w E
W) EFICHE D &, Z2REI & 22 MR K ER T
THICEEZIT) o TOFIETIE, MTIFEI/HMS 0
WEIWNAHER S ZEPHEETH D, Iglesias HATZ
OMBEEBRTHIEDNTELHF LVWFEZREL
720,

LaL, R LAFETDHEBEEIES/NE W
MTFETIE) S MAHZABETE LW LD 5,

il

UGB 7 V3 A 2 - SRESEHEAL

FhT7 - EWRELBYEL, TORREEI
RERIDS D256

ZITEHRAIE, 7oV RBEEHCGEWHZRT
NVIYZALEREELZY, Z1UE, 1RO Y Ea—
Fy3Ial—va vkl TRREE “OTF £ -
BEIZED & 9 EENICET A7 &, “EEHD 2
FeLBEHD 2 FOIMIF D 2FIZELWY &)
EFEHCHNAZOEST 2 HETH L, Z 2 Tik
NB2RTCDERE 5B D% DT, appendix 5
MABRNRD, TOFEIE, BRIEICELD OTF E
e mEHaiEE L, MHETELT A 0T, M4
HEBIET A7 —) T EERERIRRY), 77—V
BRI RBICPSF 2 5HHE T A L EDAH WS 72
W, MEEEMOBEEEILED L, T2, BRLAHD
TOBREHT) FCMMERETERZLTD
FRERSTEIELAEEZEHRT S22 EATSE,
COELTNTOEMBEIRTHRET L7 - T
KAGH: &\ Z B % 5,

RIFFETIE, TOLIRILOTIVI) AL %E 2 RIT
OMEZIR L 720 COFEEZHNT2RITTD
PSFEHRZHA L, T/, FHEHKIIaL—Y 3 ¥
LT, NRCHESNSERNEDHET, #
ETNT) ALOENEERE L2 THET 5o

2. & &

1) fHEE7ZINVI VX L

2L @iz, SDP AR L 5 MTF & ASDP K3
I B ERSE B OMARD S, OTF £ - BEE B
T 5,

RIZ, 2RTF—4F ThHbHOTFEH - EERICB W
T, OZMRANEKErELIERLOT—F 2HLT 5

MTF-PTF — OTF(E# & &) |

b

h

| irmT—smm
|
| orFmm-mmEmE |

1RFET—HHEO
ARAEEZS

@
<

| armT—smk |
!
[ psFom®m |

M1 BEFLVIY)ZLOT7O—Fr— |

— 103 —



C1RETF—FHIM") o ZOF—2ITHLT, 1R5T
TNIY XLIT, HEEERIEO OTF £5 - &l
DEZHEE - BIEL, —RRET S (“OTF £ - &
HERE" ), CORBLAZTFT—F 55, OTF EH -
BEEENEN 2 RTETF— 7 ICRT (“2K7TAL").

R%ICOTF EE - BEHLSMMZEE L, RKD
{2 MTF & A74845 PSF # HH T 5,

CO—EOWMIIE 1R T BUTFIS, “1 RILT—
ZHH", “OTF £ - mEMEEME", “2 Kkmik” i<
DWW, fHEIZER 5,

%8B, pq B EEEBEEERE L, double-pass PSF
& Y HE M S N7 single-pass MTF % MTF(@, q), sin-
gle-pass MTF & single-pass PTF 7 5 & L7 OTF
DELL - ®E% OTF,(p, q), OTF,,(b, q) £T %o 7=
72L, OTF OFEH - Bk, NNEEOH v b+ 7F
PRIV ECZERERECBNTORMEE b D,

1) 1RITTF— % M

M2DEHIZ, 2REOTF—F2OMBLZ1X

KHED
=MEEnql, — 77 M TR

2B R p
PN 2230}
hy bF TR
MTF, % 7/:i3 OTF £,
%713 OTF @58
(a)
MTF - OTF £
OTF EED &
AHEED
By bF TR

e e

E2 1XTF—% MTF - OTF (& - BI6)
(@ 2 kL7 —% (MTF, OTF E%6 - &) 55
REENOB LD 1 RITLF— % % i
(b) KEEND# LD 1 KT MTF - OTF (FEEB - EEF)
2@ MTF, #\w27 L —: OTF £,
s L— : OTF &

REORZFE F265E L5

JTD OTF DELBIZMBEH T, BIMIFEHTDH 5,
DT ERPL, TRTCOAECH LTCHET LLE
37%<, M30X)ICEFOEBICTRET L X
WI ENDRD, FERREEE LT, PSF2S#HE
ThobEE, BIMOMIEITRTOL RS0, MTF
DRESIFTOTFERORE I LY, PEEBEEM
DA% EIE T % MBEIT R\,

ZIT, ZOEBICBELTAEI LI, 2 KTTF—
¥ MTF(, q), OTF,(, q), OTF,, 0, q) »%, u % 1
RICDZEMBERBEY, 02 F0/FEE Lz, 1
RICOBERT— 5 MTF@w),, R W), L),z M5 %,
CDEE, u, 0L p g XIROBRICE B,

%8B, RWy, Le), T/ NEFEOHY Mt TEBEK T T
L2MEZ S 727 v (M EEREEO 7 — 5 130), 72
FEZEOMMO72D (), & AEHBRSITEST 5,

(2) OTF %5} - e EBfEEE

FEREREIRD OTF £ - REOMEE, MTF@W),,
R (), L@,2*5, appendixiZ/RYy 1 RTT NI R
AITTRD B, KD/ OTF EEL - fED 1 RL7—
FiE, ZTNENF 4 ICEET %,

B 2 kit

“OTF £ - BEBEEIE” 12T, OTF E#H & B
DEIFAETLICEBEN TS, FOF— 7B
ZICIZ, 2 RKIC OTF ELB - BEBICE T TOLED
u, 0L p,g BRI QD) @ ICTRTEBNTH 5,

AWED .
By bt 7 AR | ZRAESG
\

TR KRS p

>

I\
KREERD
By b 7 B

MTF, %7\ OTF &8,
% %1% OTF 1225

K3 1RIL7—% zHlil§ 5

— 104 —



20054121

ﬁ;ﬁw ﬁ S

1

rogmrst] [ ] R
BREFEICT
1 Bl RUAAR % @1 ﬁ

_____ p| MTF-firdB |\ I MTF - it
(SRR EURAIAR 13 0) (R & B s A AR & 1)

M4 ¥3IaV—3 3 &HEHEPSF O

B, “1RILT—FHE" CHHE L %o 22
&, OTF OEIIZMEEE, BIMIAFEETH 2 45#
AW THEZ AT %,

2) Y alb—>a itk BEHEAE

9, NBBoNE2BEL-EEZzHELTEY
VI WVPSF zitET 5, XIZ, £0OF Y Y F IV PSF
7Y IEHEL, MTF Lfiflzkd s, 2L T,
WAROHEERFIROMEE 012 L, 20 MTF & #5454
BRMAEDTFT =56, REFELHVTHERE
o oA EEZ 1T, PSF 2HH T 5, KWL,
PEEREEE EE L CHEBEL/ZPSFEL Y VFL
D PSF 2l L, AFEOFELZHERT %,

ZO—EDOMBOFHNE [ 41TRT,

MNEOINEZBELZERAL0 2 KL+ I F
WPSFIZRDOKIZL - THETE B,

21
F(u,v) = Jje_/Tw(x'y)eﬁzﬂ(uﬂvy)dxdy .................. %)
PSF(x,9) = F(u,v) x F*(u,v)

wr, y) &, ENVZFLERICL-THObENDLE
H, L3XOERTHE, COPSFart+) IF
PSF (PSF,,x,5) &3 5,

RIZ, RATPSF 27— T&#L, MTF &4
(PTF) #RKD 5,

OTF (u,v) = [ [ PSF(x, y)e ™"+ dydy
= MTF (u,v)e "
= OTE,,(u,v) + jOTE,,(u,v)

MTF(u,0) = JOTF2(u,0) + OTFZ (u,0)

FLWAAREAR 7 V) X 4 - S M

09r
0.8r
0.7
0.6
051
041

MTF #8#0tE

031
0.2r

0.1F

L ] L

0 0.5 0.8 1
ENZHBBERIR 275, Z7 OIRE (km)
B5 3RDEN=TLEAONERELE MTF ©

AL B R
OTF,,(u,v)

PTF(u,v) =tan™ OTF, (6.0)

R, BRABEEEE COMMHOMEIZZDOE FMHRD,
N LOZEHMBEEKOEIZ LT 5, 50, EE
13 820nm Z L, /MEFEIZ 1.5mm (hy bF 7
JE¥EL 26 cycle/deg), KRERFIL 6.0mm (& v M4
TR 104cycle/deg) & L7zo #® MTF & {ii4H
P, BREFELXHWT, BEBEEE CAAMHEL H
L PSF # FHT %,

AH L2 PSF (PSF,(, ) &, # 1 ¥F Lo PSF
AT, RATERTH _FERZE OT, 5
MRER) ERZFEL, FHlis 2.

,i(%,9) — PSE,,.(x, y)
>3 PSF, (x,y)*
¥ X

>3 |PSF,
ER= | X+

L, PO (10) ZHWTEY, FUTF
PSF & I L7 PSF OFERENKREVIZLERITKRE
<, ¥V T FIWPSF L HBHLAPSF 3 —HT 254
ICERIZO0 L %5, B, MHEELZSITICEL L.
PSF & FIEIC ER 25189 %, 2@ ER THAHEIE®
BELHRATE %,

¥, MR LR EICIVEELL
PSF (&, H&EE RIS TO MTF OEIVNE W & &1,
FEEAREEOMMHEESHRLZPSFICKE 2R
BrEzhweEzonhb, H5idyial—var
WZTENVZrSHEAO 3RE (2,78 Z,7) DREE
LS ED, K618 A2EREREED
MTF O#H & &ko MTF 0ROz RD 7275

— 105 —



104c/deg ?Fﬁﬂﬂ&*yﬁlq

7

// 26c/deg

2
A
i) 2R p
7
$729979994927|
o
X
G 104c/deg

,g.
§

N

\

AIARIEER D 1
hE Rk

RIS % 3
R B

6 S-DPHH & ASDP kit X-THLN B
MTF B X UM AH o 22 [ ] 8 S B
B 820nm BT, MAHEHRD D 5K
WER DR D F 22 B R SN ER 1.5 mm
DIy A7 B 26 cycle/deg, SO &K
REMBRBIIKERZ 6. 0mm OF v 47
J& W% 104 cycle/deg TH 5.

TTHY, FEMDSPEER, #idkEd S5 b, &
2T, MAREHRO B 2 EE B MTF ORMA 4
RO MTF OBANI LTI T T, TEEEE
WoOMAMHEEEL2WTEELZPSFOER &4
TFNVDPSF D ER EDEDP/NENZ LTI YKL
Ll B, BB, PAVSLHEROEEEL S L
BLENEHZH, ALL)RERICRS,

72T, & (10) 28T, PSFZEHET 2L =
rZEXONERES 0.0~0.8um DT, 0.05xm
RTELEEL, ZDLE, 4RETOENV=TE
HAOHE (KHNENHEE) LZoNEEOMAL
bEEEZHI LT, $30,0060YIal—va
Y5 ER OFE & sROFHIT 5, Bk, BEINER,
TAVAYARY ¥ —FO > TEHILL72ETH
b

3. #& xR

BELZTVI)ZLIZE-THELNEZ DD
2R 7, 8I1T7RY,

K704+ YFNVPSFid, ¥L=rZERXOINE
B|AZL:01 Z1:0.05 Z2:01 ZP2:0.1 A0 (BfL :
um) OWEIC X o TR, REFHECTHEE R
DA ARZEE L 2% 0 ER 12 0.30 T, PSF # L L
BlTETwaEEZOLNE, b, MHBIEHND ER
13 1.659 TdH - 720

HEORFE F265%E 45

K8dA1) YF I PSF i, V= rZEA0IlE
BAZ,:05 Z,5:0.2 Z,8:0.3 Z,':0.5 Z2:0.3
Z0:0.3 B0 (HAL: um) OPMIZ L > TH.
ER %056 T, W@l oM % BIES 5 H1 D
ERIZ1.04TH Y, HEEKEBOMAMZ BIIE T 5 H
ICHERTHEINTVE I ENbh b,

2RTTOEREF LD DOEERLIIRT, K1
BIRELZ2HEOFENMEEZ R T, R BB
% EEST SH O PSF &4 ) ¥ )V PSF & O FIgRR
ZH1.231 75, MAHEERZIZ0.6310A L, REFE
EEHTHLZ EDbh b,

RLAHEE DML RTIE, OS @ Win-XP, CPU : pen-
tium M 1.2GHz / — b3V 2 v T, $08%, PSFHE
HETHTIENILOBTH o7z T2, 71V TRIE
MAREAE 0%, 4T 123\ T 300 [ D & L
HTH3HTHo72

4. BELIKEH

413 OTF 5B - O R % v T L VAl
EE7 VT AL EREL 2.

BETED2RITTOY I 2 b— 3 ¥ OFFEE
BRIy, hEREESEOMMHO EER LY BEEZ D
PRAEE MR Z & TEMM R IO Sz,

¥/, BRBEZBCTOMMEBERS) FL iy
BId o720 WEFHETIE, MHEEETSHER
BEBBOHMT, X VEVEEZTELY OTF %
W BBOMEHEL/MEE DFREINEVHET
b, COMRENPLYBECEBEEREBOHEEZIT) 1Z
CHRENBRBINT, K& hoTLE bl E
AbNb,

LA L, &A% T O MTF OfEAVN S AAH O E
B FL AR LTS, FRAEEISOAMARRBE A IE
L TN, PSFRL{BHHATELZ b h o7,

F72, FHREROMENZOFHIIH L TIEFIC
BORRLALNZ, Jhu, EFEI OTF 25
DEICEMMLZVHBAICHLTAELETHY, 2K
FTMHEDBEIZHIANC L - THED L HICELT 55
HELEITLHVEEEHY, EOLHITELEY
WEDNErollzdlEZONE, BIZMTF &
OTF DMl 2 L DR RN, TORHZzHwh
BECTELEEbNb,

Iglesias 5712 & BT, 3B LB S5NT
Wi WS, FHREERIN 04~05ThH o7z, SEOD
REFHEOBRIEZENIDOH VA, V= FrELIH

— 106 —



2005 4128 FLWAAREE 7 VT X 2 - SREE A

e — |
-1.00  -0.50 0.00 0.50 1.00

(d) () (®

7 AAHEEORR
L= ZERONER ZL:01 Z}):005 Z7:01 Z2:01 A:0 (BAL: xm)
@AYV TFNVPSEFLLEHLAMIF )4 IFVPSERLEM LM () F
YY)V PSF 2 S8 Lo R EEEEEOEE 0 & L, REFEZHCCHIALL
Al (@ PEBAEBBOMMEOEEZ 0 & L, KEEESOMMAE MTF 25 HH L 72
PSF (e) : AU YFWVPSF (O BEFEZHCCHFERERROMAZEHEL, FHL
72 PSF (A Lix MTF LD R r — V2R T, i, nTHEl-> T-1~1 DHPAICH 5)

(d) () ()

X8 fAHEIE DR

EL=rZERONERE Z0:05 Z7°:02 Z;71:03 Z}:05 ZP2:03 ZL:03 M0
(BAL © um) .

@ : AV YFIVPSERSEH L7 MIF () :FYTYFIVPSEFRoEH LM (© 4
Y YUFIVPSEF 258 LMo EREHESOEZ 02 L, BREFELHVTEIRLL
WA ) PEEEEROMAEOER 0 & L, EEKREEOMEE MTF 226 FH L7
PSF () : AU YFIVPSF () REFEZHCTFEAREESOMMBLZEEL, BHL
72 PSF (ki3 MTF LMD A 5 — V2R MM, 7 TE->T-1~1D#HiFHICH )

— 107 —



F1 YIal—va R

[H157% L PSF 15 Y PSF
Mean 1.231 0.63
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BEOMEDIBIE") s 2B, ZZTWwH MIFIE, SDP
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HWHORE 5268545

70
i EHROEOREIAL S
e A DT Ry (upr)
(@]
L
|_
s
0
R
\ e Ferae
(4\0 II BERIIE
BREOBEORE B BEE DTN Ly (Ups)
AL 1XRILE7VI) R LR

T3 "OTF 5 - RO MEOHEE" WLEE
C: “OTF %&b - IBEOMEDOIEIE" MLz
KWEHNIRYT & 912, BRI OTF EE -
BEHOPEEERTOWEEZIT) o

EL - BEBOMBEOBIE" IZDWTHERS,

a. OTF £ - B OEOHEE
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MTF % MTF,(x,), S-DP %5 k® 515 MTF
% MTF(u,) L35k, OTF £ - BHOBEOEE
RD L) R D 5,

MTF?(u,) — MTF?(u,)

=((OTF £ DO L)~ R * (u,))+{(OTF [ #hDEAH)? —1(n,))

=(OTF £& D7) + (OTF E#07%)
COBRER VT, MTF(u,) & MTF (u,) DE%,
OTF EH D5, OTF BHOKS AT 52 LT,
PTIClR% &) 0B EZELTR @) & Lw,) 7,
BIZ OTF E#BE BHOBEMIEL %5 L HBIET 5,

MTF,(u,) \$HEELZ R ) & I,(w,) =HT, L
TorHIkD 5,

MTF}(u,) = R’ (n,)+1,*(,)

TIT, MIF®) &, MIF() D% DMTF,) %,
UTOXRTERT 5o

DMTF(u,) = MTF*(u,) — MTF*(u,)

ZOEERINIL 5T, OTFEE - BEHOFNRZFN
D7 DR(u,), DI(n,) \Z5 Y %,

DR(u,) = DMTF(u,,) x ratioR(u,)

DI(u,) = DMTF(u,) x ratiol (u,)

Z T, ratioR(u,) & ratiol(u,) 1, €hEh OTF
DEBEEBICHBT 2720OHET, ROLIHIC
EFKT Do

- __ RMw)
ratioR(u,) = R+ 1) (A9)

ol ) L) .
ratiol (u,) = R )+ 170 (A.10)

CHIZEDOKE It THBEZRET S Z &S
bolBRTHAHLEVIEZILEDTVT WS,

RAZEIIZ, OTF L - BEOMEIIRD X 9 ITBIE
T 5,

R,(u,) = kR *(u,)+ DR(w,)

FrLWAAEEE 7 VT X 4 - SRR

I(u)="F Ulz(un) FDI(,) wrereerenneeennes (A.12)

ZIT, RIIRDIIICERET B,

+1 if Ri(u,) or I,(u,)>0
k=4 0 if Ri(u,) or I,(u,)=0
-1 if R(u,) or I,(u,)<0

kO, #EE L7z OTF E&HH L 3R OEDS,
EOEPRDENIT L > THRET 5o
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Relation between Accommodative Microfluctuations and
Exophoria

Nanami Nakayama*, Takushi Kawamorita** and Hiroshi Uozato***
*Department of Visual Science, Kitasato University Graduate School of Medical Sciences
**Department of Ophthalmology, Kitasato University Graduate School of Medical Sciences
***Department of Orthoptics and Visual Science, Kitasato University School of Allied Health
Science

FREHENI AR 1.0~2.3Hz DEAFEKS & 0.6 Hz KBEDOREARKD ICHEES N B, & ICHASKED
DERAKERS HIEEE (high frequency component : HFC) [ZIREFDOREEEZZSNTWVS, SEE LI,
FREIE) EARML DRI EOREFRICOVWTHRIFTEIT > AR, ASMIOREENF X EWIEE HFC PEEET
Ulco 2O EDPSHFMIDRUABN XX (FNE, BEMRAFMP BENE 2 X7 &L TEREHAEEE DT,
HFC N8 % RIFL TV BRI TR S h iz, (REORE 26: 110—113, 2005)
T —F ! REHE, S8, SRR, EELRAEH, RERCE

Accommodative microfluctuations are classified into the high frequency component (HFC) of
1.0-2.3Hz and the low frequency component of less than 0.6Hz. HFC is considered to be a stan-
dard indicator of visual fatigue. We investigated the relation between HFC and amount of
exophoria. HFC in the larger exophoria group was statistically greater than in the orthophoria
and smaller exophoria groups. The results suggest that convergence accommodation exerts a
strain on the ciliary body muscle in the larger exophoria group. Larger exophoria may therefore
influence HFC. (Jpn J Vis Sci 26: 110-113, 2005)

Key Words: Accommodative microfluctuations, Exophoria, High frequency component,

Convergence accommodation, Accommodative response
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RADZVIERAEEI6G320R (Filf 21.5+2.7 /%)
THh, HIEEES A, k1l E Lz, $£72,
2D LLEOBEHRDD 5 H T L7

MBI OWE IR L, FAEHEEE HvTRR
T R 2GERRBRIC TEREOELBEIEET TO
HARMEER L, £ L THEHMIORMEICLD
9 ZI8IRZ 104N T RE, 34 6 BAZ11ALLERED 2 7F
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