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Background: The refractive and astigmatismerrors which are low order aberration after
cataract surgery can be corrected with eyeglasses. On the other hand, higher order
aberrations on the ocular surface cannot be corrected with eye glasses, and affects
the postoperative visual function. Transscleral suture fixation of posterior chamber
intraocular lenses (TSF-10L) and scleral fixation of the I0L (Scleral I0L) are fixed
to theciliary sulcus and scleral wall. Compared with a conventional IOL implantation,
these procedures may induce traction and distortion of the ocular structure, possibly
causing stronger astigmatism and optical aberration. In this study, we measured
optical aberration by a wavefront analyzer and compared |ow-order and high-order

aberrations after surgery among these surgical procedures

Methods: 73 eyes who received cataract surgery at Teikyo University School of Medicine
from January 2014 to April 2016 were enrolled in this study. The operation method
of the IOL implantation is conventional IOL implantation into the lens capsule in
32 eyes (PEA + I0OL group), TSF-IOL implantation in 19 eyes (TSF-IOL group), and scleral
IOL implantation in 22 eye s (Scleral I0L group).We measured the ocular
surface topography using a wavefront aberration analyzer and compared the lower and
higher order aberration in whole eyeball, cornea, and intraocular parts among the

three types of operation.

Results: There was no significant difference in lower order aberrations (spherical
aberration, total astigmatism) and higher order aberrations (third order aberration,
fourth order aberration, coma aberration, astigmatism, trifoil aberration, and
tetrafoil aberration) among the three types of operation in the whole eyeball and
intraocular parts. Regarding corneal part, significant differences were found among
the 3 groups in total high order aberration, tertiary aberration, and trifoil
aberration; however, there was no difference in these parameters between any two

groups selected from the three groups.

Conclusions: In cataract surgery, both TSF-IOL and scleral I0OL implantations do not
affect low- and high—order aberrations compared with conventional I0L implantation

suggesting these surgical procedures do not affect postoperative visual function

Keyword : High-order aberration, Cataract surgery, Wavefront analyzer, Transscleral

suture fixation of posterior chamber IOL, Scleral fixation of the IOL



XL ®IC

E, AMTEERNEICHT 2FME LT, KRABEN (BERIEKSIHEBAL
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2014 F£ 1 A~2016 & 4 AICHFRARZEFATBHERICENT, KBABRTZHITL,
FMik 3 n ALULEBEREMNTRETH o 1=EHI T, RENEFTEERE & >4 — KR-1W,
FTav#s) ZRANT, FIRMBEREBHIEZTSIENTEHEGN I3ETHSL. FilioM
KITKBAERNEEES 32 BB (EREER), 0L EHEEEED 19 R (EHREEER),
0L GEfEANERE 22 IR GEIEAEEE) DFt I3IRTH 1. FHFHHE 69. 7£13.8 % (F
BECEEREE THoF=. 10L OFEIIKRAERNFAG. 0L sRENEEF TIEZHF
ERZ=#4HY PVDF (polyVinylidenedifluoride) THAI R =T 4 —FF 1 FJLNX-70 (3XK)
ZEAL. 0L EHEREBES TIXZFFERHEMILPMMA (polymethy| methacrylate) TH 5
VATOAD (HOYA) Z{EF L7=, HIZIEEkmE 0L THSH., AHEIEX, FTRAFZHEKRMAERES
BEZERERBDLE, NV UFEEDEXZIESFLTIT 21z, ETORREFICENT,

AHAEDOEMIZOVWTEHRAZITL, REDHICAEZHETHLITOI-.
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ZRAVWTIT2=(RE1). KR-IWDREHEL L VREMEE UTDESYTHS. BHRAA
EEF (LBkEEIT 5 : -25D~+22D (0.01D/0.12D/0.25D R 7 v F&R), M#EHH : 0D~
+10D (0.01D/0.12D/0.25D R 7w J&R7R), ELfR#AMR : 0° ~180° (1° /5° ATy TR
~) (BL, skERHFA+ARERAN=+220, F-IEEEREHRFHD+AEEHRAH=-25D), AIE
I p8mm (J/KR), BIER/NMEFLE : ¢2mm, AIRAHIATFEHRE, HRABFRFE 5 00mm
~10.00mm (0.01mm RF v J&KR), AEEHH : 67.50D~33. 75D (0.01D/0.12D/0.25D R
Ty 7RER) (BL, AEREHRFE=1.3375 & L-HOBREE), AEIHEE: 0D~=10D
(0.01D/0.12D/0. 25D R 7 v T&R), AIEEHE#AE:0° ~180° (1° /5° RT v THRR),

AERAKBIESEE : 00.8mm~09.2mm (BL, AEHMEFEZ 8mmE LI-5HH).

3. KEUNEDAE

BRERGREINE DRI, BRELRKETHEARORE SN RENEETOBRICEE
ERIFT -, HERESEKEDBABADOIKEICT, BRETRAEZT >/, BILE 4
NOBRREAMKEZREL, FONBREENET—421E €L=~72EXICERL, &
REDEEIFZFEFHFEAIR (root mean square : RMS) THE L= (E2) . ORI
FEEEAOFEHEERL, | RETEELARO=ZRTHTIES, 2 RIIREES, ILEEHR
ELRE, 3 RLBEEERINET, BRNEZEOFHORBMNITNE, BHRORKAKEIE
2RY . EL=SZEXO4RETEML BERPERIITRTIIRERNMHEL. &
Thb, 2 RIREGFHEMRAS, BRES, BER/EIRMES, 3 RESITBRE LT+
AILELS, SREARAKS, KEIATHS, KERLITAH ML, 4 RIEFROT ST
+AILES, 8 2 REBRS, HKEIRERS, $HE/KFE 2 RERHS, $WE/KET

7AW EL-.

BA4ITRTEY, 3 RINEL 4 RIREDEBRNERF, ThETNESRINERS D _F
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FEHFEFRRMS ELTEELR 37405 3 RIREL, SRE ML ITA LS, SHEIY
RSy, KFEARES, KERLIAAMIERINGED 4 BEDSRINERS D ZRFHYF
HRRUS & LTEHEL, 4 RIRERF, RHOT ST MILES, §H 2 REMRES, HKE
IRERSY, $RE/KTE 2 REERS, $HE/KETFSTHMILEID LS 5 BEOFR

IERMSTD_FFHFHRRIS & LTEHELE.

Ftz, L= R MLEOE£DT, £ 2 REBR &L IAAIIL, 2T THA)
ERODELDICEHEZLE: (B4). 3 RINEDHEITHA EKFEITHID_FEFEHEA
IRRMS 22 <UREL L, 4 RIREDHMD 2 REERS &ERE/KFE 2 RIVEKSD_FF
MERRRMS 22 2 RERINEL LTz F3RREDBRERLIAMILEKFERL T A
AIVD_FEHTEAR RIS 22 LT MILIRELEL, 4 RIREOMOT ST+ AL E
RE/KET I THAMIVEDD_REYELR RIS 22T F3 7+ M LIEE L TEHE

L7-.

4. HRETERAT

2 BRDFEDHELIE two-tailed unpaired Student’ s t-test ZAALY, 3 #HRED F
MEDLLEIE 1 TEEESTZ AL, 3 HEOFD 2 BHEOLLERIZIE Scheffe ML ELLE X
(Scheffe’ s multiple comparison test) ZMALz. RIBEIFEET HIHFEICE, MF5xE
Y, TSR LT, P<0.05 Z#ETFEGHEKEL L= #HEHEHTIL SAS System
software version 9.1 (SAS Institute Inc., Cary, North Carolina, USA) B8 LU TV +

JU#ET 2012 SEEERR (Bel ICurve, BHIR) #HALT- .



5. FAik

ENEEMEL TIE—MRMUITHONTHBEERICRSIMZET L=, EHFERE
fiflL -0 #&&% (PC-9; 7Z)Lay) R TINADEYFEICTHERLIZRIZ 2L 8 BIC
YERCLT= 1.5 miBDIE AR ASRIEFE T 5 v FIT ab interno SAICTEMBICHEET H5HE
THEAT L= SRIENEEM (L 2 65 & SRFDIRIRIC T FY—h—2EALURABHLEY—F >
JL. FNICR-2TI Y —FA 72ANT T TOREBEEBYIFHZITVERERE >R
ZVERY &% T-fixation technique THEAT L=, AR DB X & LICTTREARM 5 2. 4

mA )y b4 I THEREVRZITVWIOLZA VS92 —ICTHERA L.

H/R

S5 ICHKEIRED 3 HMOLLEERY. REK (FAREER - 0.06 = 0.05, EHEHE
jE#:-0.07 £ 0.05, S&fEAEESE :0.09 = 0.09, p=0.1910), AR (ENEEF :0.05
+ 0.04, EHRBREER 009 £ 0.11, RRERANEER : 0.01 = 0.07, p=0.4232), AN

(BHNEEF:0.01 = 0.06, ErkiEEEFR:-0.01 = 0.14, BENEZEF:0.08 = 0.06,

p=0.0676) dWLWFhIZEWLTH, IEBICEREZEFREOOoAGEMN 1=

6 [CE2ERD I FHMOLLEZTRY. £RBK (ZREEH  -1.13 = 0.80, EHEHEE
B.-2.14 £ 1.62, #ENEER:-3.44 £ 3.87, p=0.1910) &L UAE (ERNEEE :
-1.00 = 0.54, EFRiEFEERE:-2.81 = 1.76, sREANEERE:-2.65 = 2.48, p=0.1910)
DEEBEENEERF LY L 0L EXRBERERS ST 0L SRENEERHO A ELMER A
HAHN, METFMICE 3 BHEORICEEENGEN o=, REDOLEBIZHENTE 3 #HMEIC

BERFRohGhof- (BAETER :-0.97 £ 0.94, E4RELEER:-1.23 = 0.70, &



EREERE : -1.87 = 1.37, p=0.8419).

TIZEBRINED 3 FHEOLLKRETY. IHMOLETIIERER (ZAEER 020 +
0.18, EtxiEh&Es :0.23 £ 0.1, BIENEERF : 0.43 = 0.30, p=0.7137), A& (&
WNEEF:0.21 £ 0.19, I0L E#:EHEER:0.32 = 0.39, BENEFER:0.37 = 0.27,
p=0.8276) TIXEBEBEEMNGLD, AE (ERNEER :0.21 £ 0.07, EHiEHEER:0.35 +
0.40, EEAEER - 0.28 = 0.07, p=0.0154) IZBEVWTHEENRDoNT-. BEIZH

(T3 2BEOLERTE WFhOBEBIZEVWTLHERELRO OGN o= (T~ Tp0.05).

H8IZ3RINEDIFHMBMOLEKZTRYT . SHEDLLETEIE|BREK(ZAETER0.21 = 0,15,
EXRBHEER 019 = 0.11, sRARNEES : 0.39 = 0.30, p=0.6084), HNE (BNEFE
F£:0.17 = 0.15, E4LBHEEF$:0.29 = 0.36, RIEENEEEE:0.33 = 0.28, p=0.8249)
TRABZRENGZLD, AE (ZRNEER:0.18 £ 0.07, 0L E4kiEHEER:0.32 = 0. 36,
0L SBIEMEERE - 0.25 += 0.08, p=0.0188) IZBLWTHEBENRDHONT-. ARERIZEITS

2EBOLETIE, WIThOBEMICEVWTLHERERFRD OGN o= (§T pr0.05).

9124 RIRED 3 FHEDLEZRY. BBk (EREER 012 = 010, BHEE
EB:0.11 = 0.04, SBEANEESR : 0.15 = 0.08, p=0.9734), AfE (EWNEEH :0.10
+ 0.04, EHBREER 015 = 0.19, RRNEER : 0.12 = 0.04, p=0.3207), AN

(BHNEEF:0.12 = 0.12, ErEREBEF:0.13 = 0.18, BREAEEE:0.15 = 0.07,

p=0.9089) dWWFNIZEWLTH, IEHMIZAREZERD OGN o=

10[2a<RED 3 FHMOLLRZRY. £BRK (ZAEER 012 = 011, EBHEHE
EB:0.13 = 0.10, SBEANEESR : 0.27 = 0.32, p=0.7706), fAfE (EWNEER :0.09
+ 0.06, EHiEHEER :0.24 £ 0.35 GRRANEEZR :0.16 = 0.09, p=0.3421), AP
(BHNEEF:0.12 = 0.11, EFiEHEER:0.26 = 0.36, RIRAEEE:0.26 = 0.28,

p=0.7051) OWLWFNIZEWLTH, IEMICEEEZEFROoNGM ST
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1 ISERIED 3 HEDLLRZERY. £RK (ZAEER 006 = 0.07, BHEE
EF:0.05 = 0.04, BEANEFER :0.06 = 0.04, p=0.7874), AIE (ENEFEH :0.05
+ 0.03, EHiBMEER:0.07 £ 0.08, FHIRAEES : 0.05 £ 0.03, p=0.2795), AR

(ZRNEER:0.07 = 0.08, E4xiEHEEF:0.04 = 0.03, BIEANEER:0.07 = 0.04,

p=0.7405) DWWFHIZEWTH, IHBICHEREZERH LGN 0T

1212hY 74 A4IVIRED 3 HFDLLRZTRY. 3 HEDLLRTEIEREK (ZRETTEEH -
0.16 = 0.12, E#iEKEER 0.13 = 0.09, HEANEERE : 0.23 = 0.15, p=0.5500),
WA (ZREESR :0.11 £ 0.12, BHEKEER - 0.10 = 0.06, RENEESR : 0.15 £
0.14, p=0.6815) TRABEALULA, AE (ERNEESR:0.14 = 0.07, EHEREER
0.17 = 0.15, SRENEER : 0.18 = 0.07, p=0.0066) [CEVWTHEEMN RO LT,
AIEIZETS 2 BEOLEKRTE, WIhOBEBICELWTLHEREZRIROohGEN 21 (T

~ T p»0.05).

BIZT S 740VRED 3 BRBOLLEZTRY. £RK (ZAEER 007 = 0.09,
EXRiBHEER 0 0.03 = 0.01, sRERNEES : 0.08 = 0.05 p=0.8291), AIE (BENEFE
F£:0.05 = 0.03, E+iEHEEF:0.09 = 0.13, RERNEEH:0.08 = 0.05, p=0. 5341),
MEE (EANEESF :0.08 £ 0.10, BAEKEERF 0.19 = 0.14, RENEES : 0.09 +

0.06, p=0.6262) dWLWTFHIZEWLTH, IEBICEEREZEFIRDoLE,M 1=

BE

AHAREREI S, £RHKE L VIRREIZH (T HERINE EERINE (3 RINE, 4 RIE,
aATIRE, ERIRE, F)ITAAIIRE, TRITAMILRE) FENEEHELY L EHK
BRREN, BENETHOANSIMERL H BN A—2—FRHBELOD, LWTFhoUR
EDNTA—E—[2HETH 3 BEICHAZHNEEEEZEZROGMN o=, CORBRIT,
SBEEFITITHON S ERBREB N ORIENEEME, —RMUEERNEFHTHL 0L BRE
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EMffELEELT, BERRNE EBRED) RUOSRINECENGWNILEZRLTEY, #&E

HAHWVIRRICEES HMiXA, REROPHAAICHELGNI EEZTRLTNS.

HREFHEROBHEZRIFICT H-OITKELDOE, AHEOERTHS. HEEEIS
TETHSRFELTEELRDOIF L DR (ER, wLD) THAS. 10L DRLEAREIZKIF
FEICHT HBEOHRENS, 0L OFDLEICHS L TERIRE (ATPRE) ANEMT S

CEITkY, HREASIEL, BHRENMETIIELSSNO>TNS ™Y,

0L BREENHRXIZEWNT, I0LREAELCPTVERELTE DBREANER, @
FMFRITLLIERDPZEIT NS, OBRBFRAOZERE L TITBIVEMNEZ Y OTLHEIER
REME, AERBAKRNE FU/NFHRBN/SEI Y OTIVEBERE, MEOBRELZEN
Hifonsd QFMFRICLIERTIIERERE, FUNFEMRLLEOEHE, ATEYIFE
DAEHSIZLD 0L MEEELAHITONS. SHEDLGIMESTITHONLSBED I0L &
NEEMIL 0L RESDGEL, REUNAFTES. —F, HBESTITHhNI S ERKIERE
EHORENETRICHENTIE, BHREEICHAHNELDZAEENDHS. ShdDiiz
[CEVTHED 0L DRECEFOTNE, HTEOFMFRICEEINDGEIHNKEL.
BIC, BALUXBEARDERBICERICBERASNTLEINMERELL-TLS. EHKE
TOERBUNEETHNEH D 0L OREANDELC, ITWRENMEESN D=0, B

REFHHDOEEZD QV (quality of vision) MEEIZHEUET <.

CNETOH IOL #2BMRIZEH1+5 UBM (ultrasound biomicroscopy) ZHWFERFETIE, fff
REGHENE CIRT LIEFIZE WL TH, Manabe 5 DL TIE 38%'Y, Steiner oDt
TIE 33% LM EFEIC )L OXFHBTHEINTT 1V ANEFRBICHEBESATULVENE
ARM2>TLNS. Kumar O|EICENIE, BRIENEEMZHEITL, F19 246143 hAD
BRBREE L6 BONTT 1V ROEENEENLERRIZETH, 92.4%I1FNT T«

D ANERBICERICASTEY, —7A, RYD T 6%FEREREZEBL TN, Ch

11



SOMEFITE I0L DIEMCTHE LGN >F2ELTWE T . ChoD®mEN S, 0L DEE
[CBIL TIF, EHBEEENEY LRIENEEFTOANBRTLNSEADNS. 0L EETIE
ERRERBERD IOL IC10 EULOEMNE CHEEX 1. 4% 05 16. T%&E SN THY @,
NTTAVREEFRBICZREDICERICEAET 5 LEABDBAREERKIC, FHEH
BLWWEEZDND. Durak olE, 0L #EFED I0L EREROLICOVTIILF O TEREF
FALT, {EfRA6.09° £3.09° T, mDLAH0.67+0.43mnTHo71=EH,E L TLVS ', Hayashi
5 1% Scheimpflug video photography #F LT 0L B # DMERIA 6.35+3.09° T, R
A 0.62+0.31 nmm&HEL, 0L BREE TIHIERA 3.18£1.66° T, {mirhY 0.290. 21
mmT&H>f-&|E LTS Y. sRIENEEOERICE LTI, Kumar 545, 8533 21 BR (35%)
[CRoh, EROAEICDONTITIOL LHFEOHEAKTES. 242 7F, EE2.9+2.6 &,

ERER0.53£0.5D &, WThELBETHY, MROFBKEE LTIEFEICRFTH =&
BELTWD " ChoDBENSEZD L, kD 0L REIICEIL TIE, BHBEREN L

YELRIENEEMDOANBRL TS EEZOND.

MEESHHEICE L TIXEFRBREN TIINT T VAN ERICEHFKEBICEESATWLS
EZDREBICRHILEEL DD, NTTAIADIHD 21E, EREBELYLEBHFYICH
51012, READRDERMTRALTMNEIENENEEND D Ff-, BEL-ARDFBIE
W, EFICE>TIIAADEENMNINSELNHS. 0L BERDRADUNLSHETIX
Vote i [E1fi#k 4 &£ T 27. 8% A REERMNYINT, BFMEL of-EREL 7 Asadi 5 IE1H
& T7-10 £ T 24% D REERNYNT, BFMEGo-EREL TS ™ Luk 513 I0L 4k
BREBEMEZZTEANDS B, 1.9%MNFEY 713 5 AOBRTHAMPICREE RSN T I0L A
FETLEE|MEL ™ MoAllister 51X 6% (5ER/82HR) TH 5 FRICRMNUINI- L]RE

LTWL3 ™.

FREBERHDORERICESBIREFEDND ERRIE (erosion) IZEALTIE, VB ZE®IR
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[CEHEERTDEVE, FHOEDIEEFET S Y T2ERLTEESELIFEOAN
FERBEZEREILIZCL, BEFETIS Y TTTOEEREEIREORESEDERL
BOTETWS. TNTHLREDRDFEVEEBED erosion ATRIEFERAID 17%IZ 6-18
HADEBTHRETHEHRESNA TS . Uthoff SIETE 1 EDRBT 624 EHIH
17. 9% DEHI TEIRD erosion NFEAELF-E|MEL TS » . Ffz, BETIE Luk 4%,

3.8% (4 BR/104 BR) 21 73 » ADEBELAMFICKROBUE DB ER S i L HE

LT3 ™.

SRR MIEE R DA HHE TIE, Kumar o (F2BEREHARM 16. 710.2 » ADREI<, 208 BR (185
) TNTT4 Y ABAEDEHEN IR (4.3%) Rohfz&BELTWD Y FET—4
[FDGEWA, BIERNEEMREDOEERICETSIEMHECNT TV ABEDEHEDRE
RlE, EHREBEREMEAFLLIEBDILTWEGEZEZAONS. EIZ, 4 Yamane b DF
RLIEBECREZUMT OFLCEEREEAE Y. TOFERBENICEIZ G L
EESENT T4 O AZEAET 2BERNBEEDS TIL=— FLETIE, E5ITHEERON

TT4 R EHET HMEREAHEOBRBENARADDEEZ NS ™

F 1= Ganekal I3, I0L $&5& 25 BR &2 /5 AEE 25 BRDIMTREAEZ LI L, £ DHFER, 20/40
LEDBEAMFoN-EIE(E I0L #55RTIL 88% T, RIENETER 84% THEENG S,
MERRE RELFICET SMEREHEFREZAEEDANEREIZDLEN OIZERELT

L\é 29) )

UEDEMG I0L #&5E £ L WX O BIRAREE DE VD TIEREAAOMAEIZE L T
itk 3 FREOPHBBERIFERFTEH SN, RHSHEICEL TFREAEEDAHH
BATWEEEZADND. FEAFRHEICEVTLRUND G CBRNEND W EAH

fFeh, FROBEANLD, EHRERENEY LRREREEHOAINEETHS.
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SEHOMERZBRIZENT, FLAOMKT, BRREICHEEEZEZROLEAEERELT
X, WIhOWHXICENTE, 0L ORBEMENRIFTH-ENEZA NS, I0LRERN
BEIEMIEFENEET, HOREEMES 0L BHREBEREMELELT, HBELLVZDH, B
RIZ 0L ZEETERVESICE TS, FHOBRKE L TREEROMRICHEEEEZEZL
N5, L EEREERTEERESAHXDO0, BEAXRS, SERORBEAZRS
C&ET, AAABIMEENDEICREEEZLONS. LD, BRNEDHERI D,

BLRHREAGRESNLT WXoReE, BLEITOVT BREALTWKFETHS.
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3 REKREMSTOEIL=7ZEADHNS—a— 3y TREA—NSFE LT 2 RINE,
SRUNE, 4 RINEDERA. 2 ROWEFRFRICKEDBENTIRET, 3 RUBRDINEZRER
[CEDBENTEARELGETRINETHS.

4 L= ZEADHT—a—FIy TEEARZALV-, £3XIE, £4RRE, 2
aATPRE, 22REMR, EFLITAAMIVNE, ET S THAIIVIREDERBA.

M5 EREURED 3 EHME (BRNEIER BHRERER SEAETEH) DR

X6 =EED3HE (BNETH BHEREH SEAETH) OB

K7 25XIRED 3 H#E (BERNETH, EHEREER SENETE) O NS : not
significant (BEE4L).

8 3 MREM 3 MR (BANETEH, ZBHBEREH “ENETEH) OE. NS : not
significant (BEE%4L).

B9 4RIRED 3 EHE (BNEER, EHREEER SENETH) O

B 10 o<HIRED 3 B (BREER, BHREEER REAETEH) O

B11 JERUNED 3 B (BREEH BHIERER SENETE) OLE.

12 RYTHAIVIRED 3 FR (BERNEEE, EHEMEER SENETE) DOLbE.
NS : not significant (BEZ7%L).
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