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Abstract

Intraocular lens (IOL) implantation was performed on 10 cynomolgus monkeys. The IOLs used
were posterior chamber lenses specially designed to fit the monkey eyes. Following the aspiration of
the lens, the monkeys received IOL implantation in one eye. Only lens aspiration was conducted on the
other eye. The eyes were enucleated at 3, 6 and 12 months after the operation. The eye tissues as well
as the IOLs themselves were then histopathologically studied. Mild aseptic uveitis was clinically
observed after the IOL implantation, although uveitis spontaneously regressed within two weeks.
Opacification of the posterior lens capsule was seen in both eyes with and without IOL. Atrophy of the
ciliary body was observed at the portions compressed by the haptics of the IOLs which were embedded
in the ciliary sulcus, whereas no damage was seen in the ciliary body of the eyes in which haptics were
in the bag of the lens. Although it was found both in eye with and without IOL implantation,
vacuolization of the corneal endothelium was noted particularly along the incision wound at the time
of the operation. Foreign body giant cells were frequently observed on the surface of the optics of the
10Ls. It was concluded that the damage to the ocular tissues after the IOL implantation was not
serious in comparison to the lens aspiration. (Acta Soc Opthalmol Japan 91 : 1000—1007,1987)

Key words: Intraocular lens, Monkey eye, Biocompatibility, Lens aspiration

BIRIER4E 113 BERSYFREAS T —3—1 HERAEEFTERZEE G FR

Reprint requests to: Hidetoshi Kawashima, M.D. Dept.of Ophthalmol., School of Med., Univ. of Tokyo
7-3-1 Hongo, Bunkyo-ku, Tokyo 113, Japan

(PEFN624: 5 A18H 5% (Accepted May 18, 1987)



RFI6211 A 10H

I # &

ATLKgtE (I0L) 35 X OF o Bl i1k, #iilicid
ZLCOEERZOE S Lich, ZoNEDRIZ, #
DERMEIHEL TR T 2 -dic, $E0LBLaa
HOBLTEA, £ LTEE, RbHLVHD IOL
AT o IOL BHEfiE, Bko ik 5FERIE S
Th, OABEFREROEEL—FHkL LT, To%
2, BHBEO—FRELTOFAMYED LR
TETVWHIZ I, SMEVCORVWEETHHID,
O LLEBLEBROERT — 2 2R 1t 2T
nicoik, EREWAE T, HB\Te F oLEE
OREHBFBH L LcboThs, Lvl, 50
B RV ERRA LD TH -7 0O, L%
WithDTh, JEEMBEMECL ABFRLALT
HBM, Fl, b OREMMFOREEE T, B
REBIIRE . THY, BERBHOBER LB« LT
8O, —OOEREFEE L LT HE 901D g a3
BAED X 5w IOL B A B o224 s T F 5
ELTRFANRBRTETWASHIZEWTY, Bl
MRz T, -~ 0 IOL #HF o4 (&t 2 HE L
foh, BE OB OBELMS 5 2T, & ik
bt & Bbi s rinkvT, ECCEGK BT i%
i) & IOL BT &2 T L, »24E0 IOL #i—F
DEERZ I Lo e, BEBRICE DX 5 kT bes]
TRITOMY, FEFNCEST L Z SRS
THhdeEL, LTFl~s X s ek omBERS
BB ZT s D THET S,

I SRk

1. EE&EhY

KREME LT, EESLHHLTDVHDH =2
A% (HEE 3%, HETH5 kg | HEERBWHLS
#) AV, ERAFEZHEY v 2 —ick\T 1
B FBRECER X e ic, ERRICHELE.

2. IOL
FlEEBREL T, YA DREKICES LA IOL ok X
SEREDLHIDIZ, MOBMTHER SR, BRCEE
METHD, AERICHERALALYALLEEFRLAE X
DA =242 EOBERY AV, KEGOER, £
RESBHEESAHAIL:, 2058, ThFhEY
8.6mm, 9.7mm &\ 5 EEE, ZhIABROBIF
BS%DKEXTH o7z, £ITC, AERIZHAVBH A
RIOL L LT, 260 KE &2 F OFho85%ITT

25—-(1001)

X5, b, optic DERE% S5mm &L, #OHE
% polymethylmethacrylate (PMMA) @ IOL #4531
WAEBL L 72, haptic (%, & £11.5mm T#H E 2 Poly-
propylene(Proline) & L, 7z L ® modified J-loop
E L7z, 8 IOL ofFfliz 4T HOYA B4 (3
H) W Tfiighhd:, I0L © @ # ik, Ethylene oxide
gas (EOG) #@EH L7, EOG 0 BHER 1L, £
AR LAIOL LR U e » o IOL % ATl
FEL, £T20ppm LI F# -7,

3. FRHE

H=2AFNEE BF—10.08~0.14mg/kg % 55
L, BT CsinEx L, Fio, TRo®IRC,
T =N B RRE L e  bFER T -7, A7l
ME E LT, MRIZ: F Y v P %2048, 1055, &
BIOF 3IESEBL, +5n e L, Fike,
FHRC AR ABS [ (LUF, %540 #, i,
W |fT otz IOL AR 21T 7 - 1o, W3 HF o izt
X, FERARAYIE L, AT 5256 fodkhi
HiF 7RG T ¢ 27 U A~ &2 v ) —IRICHiBE A GIBY
Lz, ARSI mm oFlEx AL E—3 1 72Tk
&, CAVITRON/KELMAN I/A SYSTEM
7500 (Coopervision Co. Ltd.) %\ T, Kihftkoks
BOBER WG| Ui, & OB A )E L, 10-0
#4 = v (Ethicon Co. Ltd.) i THBE&H T2 # 4 Lo,
IOL AR T, RE M TR, MERTo
AlRAIE bmm icEE LT, e 74 vEE(e —n v |
Pharmacia #t) ##FiciEARE IOL 2 #E B L
7o, IOL @ haptic (X T& %721}, inthebag o/ 5 X
SICBHE LI, £0tke —r v EREIBREL, 4L Y —
P CHERE S, AIRmEA S LA, MEBONE &
LT, 7HAFr—n0.2ml #EWFEHL, 75 <4
¥ VEE R REIERENIC -, =) v #50,0008 67
BELK, £TOFEML, F—A (KS) 2\l -1z,
4, MERFBRER UBELS

Miek 18 £ T E B WIRMCEZE L, Mk,
2, 4 BHIBE X, %75 —-n10.08~0.14mg/kg %5
EL, MBITEESccES L, W3 H A, 62
R 2»Aok, Thfh3, 4, 3Eos=r141
AV T2 —AwE ccEHBLEEATAILIZED
BASL, RERZHU L, EEFHEBHOME L L,
5. H#EEFRRE

BRI AEHICI0% 7 + L= ) v, 2. 5% 7 A8 —
ATAT e FREREEICTEEL, 20~4045#c, Bk
ZEECHEIL, IOL o ARELEEEMETC



26—(1002)

gL, BARVEEREXEUTRO—ME, <7
74 ViICEEL, 3um DY kH & LT, hematoxylin-
eosin e D ic, HAFRIBAMBC TRELL, TOft
OREO&®S, HbalE, MA SR EBRER
SR, AN RS, MR, SMREEEE, =R
vicaE L, BEYA T EARNETFHRESEERE LT
BE L, b, REEHACRD MLz IOL ok
A& 0% @ haptic &, BEEEGEXETIC, 4 ¥
9—R—mrha—5 v LT EEAETFER
S THZELL,

m # X

1. FiEsr R R VEREZEB

Find, WhMBcEELLEHEYRED T,
et L, HA0EEKE, BEOECHH, HIEHA L
HEENEE L b, FiRfELe » EENTEDTE
#Heho7t, ¥, MW FEELEL, IOL 0
MbetXhdBLDot, ZOD—FTOY LTI,
23184 out of the bag 1z IOL A L7z, Fic,
B L= L OERDEN > ToDT, KbfEoBEE
Bl RELFICESCES T A EMNTEL IOL
BRI, BB E S 2 BRoRIIC, MBTEER
BHRAEICESWT, 2MchEE0 7« 7 RS
EaErHniz, Ll ZollEgsd, AL 1 ERH
D%, BoEErEI T caRcERELL, —fo
FEATIIIIEEREEY®B L, —hH, B |MoARET
o T fbiRICiE, WEEE G 2 BEEEICHRETS
BRI BRI LGED bhiho T,

2. ER#EME O RIBMHMBFEREL

BERH L, BEHcBERaEEL T, FEEYS
FeIOL oRBAICksITA2RBEBEEL LA, F
7, inthe bag It Atz & B o TWIEMTH, out
of the bag I A » T e b DAL EFERD Hhfe,

DESEEIZE T HEL

a) IOL @ haptic #° in the bag \Z[EE 2T\ 725
& EEFEMENBZCE LT, TEPEREELZRED
% Ll4k, haptic (2 X 4L T in the bag icl & » T
b, BRI KERELERD L7 (1), IOL
O haptic #% in the bag TH H &, W 3 7 Aick v
THEiC, RIEHMROBELEEALRDT, BEE
oTbLL T T, BilfioikEfrLicav br—
VB EDEYTD T, FOBAEEER
WY, fi#124 By, I0L @ haptic #%, inthe
bag iz h W IZEE S THs b, pars plicata ICZ AL

AiE=E 91% 115

1 #itk6» BoBEEA» SR IOL RUEHE
DEEFEHEFTE, X20 | BEOILBERERE % YD
L, BT AREBRELEAELERD LRIV,

B4 B i -7 (® 2a), BABHEMICIL, MiEl12
# Az #s\v~T %, pigment epithelium & non-pigment
epithelium iz, REZFEDbhich -7z (B 2b),
b) IOL @ haptic #* out of the bag D#& © ffi# 3
A Rickuwt, —HcKERROBEYRD S &
Ho, WHE6»ATE, BREFEGEHC 25
A2 L (R 3a), IFRCE-TE, EHicEE
EHLTWAEZATE FAEE L ERED 2 ED,
FhlbhRPdhhi-AHETE, ABEOPLIEALL
R BED I, TN, BERERZIHS
%% BEFIC T T4 % £, non-pigment epitlium 73
KL, pigmetent epithelium 2 i F#Zcm L T
b, BErYELTWAEEbLRA(EI), 20X
B | i 22 AT Lok = v b r — i & D

2a flifEl2» BoBHkAoXFEMEHEET R,
hematoxylin-eosin ¥ 5. x33 : A U <, IOL ®
haptic /% in the bag TH 5. EREOE(LITiZ L
AE TN,



FEFI625F11A10H

S pmig o B
F2b #i#l12) BoEHEOE B E FEREE
B, x2,600 . IF % o pigment epithelium & O
non-pigment epithelium #38# %,

K3 ME3I» HoEREoXFEEETH,
hematoxylin-eosin ¥ 2 X33 ! IOL @ haptic (& [d
U < out of the bag TH %, EbEFE~DREITL
Tous By, A~ OEHEE -,

E3b &3 » AoEREOERTE FHMSEE
H, X2,600 : non-pigment epithelium # &4, #

B EEH L7 pigment epithelium @ &% 3% 5,
haptic DFEHIC L 2FEMmHRLEL BN 5,

AT L&A 2 HE AT L 2o A BROF B S0 s - )1 B

27—(003)

4 #i#&12 A @ haptic BE#ESEO L FEHEE
¥, hematoxylin-eosin $uf& X 132 © K b ik - o1
FiE, EWTHB, haptic BEERBEIRTLS,

S 3 i :
E5 ffihl2» A ® haptic AEOH BT E 7K
FHE, 10,000 : BREMER OCXEREDE LB
5,

WiE 3, 67 ATERYBDILSOD, Thlilgox
DD K ERE(MIZFED bR -7,

2) IOL @ haptic FIF® 284k,

In the bag I=[& 5 & A7z haptic © BT, K4k
LR oRMEIES R, Fi, B, haptic DED
D A B ey IOL @ dr 5 [~ R o0 558 & 3%
ZOTWT o T2 (X 4 ), haptic ©FH O Mg % %
WEIHICTLS &, —~HICBEEHES L OCREREY
Ha@Rd(R5), HAEFMREScEl L Aok ik bk
fifa L Bbh s Mla%2 @b, i, haptic ®FEIC
%, MEoMELTWEWESR S, Foibhic
MRERESFIE L T b, MR o8 & i@k
CIEEL T @& rBEBEIAEE), ki, K&k
LRt ORI, BE|ROL AT L2 bR —



28—(1004)

B, X200 : haptic DEE MBI, MEGFEE
%+, debris 23 LT\ %, £HAlA haptic fil,

MBIZEWTHR DR,

IOL @ haptic #%, out of the bag D#EE D\ T,
T 1) kW TR~i<, haptic NE#EHEL T
VB EREICIERENIED LN, T, TOTMH
floFEREORE HMEERAICEE 2T (B
3b).

3) Aol

PR MEHE o A M R E A S
b, MREREAERT IR T, oML
oy, 12y B b icE&ELc(& Ta), —
FeREhFTOR LTI, PEOMEITIZEA LR
Blshotc, ZOREEER, IOLBEEZZ W
wa v b r—ADRTHEBRICED, TOEIEFEA
Elehotz, #8125 B oM g oo BAIH D
FRAEWHERELATLL E, AENEREEYBIL
TEH(® ), xhisolroRE T, EF¥LH
ERT, 72 +BEEEREDE,

4) ZofhoEl

WRiGIES X BRI, RESCERSEOELETAD
feotz, i, SR, EFECRMOBAEDE
{bxRb kot

3. BHEL 72 IOL

1) IOL @ optic

IOL ok EEERICTHELTLS L, AYE
Mifa: Bbh bk ERiBROERD, HE<BHEIR
fo. Zhbofifgi, IOL EEoEABEMITICRs VT
L@Bb bR, fith3» ALUBEOE LA E DRDH LR
Tehotc (K8)

2) IOL @ haptic

HR&EE 91% 115

E7a fi125 B oMo HHIMAMS Lo RRE
Ak Ll EOXEHMEE S HE, hematoxylin-
eosin J& X 66

E7b #1240 B omECHTEAIfEONED
ERNETENEEE, X2,600 : EREHEL L
TwhHEMRAEDLRS,

I0L @ haptic %, #BEHE G icEEERICT
B2 T &4 A L, inthe bag IZEE & LT\ 7 haptic
1k, EHCEPORMEOHENXADDHOLT, 1
FERLIBICK VT, Blidd s - (K 9a),
FhizkE~T, out of the bag iCEIEI LT
haptic iz1, FEEICIEFICHELRER DM EH LR



FHFI624E11 H10H

B8 3P0 optic EHOEERE FHEMET
H, X511 EYEML BEbh sl £ EIED
bbb,

&, haptic D EEOFEIBE Ui » 7283, dHWE
b EicLTuwaaliEELD D, BHETFEHELL
haptic (%, Hiecmd A D cuticle ® L 5 fe &

7t Turic (E9b).
IV * i3

AT daiE BN Y, BAEICHT 5 FifiEEoE
Bh Rl B{fitbhaXdchkh, +0F
B L s thic o T, BREREY ¥ 2o (R TR AR
HOMELLHALN D, Lal, LoRBEERED
B D% Ly v o4 e Fu e KR BRMES I &
HEEEANZEA LT, Fiov + OFREHB R
R TH TS, BRI T, o0

BB EIEE N0 2 - wAENT b b TR L
5 | & IOL ff Al % b
fTL, ik 14 E TORRIRERSFIBRN 2T
It o7z,

b, FROFEREROL 74 70 v OH
Bixfe<, ~ ) vHERALARSTL 71 7Y VIth
Banso i, FIMITETH-7, Lo, fi
Wizt CEERENIZ, IOL 24 A X hic A BRIZIE,
SONCHEHE G 2 BRIOMIC, $SED 7 4 7

L\:.lﬁbzl_g,ak;ua:-?rrl\ Vo

ALK S BT % fafT L 7oV ER O SR B ML 2RO - 1| Bl

29—(1005)

50§
9a itk 3 #» A® haptic DEEME FHEUEE
H, X310 : haptihc (%, in the bag TH -~7z. FH
Z@®E BT, HF D biodegradation T\
L,

Xob fii# 3 H ADhaptico EEE THEMET

B, X170 : haptic (X, out of the bag TH -7, &
I, S e iAo 3 2 8%, haptic DEEE
) ﬁﬁ&ﬁ’_?}g L 77 » 7278, AL biodegradation
BTV HARER LS B,

vERESITERO BB YRS, MELE, HiohE
&Eﬁ'u,&ﬁmblem&uH%:%ﬁLm

5 |9 D 2% §7 75 - T [RERIC MO ERE 42
{EEBDlehsfe &L b, C.d)ﬂﬂ“%/f': , IOL LY
BRERINTWBZ LR, BATHS, & H-::F-sb"fi;
HUOHET, LoEHcEWTL@RDLILESHIE
THHD, YAEBCTE, TOHEI EDHTEL,
BICIAETHEONE I EVHRIBERRELTY
HERBELRS,

SEORBHABENRNICE VT, FFE -T2
r T o L*"!“’f"lﬂ)ﬂ'/ifﬂ]::;‘u T4 IOL M IEEIC
CERARLR T W W3 Z ETHB, 2RI,
IOL #®##iffic X 3 ﬁ@ﬁk%ﬂﬁ F{bA%, ECCE @ 4o



30—(1006)

BELELTREAEENTVEVHERNT -2 %
TLTWBEFE2%, Bib, AR, W@ [RiEEs &
U AREIC BTk, IOL B iR Eh o 2k i@
BHige, ME—o IOL B BReH o &k, I0L o
haptic #° out of the bag T#H -~ o5&, EHfEo i
CEREN YRS L ThoTe, B, TGO
T4 T2 non-pigment epithelium O %k % 78, =
Hiokuwti, nERO—SERCERD, IV, £
O JR B O /MBI 38\~ TR0 P RE o KM ) A 7R
fo. Irvine (3, FEHEMPEEECI 2BETIHS
B, R REE S T, £OREEBENE LY
B L, ABEGIcd T B0 T L v o mnb,
in the bag D EEM: A R-~<TV %Y, 7272, out of the
bag ®#& T3, haptic ©EREE O HE 2T FE
< DTk, 24 BT haptic B E DA%
5 iicth, Th EoRBIRILKESE-T
W5, x 0EZic s\ T %, haptic A3 out of the bag
DHFE L, FETIXAZD cuticle © X 5 1wl
BHEE O fHEY RS bt £, ZoOHSICEY
EMRZEBEL TV 2HRERS I, 20 TF0O
haptic BEL M OGR4 - TWBAEELDH D, Zh
PDlogERREZGLEFI CELSE, LHLvThic
4 L, haptic 7°in the bag THAHHE VN L H RV &
X, B oBmENRD LI, SEOERERLELL
—HLTWBL0TH S,

in the bag I @& & 117z haptic ® FIFEEMC X, #
P L Fok Sk EEAES bR, ZoKGELED
B2, b rRBAAECRELE LT, Rl
ZOMRIZ LB DB, i, BHEFRREOMR
LERSTo, TR, AL ik bR T, R
FHfb Lz o & b, o B BE R
BoWE RS, i, haptic KEEEL T, Ml
E ORI ICHIIRE > B0, FROX I CELk-T
WS OBRBBEh,

IOL #H#+0booZE e LTI, ¥4, haptic 2°
$51Z out of the bag T - 7-Kf® haptic DL H
Fohs, nylonnmkg®EE 53501 LT,
proline i%, AR RT55MEZ o, Ll,
SR OFES, BREEORVHEBICEE Shic#
&, BIhEEY R TZ LA TWAEY, T
72, out of the bag IZ[E5E & f17z haptic 23, ZHiC X
D OB NRERI ZEATRBEhTE DY, Thll
FoEBERYE D X RERIC 5 TS ATHEM: S
»%. optic Bl L T, #iCREBMIC X 2B R

HIR=EE 91% 115

Highotc,

IOL @ optic ®FFEizi, BHEMI: Bbh %
Mo E b= LR, Wolter (X, —hboEMlE
i, TRTC=ze 77y —IhbAERLTED, Zhb
RIEVEROIETEE, IOL 2k A S HHEOFEIHE
B LT3 ERXT WA Sievers iz, chbE
MR, AESFMIRR, MMRER, RO, L8R4
REMETH B T35, X bHIZ Sievers
i, TORESEAHESIOL 28T BRTH-
T, 2hb—EHoZETIEFR: IOL Bz < Bs
LW EdBRNTWwDE, ZhboZ &id, IOL 5
WTHAELR LRI ELHLDTHD, SHELE
BRVGEBMEBROMRLLE TS D LF L5,

ez scic b, AFRICHEE, #HEETE o=
BE-EBCEHBLET. ¥, v 2A-Ho IOL offilic
Whetivic HOYA A &t MEZIEB K & BHEF
iz, ¥, BEEAOFRCH N2 Wic BHEERKIC
RSBl ¥+,

X B

1) Stark WJ, Worthen DM, Hollady JT, et al:
The FDA report on intraocular lenses. Ophthal-
mology 90 : 311—317, 1983.

2) Fagadau WR, Maumenee AE, Stark WJ, et
al: Posterior chamber intraocular lenses at
the Wilmer Institute—A comperative analysis
of complications and visual results. Br J Ophth-
almol 68: 13—18, 1984.

3) Apple DJ, Mamalis N, Loftfield K, et al:
Complications of intraocular lenses. A histori-
cal and histopathological review. Surv Ophthal-
mol 29: 1—54, 1984.

4) kHE #H, LHFHEAE, tAEMD . gGREFN— T
DI E T, HEE 89:1—38, 1985,

5 RBH=M . [BRALV v A—EHESSTFOIBENE,
HEE 90: 25—42, 1986.

6) EAEE, BERE— MBEER | AT K&EORA
EEEF BT 2 ERIMZR. BE 8: 272
—279, 1982.

7) EBRBIE), ZEEE, FHETEM  EELY v A0 —

7 OE B0\ T OERRA), SEBEL, EIR
37:19—23, 1983.

8) FHRM*x, FHREF & ALKMKE (Iridocapsular
lens)#HAF BRIz 3 13 5 REME s> T, H
AR 85:17—21, 1981,

9) Irvine AR: Extracapsular cataract extrac-
tion and pseudophakos implantation in pri-
mates : A clinico-pathologic study. Ophthalmic
Surg 12: 27—38, 1981.

10) Crawford JR: A histopathological study of



iEFN62411 H10H

11

e

12)

13)

14)

the position of the shearing intraocular lens in
the posterior chamber. Am J Ophthalmel 91:
458—461, 1981.

McDonnel PJ, Green WR, Maumenee AE, et
al: Pathology of intraocular lenses in 33 eves
examined postmortem. Ophthalmology 90 : 386
—403, 1983.

Champion R, MecDonnel PJ, Green R:
Intraocular lenses. Histopathologic characteris-
tics of a large series of autopsy eyes. Surv
Ophthalmol 30 : 1—32, 1985.

Drews RC: Quality control, and changing
indications for lens implantation. Ophthalmol-
ogy 90: 301—310, 1983.

N &FHE, PEiE— @M | RA LY v o

AT SRR & f61T L 7o v A R o B M sst « B

15)

16)

18)

31—(1007)

FRAE, B4 37:920—927, 1986.

Ohara K: Biomicroscopy of surface deposits
resembling foreign-body giant cells on implant-
ed intraocular lenses. Am ] Ophthalmol 99 : 304
—311, 1985.

Wolter JR: Fusion of macrophages on lens
implants resulting in the formation of giant
cells. Graefes Arch Clin Exp Ophthalmol 22: 1
—7, 1983.

Wolter JR: Cytopathology of intraocular
lens implantation. Ophthalmology 92 : 135—142,
1985.

Sievers H, Domarus D: Foreign-body reac-
tion against intraocular lenses. Am ] Ophthal-
mol 97 : 743—751, 1984.




