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Intra-Dcular Lens

I believe it was during ny Tiret few yesrs as a member in
tnle clid T13% L Tresentea ° w2 per "I'ie His.ory of Cataract

Expra:tign.n If you recell, it was accepted with mixed em-tiom.
Wﬁﬂz@w%4%¢ma%%l -
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Tinkerigs with the eyebal%téometimes can provoke untoward symptoms,
I sincerely hope that none of you <=e bothered by my ta2lk tonight,
Times have changed and so hatﬁmany aépects of ophthalmology, including

-~

bhe business of removing the cataract and EFEatiggjthe aphakic eye.

I . < . N
Aphakia means without the lens’ 0”4*4&9“Q§A D Qescigned

To Help you further in ynderstending the problem of cataract
I've drewn these simple diagrams of the anatomy »f the eye.
Removal of the ca2taroct was doﬁgiin the d=ys before Christ but ol
it wae done in a most cérude manner. Often behind & hidden maneuve;ﬁL;d/
a sharp knife needle was used to engege the catagact-us lens. Then
emplyying a quick downward movement, the lens was comrletley dislocated
into the vitreous and the knife needle withdeawn. The cataract was
left in the vitreous and the eye usually ended with & variety of

g Looo L s B pyvren

commlicatiosns including hemorrhage and infection., This @& cnolled
"couching! preewedwre was used for centuries. Itinerate orhthalmic
surgeons used the method into the 1800's.

However as ere anatomy becamé more thoroughly ynderstood and
as better technicues including ascepsis developed, the idea of taking
the entire lens out was conceived and about 1Y53 Jatques.DavietXceeéenkliy
to.the Boyél Academy of Surgery of Paris & most important paper in
which hemqeported 115 planned catarasct exbtrrsctions with 100 successes.
Daviel tused the extracarsulair,method whereby the back capsule of
the lens was left in the eye and most of the lens material wzs washed
from the eye. Between that time and the prestnt, the changes have
been remarkable: Ascevresis ie=s—mmEst; a clean sharp two=sgtep incision

at leagt 160 degrees in extent; a trypsin derivatﬁéé’enzyme to lyse

the minute zonular ligmente thet keep the lene in place; a -35 degree
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freeging probe to get a firm attachment té the lens; nylon sutures
\<§D of # maller guege thah human haif; and finally the use of the opera ting
microscope, These improvemerts in technigue have resulted in good
visual results in over 98% of cataract operations.
At the precent time cataracts are the lerding cause of blindness
and more than 400,000 personéd in the United States alone, gt of

1)

them elderly, undergo surgery for removal of *'f‘”fu“.~

each year.

Rehabilitation of the patient is not completed by just getting
& perfedt arhakic eye. As you know, with the lens rem-ved the eye
has lost about 45% ~f its focusing power and somehow if the eye isg
going to have useful vision, this lost abllity has to be restored.
Rem=vel of thie portisn of 2 highly specialized 2rgen is but hald-
way to the cure. Vision can be restored by fitting the proper
Cg) lens in front of the eye in a spectacle frame and this has been the
accerted way for about the past century. However during the last
20 years, &he contact lens was pefected and it was then a pplied to
the cataract rroblem. It has been very successful but is not the
reffect answer. Obviously, the ideal solutiom would be to replace
the diseased lens. From this poins of view, the history of int@aocular
implants 1s hasicelly the history of cataract, cataract surgery and
the correction of the visual defect of arhakia. You will be surrrised to
;- ,wu&earn that that well-known 18th centwry charrcteq Casanova was in fact tie
4 Frews w1 76) Pecy
plon first person to record the sugrestio “thet an artificial magnifyfre lénxs
might be inserted i~to the eye, so that ratients coul%gbe mad?/ﬁzufjf'
clenrly once more after removal of thelr catarscte!ll  a fromlind me.
Although he waé better known for hie selfless desire o please
as many ladies as possible during his markedly hetersexzual C°rr1er,

el g bo o
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%he originally intended to be a rhyiician, he ewent:

the Faw. He lived during the reriod when Jaegues Daviel revolutionized
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eye surgery by the introduction of planned cataract extraction, as
wae mentioned earlier in this paper. The idea was arrarently not
followwed ur for there is no record of further thinking along this
approach until 1940 when a glass pseudophakos was suggested as a
rerlacement for the natural lens. Then in the late 1940s, interest

reawakered in England,

Swlepbg
@§> Dr, Harold Ridley of Moorfields and S5t. Thomacs"s Hospital in London

replaced a m2ture catar-ct with an art’fical lenticulus (plastic. not
glass or crysta1l) afteg:gktracnpsular extraction. The results were
published in 1951, His lenticulur was insertel behind the iris znd in &
front of the rosterior lens capsule, g0 a8 to occury the rosition

of the anatomiczal crysﬁalline lens. Itlggﬁétest ﬁégg this lens ﬁgﬁ*
introduced at the Sémevtime:thabjthe cetaract extraction was perfor'medf
and its use was limited to thonse cases where the posteriocr capsule

was left iptaot [i?y Iq64 Ridley had given ur ueing his origindl

rosterior chamber lens for 2 main reasoné: (1) the high incidence
of late diﬁlocations (13%) and 2) failures from glaucoma etc (100)

dk e SBQ
In our conntry the annual academy meetin of ohprhthalmology, it had
been decided that insufficient time had elansed since the firet
implantations to draw relisble co:clusions as to the efficacy of tre
procedure. It wa s strongly pecommended that lens implantations in &&=
humane be suspended for 5 yezrs so that follow-up data migdt be collecte
and reliable cojyclusions be drawn.

Ridley's work créated much interest 2nd many surgeons tried to Gega

durlicate his resulsts, but very few of them enjoyed the degree of succe

Q-
that Ridley hed achlevggﬁw Placing on implant in front of rather than
& Rl Kot ot
behind the irié/ofxe ed cert2ain theoretical advanteges:
.
(1) The implant, i€ it were of tie correct length, would be much
more securely placed and less ééé%%é’%o dislocate then would a posterior
chamber lens.

(2) If used to correct aphakia, the implant could be inserted afte:
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¥res, Eventually more than 80% of
these lenses had to be remved, some 20% causing sight-deétroying com~

@ plications. Dr. Hhoyce of England with a sphisticabed anterior chamber
lene avoided corneal tough and did not heve a siggle casge of corneal
deteriation in 225 eyes followed for up to 6 Fears. %th r 1anes4bl7#ev
fell into disfavor end were abandoned in the mid 195¢'s. Ophtha lmologe
in the united States such as R. Troutman of NManhatten Eye and Ear
implanted lenses of the Strampelli type and geve uv all implantati-ns
by 1960 due B Conlecilini ok pree Mo qpesdifreq et :

Binkhorstvihvliolland 7 now were getting sometrhere)b\/mued b=

@ work on the iris-surrorted lews, Epstein ucsed an iris supported

-

collar stud leng ag early as 1953 but did not repeat it until 1659,

©

Later he developsed the Maltese cross lens which was m~dified by Galin
and Jaffe and used in the U.S. under the neme of the Copeland or iris
pla;ne lens. Nere 2 Losrca 6re ardisie, B o ro &y 3 Loave,
O gl Onglees By e ol vt dehind b, P 1957, Bk kot~
Aellopd Thn 4 - lip Lo, | wuekﬂw%uw%/m& Leen
An pper arer 195 g,  FRe e fo 4W ewf&e% J—(Tzeuwofz&ﬁdw
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(b) Iris fixation lenses (Binkhost E&é&ey and Federov) possess a
haptic porti n that is supported prirarily by the irie diesgragm.
The optical prrt mey lie in the ante ior chamber, in the pupillary o
Or 1a vae poad terior chnamver. (c)Iridocarnsular fixati n lenses (Ridley
Binkhost Federov) achieve suprort from the irie diephra:m eré the poster
lor lens capsule., The opticsl part may lie in the anterior chamber or
in the posterior chamber. (d) Capsular Fixation lenses (Federov) rely
entirely on the lens cepsule Sor support.

From thig arrey of aveilebte lenses, six are being implanted, on a
relatively bro=ad scale in the U.S. at the precent time. Thbse are
fhe Binkhoest iris clip lens, the Federov type 1 lens, the Federov type
2 lens, the Binkno¥st iridocepsular lens, the Epctein-Copeland iris
rlenge lens, and the Worst medallion lens., There is too much detail

a0 aueg ittty over S 7
of ore lenx over 2nother. Muci—z = —oe—or—ih :*

—— va- —u--—-—« -V-A-—-L:v ~
@’ﬁ&zm%yuQW£ . . .
nreference sf-$re surzeon. I will attempt to describe the on example

involved in describing these lens 2nd in leCUSSl“~ t2 adve t&aﬁwﬂ%&¢f

of an iris fixation lens that is cslled the Worst Medallion lens.

Worst first ir~8r-duced this with iris fixation in 1969. It has been
modified by him in a variety of ingenious weye and is currently used
with a stitsch trough the iris or with a rlatina-iridium clip model.

It hoe 2 ™iconvex 5@53239 rortion of polrmebhylmethacrylate, and 2 thin

peripherel extension of the mame meterial thet is designed for rlacement
anterior to the iris. The 1at£er conteine two holes for the iris stitch
and, in the clip models, an antenna-like wire projection. From the
posterior lens gurface 2 supramid wire loope externd directly rosteriorly
and then in a2 postero-lateral direstion. The oerall posterior dismeter
ig about 8.0 mm ani?%ens is deeiened Tor usge in conjunction with intra-

apsula r or extrescapsuler CD taract extractions. lalored

%%%;ﬂ,,w - ,HW%;«%@/MM ety e Ll
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There w£ds in gz;eﬁgl vatient % sfactlon exen in the cases

where central visual acuity sk hot ideal. Bt 3n large series of
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the cataract extraction had been rerformed and after the eye had recover
from the operationl This would reduce the surgical %==a inflicted on
the eye‘%g%’WOuld also rermit an evaluation of the amount of correction
that the implanted lens would recuire to give the best vision. With
the posterior chamber lens (which had a standard optical power), if the
eye were highf?uﬁ§ggfé OP’ZEEZﬁgﬁtPOpiC before the operdtion, this world
not usually be known to the surgeon, and the patient might still reguire
a substantial myopic or hyrermetropic spectacle correction before optima
visual acuity could be achieved.-

(3) The introduction and removal or rerlacement of an =2nte ior
chamber impla nt should be technically easier to pcrform and éocompanied
by less traumz to the delicate intraocular structures, than is possible
with either the poste ilor chamber lens or ipis-supported implants.

Disadvantaces of the enterior chamber implant are, firstly
deterioration of the back—si@e (endothelial) of the cornea because
of contect with the @mp1a£§?azgd secondly the abnormal changes induced
by the ends of tte implant in the angle between the cornea and iris as
well as those of the iris itsdelf.

A number of Europe2n surgeons were working simultaneously on the
poseibillity of an anterior chémberimplant. Of these, Strampeli of Rome
wag prohably the first to succeed, Many modificatione of this lens

o e 2 ‘ f aeed
were desimpned and used. Barraguer in Barcelona teslk=usy these one-piede

J x

E=a= g g

fixed-length ecrylic implants and emn inserted a large
number of Strempelll type imrlante. He even treated Earge numbersg o»f
binocular myopes (without removing the crystalline lens) by insekbing
implants with a concave correction mou}ded on the central optical pafrt
of the anterior chambes implant, MNeither Strampelli nor Barrzquer, nor
indeed 2ny Continental or American surgeon used implants sther-that

methyl-methecrylate. By 1961 however afier sevem years of exgeqiegsébﬁw
s {

ek
Dr. Barraguer permanently discontinued thebmplantation of thesgilenges

because of the incressingly high incidence of comrlications stz

e .
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é patients, visual 2cuity has been reported as 20/30--73%; 20/40--85%
and stere-psis--764. These may not avrear to be very ideal but it
moet be remerbered that this vision ies with a low correctiomg in a
normal spectacle framé and with an essentcilly normel visual field
none of which arpe true after the conventional catarect removalﬂ/C*ﬂ%%iﬁw
‘ As with all procedures in medicine that begin to approach the ideal,
the incidence of comrlicetiones increases. Such things es rost-operative
peresisteat corneal swelling and eventual cornesl deterioration,
rost-operative hemorrhage, persisteert post-operative inflammation
ingide the eye, deterioration of the central retina are 211 in higher
percentaze then Tollowing the norm2l cataract extraction. 1In the
future, there will beﬁfﬁ%@@iemmnzs in the implent an%f%;chnique to
lower thte possibility of these comrlicatione. The most recent trand
is teo combine the extracapsular cestarzct extraction with %és lens
Mﬁuiuﬂe&mﬁjké$ﬁ&ﬁml&%auwuiﬁﬂklba/41MLQV?%#@?WCYZC5%@6#1
<££> implantation. Further it ie belkeved that the lens sghogld not be
used in patiente under 67 years of age, nor should it be used in the
cecond eye of a patient until after the lens has been precsent and well
g
e

least 1 yer in patierts over 80 years of age. Then of course toete

tolerated in the first eye for 5 years in6h

§ are many medicel eenbtzaindicotions,

O 7 A P B ARV

r&—prorlepe thet hag oxicon Jg whe+hog1the lens ig a

drug or a device? Each has laws governing its use and menufecture,.
Althougzh the lens material has.nqt had the usual laborztory and animal
test;ngﬁﬁgé&g#géﬁ isvSubjectgé?;t has been used in thousands of ceses
during the 1lost 10-15 years. 1In California furhhter manufacturing

of the lenses has been diecontinued until state regulations have

been met. izﬂlijLit;%f /WiﬁiAa%/Zﬁj&efﬁhf (

o ] R )

)%”“77;&”“V’¢“%%”M’4d&ui Lheck T Jémymﬂ&”ﬂyfézf'2¢Zie7j:;@:ig&M@ﬁfﬁ
W,%&Jﬂ@nﬁk&wv on The % j: /ZZKM MMM =

| ﬁw e & "““‘Lﬁ;‘;& ke ool Pedallor g Lene e 13& Wy&mwmff

L  Bgees Lty gt il el sk aaondbice e




ot

Y AR S

-

{

media press

New Lens for Cataracts

Cataracts are the leading cause of
blindness, and more than 400,000 per-
sons in the U.S.—most of them elderly—
undergo surgery for removal of diseased
lenses in their eyes each year. Following
the operations, such patients usually
must wear extra-thick glasses or contact
lenses. Buta growing number of ophthal-
mologists are beginning to replace cata-
ract-clouded lenses with permanently
implanted plastic substitutes—and with
impressive results.

The normal lens of the eye consists of
crystal-clear gelatinous protein encased
in a capsule and lying behind the circu-
lar, colored. iris. Because it is naturally

pliable, the lens can automatically
lengthen or shorten in order to focus at
varying distances. Cataracts develop

when the lens protein undergoes
changes in molecular structure that
cause it to lose its pristine transparency
and gradually become opague. The proc-
ess can be caused by exposure to radi-
ation or certain toxic chemicals. But
usually cataracts occur, like the graying
of the hair, as a natural part of the aging
process.

Distortion: While cataracts almost al-
ways affect both eyes, they may develop
at quite different rates and only the lens
in the most advanced state of disease is
removed at the initial operation. Al-
though such surgery is simple and safe,
the aftermath can be troublesome. The
thick spectacles wormn by cataract pa-
tients magnify images by 25 per cent
and seriously impair peripheral vision.
When a patient still has one normal eye,
the distortion produced by the spectacle
lens makes useful binocular vision im-
possible. A contact lens produces far
less distortion and permits adequate
peripheral vision, but many patients,
particularly the aged, find them a nui-
sance to care for and uncomfortable as
well. The artificial plastic implant, how-
ever, provides vision of a quality that
nearly matches the natural lens and is
just as unobtrusive.

MEDICINE

During the past 25 years, plastic lens
substitutes have undergone gradual de-
velopment and refinement, chiefly in
Europe. The ones most often used by
U.S. eye surgeons are models designed
by Drs. C.D. Binkhorst and Jan Worst,
both of Holland, or Dr. Svyatoslav Fyo-
dorov of the U.S.S.R.

Early versions of the artificial lens
were implanted behind the iris and
made to rest on the membrane between
the posterior chamber and the vitreous
humor that fills the eyeball. These lenses
often produced inflammation from rub-
bing against the tissues behind the iris
and sometimes became dislocated, fall-
ing back into the vitreous humor. The
newer versions, however, clip on in front
of the iris and don’t present the problems
the earlier lenses did. The Binkhorst
lens, for example, is equipped with two
thin loops. The lens is placed in front of
the iris while the loops are inserted
through the pupil and bent into place
behind it.

The new implants occasionally be-

come dislocated, especially if the iris
becomes too widely dilated, permitting
the loops to slip back through the pupil,
but the problem is easily corrected.
Since the lens cannot change shape for
focusing as a normal lens can, it is
designed either for distance or close-up
vision. The patient wears the appropri-
ate conventional glasses to compensate.

Since the long-termi effects of the lens
implants have not yet been thoroughly
investigated, most surgeons restrict their
use to elderly patients and almost never
put implants in both eyes. Even so,
researchers estimate that 10,000 to
15,000 implant procedures will be done
in the U.S. this year. And some ophthal-
mologists are beginning to use implants
in children who have developed cata-
racts in one eye due to injury. After
further trial and development, many eye
specialists think the lens implants will
become even more widely used to re-
store near-normal sight.

—MATT CLARK with DEWEY GRAM in Chicago

NATURAL
LENS

VITREOUS

™

ARTIFICIAL-LENS
IMPLANT

J

Ib Ohlsson

Sight-saving surgery: Natural lens (left) is removed and replaced by plastic one

Copyright 1975 by Newsweek Incorporated. Reprinted by permission.
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Intraocular lens implants:

Intraocular lens implants, now
done by only a handful of U.S. oph-
thalmologists, are likely to show a
sharp upsurge in the very near fu-
ture. In the past six months, 60 oph-
thalmologists have been trained in
the technique by Dr. Henry Hirsch-
man’s group in Long Beach, Calif,,
and about 100 in all are now pre-

.pared to do the operation. Indeed,

in a recent presentation, Dr. Hirsch-
man recommended- that any cata-
ract patient in good health be con-
sidered for an implant before 2 con-
ventional cataract removal is laid on.

But other authorities feel that nei-
ther the technique nor the current
generation of plastic lenses has been
fully evaluated and that only people
with senile cataracts should be con-
sidered for implants. “We feel this is
still not proved,” says New York’s Dr.
Richard C. Troutman, chairman of
the American Academy of Ophthal-
mology’s cataract committee. “We
think a patient still has a better
chance of seeing the rest of his life af-
ter a normal cataract operation. What
he does by accepting a lens implant is
take a calculated risk that he's not
going to live long enough to develop
late complications.” '

The Hirschman group has seen
comparatively few complications thus
far in some 700 implantations since

1968. Reporting at this year's AMA .

meeting in Chicago, he said that of
the first 400 patients he has followed,
85% have 20/40 vision or better and
virtually none of the visual problems
associated with conventional cataract
extractions. These, he noted, include
dependence on eyeglasses that mag-
nify objects 30% to 35%, produce spa-
tial disorientation, and reduce the
useful visual field by about two

thirds. Contact lenses are better in
that they magnify less than 109 and
the wearer’s visual field remains nor-
mal. However, Dr. Hirschman added,
only about half the patients are able
to wear contact lenses, and many of
those who try are forced to give them
up.

Reviewing results with patients
who had a conventional cataract
operation in one eye and a lens im-
plant in the other, he reported that
their overall vision was as good as it
had been before the cataracts devel-
oped and that their visual acuity and
spatial sense were better in the eye
with the implant. He likened the lens
implant procedure to rehabilitating a
bedridden patient who would be able
to walk on crutches with standard re-
habilitation methods but could run
with a more innovative one.

The first intraocular lens implant
was done in England by London sur-
geon Harold Ridley, who inserted a
lens made of methyl methacrylate
into the eye of a patient at St. Thomas
Hospital in 1949. It was the same ma-
terial used for the cockpit canopies of
Spitfires-Dr. Ridley had seen bits of
the material lying inert in the eyes of
fighter pilots who had had them since
the Battle of Britain nine years ear-
lier. -

Those early lenses were abandoned
when complications developed in
more than 25% of the cases. A second
generation, the Strampelli one-piece
angle-supported anterior-chamber
lens, came into use in 1952-"a primi-
tive and crude device by today’s stan-
dards,” Dr. Hirschman said. The
present third-generation lenses, sup-
ported by the iris, began with one de-
signed by Dr. Edward Epstein of Jo-
hannesburg, South Africa. Several
modifications of this lens have been

used by Dr. Norman Jaffe of Miami,
who has implanted some 400 lenses
since 1968.

The lens used by Dr. Hirschman
and others is an iris-supported lens
developed by Dr. C. D. Binkhorst of
Terneuzen, the Netherlands. Measur-
ing 5 mm in diameter and 0.5 mm in
thickness, the lens has been attached
almost as many ways as there are
ophthalmologists doing the opera-
tion. Dr. Binkhorst sutured his four-
loop iris-clip lens (pairs of loops grip-
ping the iris) through the iridectomy,
so that when dilated, the lens did not
ride up and tended to remain stable
and centered. More recently he has
favored a two-loop iridocapsular lens.
Other versions in use include the Fed-
erov lens, modified by Dr. Jan Worst,
another Dutch ophthalmologist who
studied with Dr. Binkhorst, and the
medallion lens, designed by Dr.
Worst.

Dr. Hirschman feels that reluc-
tance among ophthalmologists to ac-
cept implant proponents’ recent
claims of good results with modified
lens designs is due to an inherently
parochial attitude. But Dr. Troutman,
who was a discussant of Dr. Hirsch-
man’'s AMA paper, said, “I'm seri-
ously concerned about the widespread
introduction and use of the intraocu-
lar lenses, particularly when they're
used almost routinely in young pa-
tients and bilaterally, as by Dr.
Hirschman. Even in Holland, where
the procedure has been well accepted
by patients and ophthalmologists,
fewer than 10% of the cataract pa-
tients have implants.”

Dr. Hirschman countered that the
Dutch ophthalmologists skilled in the
procedure are devoting most of their
practices to this type of cataract sur- .
gery. He said some 80% of all cataract




