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METHOD FOR CUTT ING LAMELLAR GRAFTS 

IN FROZEN CORNEA. NEW OR IENTATION 


FOR REFRACTIVE SURGERY 


(Prel iminary Reporl) 

JOSE 1. DARRAQl1 EH M .. M. D. 

Although lI!!cmpls lo use lallleJla r lransplanls were made in lhe carly period 01 
de\'elopmenl 01 keraloplasly (Walther.1840) I Ihey were very 500n gh'Cfi up in 
favo r oí }>Cnclrul ing keraloplasly which, by lhlll lime, ""as producing be!!er results 
and which con linucd lo do so unli l 1945, when Paurique and Sourdillc, wilh Ihe 
advent of lhe anlihiot ic§, proved Ihe Lcnigni ly o f Ihe lamellar mclhod. 2 This 
chara¡;leristic has hecome 1Il0re prollounet"d sinee the cnlrance o f Ihe eorlicoslcroids 
¡nlO Iherapeulic u!'re. 

Howcvcr, lile visual resull! of anterior larncJlar keraloplasty are frequently leas 
sat isfaelory Ihan those oLla ined in favorable ca~ by penclrating kcratoplasly, a 
fael whieh is due lo one or more of the following causes: 

1) RCl!idual opaciliet! in lhe deep plane. 

2 ) Opacil y in lile plan!.! o f junclion. 

3 ) Dcft.'cls of rcfraclion. 

Dcfects 01 refraclion , wh iclI are those dcalt witll in tlli!! arllele, are caused by 
irregularilies: 

a ) In Ihe cutting of Ihe recipie"l hed. 

L) In lhe cutting of Ihe graft. 
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Fi jl:. Z. 	 AUlOr'8 mttho ,l~ (I\lS'J) to 
" ; crell~e lhu fMn,~ u l r'ldiu. 01 
cu rVD lure: 

a l 	 Laminar ~11I 1t bi ~cf' lhon 
r~re¡" or 

b) It CO:C¡ll 0 r ,,·ith co nve:l. ~Ur, 

roce 

c) In r l\l ~ ¡on of dn acrilk 

Thc IlIck of a lechn ical procedure for cUILing Ihe rCClplent bed in lhe dcsirt."tl 
form led us lo eonsider lhe poS!.ibilil y of modifying lhc form oí the grart. By !lO 

doi ng we !uccceded in lll inillliúng prc-cxisting h)'pennetropic o r myopic defecls 
of rcfrnelioll in eyes wjlh superficial leukollla, u! ing trnnsplunt.!! eul wilh u kni fc 
from a dOllor cornea, UIC forlll of which had prc\'iously bccn modified by fiu ing 
il ovcr II ITlctaHic sphcrc uf ndcq uatc sizc (Fig. 3). Although, bcclt usc of impcr. 
fecl ion! connccted wilh manual cuUing, lhc grnfls did nol possce. sufficicllt 
cxaclitudc, Ihe rt:sults oblnined encouraged us lo conl illue lo makc ex)>crilll!'.n ts 
along lhe .!!3mc Toad, 

Fi @;. 3. 	Tbe ro rnell pluce'! un th r 
fi urface of a 8\)III: ro:, i ~ CU I 
hor; :p;onta ll y once lhe ~ raft haK 
been l¡milPlI. 
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2. 	 AUlor', melho<b (l 959) 10 
II icrea.e Ihe rOnl f'u l r;.¡d¡u~ of 
run·alur.,: 

. ; 	 Luminar ]trufl hi ~ o:... 11 m" 
renptor 

b ) It..repto r ... ilh c"m·e!o. 6111"' 
fu ee 

el Indusion of ~n acr il ir 

The lack oC U lcelUlical proccdurc for cuuing Ihe rCcl]HCn l bcd in the desirccl 
form led us lo consi<ler Ihe possibiJily oC Illod ifying lhe fotln oí lhe grufl. By so 
do ing we succl."Cded in lIl ill imizing prc.ex ist ing hypermelropic or Ill)'opic dcfeels 
of refraclioll in eyes with ~upcrf i cial Icukoma , using transplants cut with a knife 
frOIll u dOllor COfll en, Lite form oí ..... hich had pre\'iously bren modificd hy fitting 
il over a melnllic sphcre oí adcquale ¡;ize ( r ig. 3). Alt llOUgh, because o í im pero 
fcctions connccled witlt manual cutting, Ihe grafts did 1I0t posses su ffi cicnl 
cxaclilude, Ihe rcsults oblaincd encouTIIged us lo continuc lo makc experimcllIs 
along lhe sallle road. 

Fi,. 3. 	TI", ~ ' o rnea ¡.Iacell 011 Ihe 
~urFace of I ' 1lhere, ii! ~'1l1 
hori1.olllall)· once lhe , rdl h.~ 
becn Jimilell. 
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Our eXI>criments were Ihen direcled loward the cuuing 01 cilher the gra h o r 
Ihe rccipienl bed with mechan ical aids, sim ila r lo lhose used in lhe cutting of 
oplic len~. We tried in "ain a la rge number 01 mcthods and of instrumen18 
(curv"d kniw ..'8, and burre of melal, cmer)', caroorundum, diamond , elc.). 

Thc discoverics al Eascou 8 in regard to lhe viabil il y oí frozen grafts 0llCned 
lo us a llew horizon for ou r idea oí cuUing ¡>crfecI corneal grafts and c\'enluall)' , 
grafls wi lh Il prcdelermined refraclive power, bccause the ha rdnesJ; of frolen cornea 
makcs il pO!lsiblc lo handle i! jusI as any othcr material in com mon use, lel us say, 
for inslancc, pllllllic materilll , clln be handled. 

The method as il has bcen devclopcd COlIsisls in cuuing lhe frolen grah by 
lurning Ihe parcllchymalous face of Ihe cornell, in srecial lalhe which enables olle 
lo give Ihe g rah the proper curvalure, Ihiekllcss, anJ sizt· wilb lhe grcatcsl precisio n. 

Witll Ihis technique wc have been Ilble lo obtain grafts Ihal are absoluleJy 
uni form ami Ihal have a predelermined dioplric value. Wilh Ihese g rafl!!o il has 
nol only bt..'1:n possible lo mini mize o r suppre!!5 pollloperalive c)'lindrical and 
spherica l defeels of refractioll, or those presen! befare lamclla r kcratoplasty, bul 
also lo carry oul lamella r aulokeraloplasty, in experimental animals for the purpose 
of producing, al will , amel ropias wh ich can compensa te for a prc.exisling amelropia. 

Thc method ca n e\len be adaptcd lo anothcr use, which al pre&enl is in the course 
of experimcnlation, namcly, Ihe cUlling of ¡enses of corncal tissue 01 precise form 
and SilC which, whcn included in Ihe thickness of Ihe co rnCR, wi ll produce modi
ficalion of itg refrae!i\lc power .. (rig. 4) .. 

Fi~ .. <1 .. InlCTlaminar inclUlion 01 len~ 
of "fornea l lu.rcnquina-, 10 
i .. c:rCI .!e o . diUf!IIIf! Ih.. for .. •
" f!a l nldiu l eUTu tu.... 

This arliclc, being a prel im inar )" reporl, does nol ollow us lo give R minute 
deM:riplion of leehnica l detnils; in facI, such a descr iption would be prcma!ure al 
Ihe presenl lime. \Ve will dt.'$cribe only the e5!!ICntial sleps of Ihe lechnic al! it wal! 
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lollowed in our cxperim¡;:nts, and we will gi"e cumples 01 Ihe rl!!lults oblained , 
which have p romplcd u~ lo publish this reporto 

The complexily 01 Ihe rnclhod does nOI conslit ute an ohstad e lo iu use. Evcrything 
i~ complicaled in Ihe beginn ing. In cases 01 homokeraloplasty, and Ihis is Ihe only 
procedu rc in which, up to lhe p resenl lime, wc have uscd th ia technic on human 
beings, all Ihe Icchnical work. ca n be done in lhe eye bank by a spccialisl who will 
be able, by using Ihia lC1:hnic. lo deJiver 10 the eye surgeon u gruft perfectly adapled 
lo lhe speci licalions rc<¡ucsted by him. 

Wilh corneas cut according lo this lechnic, 1""0 01 lhe alorcmen tioned causes of 
leclon ic irrcgula ri ly in lamclla r keraloplasly can be diminishcd, becausc: 

1) It mak~ it possible lo oblain g rafts 01 pe rlecl unilormil y in thickncsa and 
in radius 01 cu rvulu re, which radi us can be calculaled so as lo compcnsale far a 
pre-exisling ametropia. 

2) It makes il pOMible lo compensale lo r ddormalions 01 Ihe reci pienl co rnea 
by means of aSligmalic grafts. 

3) Irrcgularilies due lo delects 01 coaplalion a re minimized in lamella r kera· 
loplasly either by Ihe use oí edge·to.cdge sutures or by Ihe use of a con lact lem. 

4 ) The melhod is nol capable 01 rnodilying irregularil ies due lo a ddl!c li\'c 
cutl ing of Ihe rccipicn l hed, irregu lari lies Ihal can he diminh~hed, al p resent, 
onl y by scrupulously cardul die-section under lhe control of Ihe surgical microscope 
wilh lile slit lamp. 11 

EXPEH IMENTAL WORK 

In e\'olving this method we studit-,<I succc!I!!ivcly tlle following possibiJilies: 

a) The po!l!!ibil ily of freezing Ihe n:d"ienl cornea fo r l ile purpose 01 cutt ing 
il in lhe desired form o 

h) The viabiJil y of IlIlllellar grdts frozcn dler cuning. 

e) The viabili ly o f IIIIHelln r grafts cut du ring freezing. 

\Ve did nol invesl igate the \' iability 01 grnfts cul Irom globes p rev iously prescrvcd 
al 79" Cenligrade below zero IInd defrosted before Ihc cutting of Ihe graft, because 
that Iminl has aIread )' bccn demonslralcd by lhe resuhs o f lile cxperimenls carried 
011 by Eascott, erOS!, Leigh, North, Rycro ft snd olhers. 

a) Freezing 01 ,he recipient. 

Experi ments carried oul in rsbbits showcd us Ihal cornea l lesions cau~ by 
freezing of Ihe cornea p roduce<! by means o ( Ihe direcl appl ication of a ¡¡Itle rod 
of ca rbon dioxide snow upon lhe cornea, or by inscrlion through Ihe concave 
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surfacc o( a linlc IlIbe o( melal. 7 millimcl e T!~ in d iameler, fill cd wilh curbon 
(Ii ox ide sno \\' a re reversible (rig. 5). 

-
Fi l!;. S. 	 Free",in l!; of cornea, a¡¡pl" in !!: a lube 

full of rarbonic ~ now. 

F'recit ing fo r lJIore lhan ten ~onds eau8t:d , in all cases, irreversible leli ions of Ihe 
iris, (alroph y nnd puralylic lIlydriasis) and produced in 1Il0st cases, opacity in lhc 
anlerio r eapsule o f Ihe crystalJine lells. 

This time ( len scconds) was nol su ffici enl lo enable U8 lO cut lhe recipicnl bcd 
in the predCIf' rm ined form , as \\'as our plan. 

In Ihe hope of prolonging Ihe 8\'u ilable uscíul lime o í freezing 01 Ihe cornea in 
si lu, ""ilho ul producing irre\'ersible lesions in lhe iris und in lhe c ryslall ine lenl!, we 
aUempled lO isola te Ihese slruclu re5 b), firsl filling Ihe anterior chamber with airo 
B)' so doing we suecC1--.ded in prolonJ: ing Ihe useful time of fr.:ezing lor enolhe! three 
!>CConds. F'or Ihe purpose of illcrcasing il c\'e n more, \'o'e Iried circulaling air, al a 
lemperlllurc of zero ucgrees Ccnligrnde, in Ihe anterior chambcr ( Fig . 6 ) and wilb 
Ihis \\'e sUCCí:cued in prolonging Ihe lime lo 15 ~colld !!, Fr.,:eúlI g la r /llore Ihan thal 
length of time produced in all cases irreversible lesiolls o f Ihe iris aud of I1lC cr ys' 
taUine len!!. Consequenll y, Ihe idea of cuuing the frozcll cornea in silu was dismisscd 
and we slarted lIew sludid! on Ihe possibility o í cuUillg il in Ihe isolaled graft. 

Fi l!, 6. Di _5 ram fiho"'in5 _ 
(' h. mb.,. , a l a uni form pre&ll ur!'. Th., eOnla inen have . nloercury. 
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b) Investigation o/lhe vwbility o/lamelJar gra/ts /rozen alter e/l/ring. 

Bcillg IIwore o( Ihe rCliu!t;¡, of cxpcrimen lS carried 011 by EaSCOIt, Cros~ , Lcigh and 
Norlh 011 ¡he role lhal glicerol plays in proh"Cling Ihc viabilily o( g rafts frozen al 
7Cfi Ccntigrade betow zero, we slarted lo lesl their r<-'Suhs in isolale<1 cornea , caTrying 
out au loplaslies and homoplaslies in dogs, pigs, rabbits and guinea pigs. 

ror ¡hc frcezing oí Ihe gruf! we uscd, at finl. Ihe piulen ol the fn:czing microtome 
aud uutoplaslic and homoplaslic corneas which were obta ined from animals killed 
immcd iately before the experiments. 

One hall of Ihesc grafts "'ere frozen without 1II1}' previou.!! p reparalion, white the 
rest were sublllcrged in an isotonic ¡;alinc solutioo \'o' ilh 15% of gliccrol ror a lM!riod 
of lime which varied bclwo.:Cll 15 minult-'5 and onc hour, before Ihe freezing 
\'o'a!> sla rted. Freezing was mainlained for S minutes, a span of time which 
Wf' co nsidcred sufficicnl fo r Ihe maneu\'crs lo whieh \Ve had dccided to '1ubject Ihe 
rrozen lissue. Defroslin g was accomplished slo wl y in Ihe arnb ien t lemperature. 
Wi th this technic we did nol oblain an}' case of Iransparcncy. 

Accordiugly, we chunged our procedure for freezing by !luLmerging lhe cornea 
into an ambienl tcmperature of 7rt Centigrade Iwlo-w zero. which was obtaincd in a 
small chamber covcred with a paste o í curLon dioxide S110W witl! alcohol or glicerol 
(~-"ig. 7). By this mea nll we obla ined 6070 of trsnsparc111 grafts, bolh in Ihe group 
of graftll whieh had been Ircalcd wilh gliccrol und siso in those which IJad nol 
pre\'iously been trcatcd. 

Fi l . 7. 	 f'reezilll (' h3rn. 
her for Iruhs, 

Bec8usc of Ihe faet Ihul u PTolongcd stay of Ihe grafts in lhe gliccrol lIud sa linc 
solution ca usc(1 Ihem lO become edcmatous and of a muco us consistl't1c)' whieh 
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dcstroycd their usefulnes& for our purrose oplic cutting, we IhclI dt!c idcd lo use 
exclusively g rafts withoul an y prOleClion and we reslricled our experiments lo 
Ihe use of c}'es o f rabb its bl.'Cause of Ihe grealer raeilil)' wileh lhey can be manipu
laled. Thus we wcrc able lo obse.n 'c thal opaeiliee a re due, in Ihe g realesl number 
of ea..-.es, lo ddecl! in Ihe coaplation oí Ihe graft, beeause sutures are 10m prema. 
lurd y aod as o resull the gra ft becomes delached in a small zolle Ihrough which 
the lea rs infiltrate. 

By re...o:oecling Ihe Ihird e)'e.lid al Ihe clld o f Ihe opcralion and by praclicing a 

la rso r rhaphia, t1H'SC accidenls were dim in islu.:d. Lalcr on, Ihey werc practically 
climinaled when Ihe ex perimenta l a nimals wcre Irealed wilh anlibi olics aod with 
ACTH during ¡he po!!loperali \'e coursc. 

lo a conlrol 101 we obla ined one hundrcd pcr cenl of trunsparcncie5 by using 
homoplastic corneas which were frottn withoul an y prolcclion, ond circular la
mellar keraloplasly 6-mm. in dismclcr snd 0.3 mm . in thieknes5, Ihe gra fts being 
fi xed witch a COll linuous edge·lo-adge suture. 

cl Investiga/ion 01 the viabiJity ol lamellar grolu cut durin g Ireezing. 

Once lhe viabilil y of homogenous and aulogeoous lamcllar g rafts cut aeeord ing 
lo our eustoma ry technique (piriform spalula) and froten for a period oí 5 mi. 
nulcsa l 79" Cenligrode below tero WIIS confirmed, we proceeded lo determine 
whether Ihe eUll ing oí lhe graft frozen in a lalhe would modify i19 viabilil y or 
aHeet Ihe polltopcralive cou rse. 

The resulls obta ined were iden lical wilh lhose aI read)" deseribed in paragraph 
b), Ihat is, manipulalion of Ihe g raft in a fr02cn slate tices nol modi fy ils subs. 
equenl beha\'iour. 

Thc gra ft s thus obtained ( Fig. 8) exhibiled a perfcctly uniforrn scclioll antl il 
was impossi ble lo delecl, even unde r Ihe mieroscopc, Ihe slighlest irregularily o r 
s ny trace leh by Ihe euUer. 

Fil' 8. Gu ft ~ ..-¡thuut <l ]ltiu l Ilower ; ~ Ilh ftriea l po.. 'cr IHuitive. amI nelat ;ve. 

OPTIC CUTIING OF FHOZEN GRAfOS 

The <!ueslioll was how eould be lurning the fro"len corneas in a lalhe, for 
the purpose of giving them ¡he deúred form ami Ihiekne5S. We musl brie{] y con. 
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sider al fi rs l Ihe choraclerislics of lhe lolhe ust.-d and Ihcn Ihe devices employed 
lo fix Ihe cornea !lO tllat ji can he lu rniog 0 0 in the sa me frozen slate for as long 
as may be nt.'CI.:ssn ry. 

Lathe: In OUT earl y cxperimcnlS we e mployed a Mlall latlle o f Ihe kind u!Cd hy 
walch-makers, bul p rovided wilh o special ca rdage ond a dc\'ice for reproducing 
curves ( rig. 10). Th is ca rdage a nd devicc wcre conslruclcd ro r UB h)' Ihe Hcnd ix 
firm_ 

Fil. 9. 	Anlerior Laminar Keu. 

topla. l y .... ith ~n lt : 


a) Wi tlu> ut ol>lical 1>0 . 

....e r 

(, ) or l)(ls ilive di!>l>tric 

value 


r) 	Of nelative dioptric 

value 


The rad[¡ o f cu rvot ure were obtained by using spheres o f adequalc dimeosions 
of Ihe kind commonl y used in hall bcorings. Al Ihe prcsenl lime we use 011 indus· 
Iri al !a thc with a device lor culti n.e; curvC5 Wllich permits us lo obla in a precision 
nf 0.01 mm. 
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Fi g. 10. J e ..... le r il huhe mudlinc, ..... ilh un _11O,.. iul disl'lI . ilive 10 re llroduce curv•. 

Fixalio/l o/lhe grall. Fixalion of lhe frOICIl gruft und vrescrvulioll uf Ihe gra ft 
in Ihc frozen slale prescnled lo us al firsl lUally :lirricuhicS, which werc finall y 
O\'crcomc by Ihe <.:on5Iruct;01l of ti 11llhe plulNl willt u chumbcr for cu rhon diox idc 
~ nuw ( Fig. 11) and a pluslic cornea·holder whieh is fi xcd 10 Ihe latile plalen by 
means of a ba yo nel device ( Fig. ] 2). 

Fi j!. . 11 . T ....... l1I o,I,· I ~ 01 "IDIO:I....illo dlU rn], ~ r lor car],(lnie SilO,... 
Dnd cornea holder. 
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The modus opcrandi is as follows : 

TIH' plale, withoul carhon d ioxide SIIOW bu l wilh lhe plastie cor nea-holder already 
aUadll~d lo ji, is placed in Ihe sp indlc of the head where a concav ity of an aclequ ale 
radi us of curvalure and of Ihe exacl d iamele r of Ihe cornea which is lo be worked 
upon, is cul in Ihe co rnca-holder. Nexl, a r jng of perforalions is ma(le al aboul l llllll_ 
from ¡he pcriphery of ¡hc sa id cO/lCavi l}'. The pcrforalions a re about 0_2 111111. cach, 
and Ihe}' st' rve lo incrcl:.se ¡he so lid ily of Ihe fix alion ( Fig. 13) . 

Fig. 12. Pla le wilh corncal-holder 1,Iaced in lalh c. 

The cornell ·holder is Ihcll rcmo\'cd from the plale a nd sll'r ililed _Then ¡he cOTllea 
prcviously obtaincd wilh u trepllÍne of adequate di mcnsions, is placed ""ilh ils 
epilhelial ~urface conlacli ng Ihe slerilizcd cornca -holder. in such a ma nner ¡hat il 
rema ins pe rfectl}' centered in Ihe conca\,ily of Ihe plastic. It is thclI placed in Ihe 
frcezing cham ber, wbere il should rema in Ior 3 o r 4 mi nules. 

In thi s lapsc of time Ihe chamber of ¡he plalen is fillcd wi lh carbon dioxide SIIOW 

alld ¡he lotlle is eOIl \'enie nll y rcgulaled. Thc plaslic co rnea· holder, wil h Ihe {rOl en 
cornea adherin g lo il is Ihen fi xed in Ihe plalen amI lile whole syslem is placed 
in 111(l Lathc's spiudJc head. The g raft is Ihen eul from lile parcuch)'matous surface 
o{ lhe co ruea, following Ihe curve whieh has previously been selecled , It is ad \'isable 
lo ca rry out Ihis maneuvcr in an almosphcrc wilh a lo \\' hyd romclrie dcgrcc, in 
order lo prevenl Ihe exceSl5ive formal ion of ice on l ile frozcn parts. In some cases 
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we have bl'en torced lo work in a nilrogen atmosphere bt'cause we did nOI have 
wilhin out rcach adequatc means lor making cOll\'cnienlly dry lht' ambicnt almos
pbcrc of OUt laboralory. 

The cuuing ol Ihe graft in itseU docs nol prcsent any difficulties from a me· 
chan ical poin! of view. The only provisions wo rlh menlioni ng are Ibe convcnience 
ol using a hu rin wilh a curvoo cuttin g surface, the radiu~ 01 curvature 01 which 
should be approximalcly 1 mlll. les! than thol oí Ihe concavil y wh ich is 10 be cut 
and the maiotaining ol the burin al a low tClllpetature as long as Ihe operations lasls. 
This is easily accomplished by placing a !Illoll dcpository fillcd with carbOI! dioxidc 
f,now nea r its poinl. 

The value 01 Ihc rad ii oí curvalurc consliluled a teason lor cxpcrimcnlalion 
lo determine which of Ihe lwo procedurl'S we loUowcd is Ihe mosl adequale. The 
second of ¡hese two proced ures, which we are going 10 describe, desetves our pre· 
ferCllce 0 11 ·accoulIl ol ils simplicity. 

The lirsl proccdute consisls ol cuUi ng Ihe bed in Ihe cornea·holder wilh a curve 
exactly similar lo th at oí Ihe donor cornea and lhen calculati ng malhematica ll y 
whal Ihe curve 01 Ihe purcllchymalous surface of !he cornea musl be for il lo adapt 
¡1!!>eH to Ihe raw surface ol the recipicnt co rnea; Ibis gives us at Ihe cpit hcl iul 
Inel of Ihe gralt, the radius 01 curvalu re thal we wish lo obtain. 

The secolld procedure consits in cutting Ihe concavily in Ihe cornea. holder wilh 
Ihe radius which we wish lo oblain definiti\'c1y and lo which lhe donor cornea 
will be adapled hecausc ol lhe c1asticity of the cornea and Ihe relatively smaJl 
diIference bclween lhe Iwo radii of CUfYalure. The posterior or parcllchymatous 
surlace of Ihe co rnea 8hould hc cul wilh exactly Ihe same radius 01 curvature as 
Ihat poSllesscd by !he recipicnt cornea al Ihe leve! of Ihe hed. This radius is 0.3 or 
0.4 mlll. 1e55 Ihan Ihe radius oí curvalurc of Ihe rccipicllI cornea al Ihe Ievel of 
Ihe epilhel ium, depcnding on whelhee Ihe graft has a lhickllcss 0.3 or 0.4 mm. This 
poinl should be given great altcntion because of Ihe fael thal 0.3 or 0.4 mm. 111 

Ihe valuc ol lhe rad ius is lhc equi\'alent of about 2 dioplers, 

This melhod ha~ Ihe advantage of not requiring calcul alions, but it stiU calls 
foe a large series of eXIli:riments lo determine whelhcr Ihc adllptnlioll uf Ihe gra ft 
lo lhe new concu\'c bed pcemil.!! su ffi cient exactness. 

Whcn il is u qUl,'stion of obt ui ni ng oplically neutral gra ft s, - the kind wc have 
used up to Ihe presen! lime in human beings- we cul Ihc rccipicnt bed in lhe 
cornea·holder wilh a radius exaclly equal lo Ihal of Ihe donor cornea, cutting the 
purenchymatous surfacc with Ihe same radius roouced by exactly Ihe thicknCS5 
01 lhe graft, usually 0.3 mm. so thal holh surlaees are parallcl lo one unolher. 
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In these cases lhe co rneas were oblained frolll human globcs wh ieh IlRd been 
pTcser'led in liquid paraffin up lo lhe very momcnl in whieh lhe graft WM lakcn 
frOIrl lo be frOl cn ami optically cut. 

Thc asligmalie graft s can he oblainl'cl hy a ¡¡rocccl ure whicl! d iffers llliglltly 
fro m ,h(' olhers prc'Iiously menlioned, ano ahhough them mu)' thcorclically he 
SI.:cu red by cilhcr of lhe S!lmc techniques herc~n described ror gra hs eilher oplically 
neutral or with llpherical rcfraclivc val ue, we have been ublc, on uccounl o ( di Hicul
lit! of a Illcchanical eIJaractcr, lo Iry out on ly ,he one ,hat is t.,<¡uivalenllo lhe second 
teclllliquc herein described, wilh some \'arialions. 

This lechn ique is as follows : The cornea·holder is eul ill a torie fonu with Ihe 
dcgH:c o f astigmatism we wisll lo obla in. Whe n Ihe cornea i~ applied lo Ihe lo rie 
surract:, il Buffers a deformalion by which il bccomes elJiptical. ror lhis reason it 
i!! ncccssa r)' lo ulilize a larger graf!, in ordcn lo cul ils parenchymalous surface 
and Ihen irnrned ialely cilher lo changc Ihe inslrumcnl in Ihe latlle or, still betlcr, 
lo Irande r Ihe plalen lo all a uxilia ry muehinc in which Ihc gra h is g ivcn thc (orm 
of a cylinder and ils diameler i!l reduccó lo Ihe proper sizc. 

When it is a quest ion of homoplnslics, \'tc ha\'e, in all casc!! cul, wilh Ihe treph inc , 
a p; rafl o f ¡ llC wholc thickness of Ihe cornea, o f lhe desired dimcllsio ns, rcducing it 
frOIll ils cndolhclial surface, lo Ihe neccssnry Ihickncss. 

Fil. 13. C(l rnca¡'¡IIIlder : 
.. ) MCIUl fo r 6 ",m. !; raft~ 
h ) I'la, lic f(lr T mm. ~rah s . 

In cases of a uloplll.':ú cs (cx pt'rimenlal up to lhi s dale) we Imve oblnincd Ihe la
mellur grufl by OUT usual tt.-dmiquc ( piri foTm spalula ) rcducing il on ly as much 
as nccessary in o rden lo oblain Ihe Illodifiealion nceded in Ihe radius o f eurvaturc. 
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Once ¡he graf! has been cut wc have used one of Ihe ¡hree following procedures. 
Up lo the present time we have nol hcen able lo decide which of (he three is ¡he he]!. 
They are as follows: 

8) The graft i! defrosled aud used immedialely. 

b) The graft is lell lo ¡huw·out by ilseU and it is prcserved in liqu id paraffin al 
a lempcrslurc which ]Ilay vary belween 2Q and 49 e, up lo the moment whcn il is 
, O<d. 

e) The graft attaclll:d to Ihe cornea-holder is kepl frozen al 79" e. below lero up 
lo the very momenl of use. 

RES ULTS 

As tln example we report the case of a rabbil which had a cornea wi lh a radius 
of curvature ol 47 dioptcn! and into which a gra h of 37 dioplen W QS in!rerled. A 
final result of 38 diopter!! wilh pecfee! transparcncy of lhe graf! and visibili ¡y of 
Ihe ocular fundus was oh!aincd. 

Fi gu re 14 illuslra!cs lhe case of a rabhit eye. Ihe cornea ol which had a 
value oí 43,25 diopters and inlo which a gro ft oí 47,25 di opters was inrerled. A 
cornea of 48 dioptcrs with perfect Irnn!parency and normal \'isibilit y of ¡he ocular 
fun dus W8 S obtnined. 

Fi l . 14 . Myopic kcrato!,la ,ty in g u hbit 

Fig. 15 !'hows a 6mm. lamella r keratoplasly in a human e)·t" si,.. mO I1IIIl~ a rter 
Ihe operaliott, whieh was pe rfofl1w<! with an optically neutral gra f!o Thc visual 
acuil y in Ihi~ eye al tite prrsenl lime is 0.62 willt a co rrectioll ol - 1.25 cil x 120. 
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P¡, ATE 1 

Kenloplu l)' ¡TI ¡'UUl3r> e )"O' , o'''' ~·e ~r afte r Ihe o!'" rnlioll . Gral! ohI3;OIe ,1 h)" lUe,otb 01 , he 

prol'erlure det;uih",1. 


'" 0.62 "i ,], 1.25 I' il X 120. 




IIEfRA CTL \'E CUA~T:. 

The"c cases ~how Ihe \' ill bil ily of Ihr co rnra ",'hen it is cut In lathe in a state of 
deep freezing. Tlli", i~ Iht' only faclllJ al we " isll lO eslnblish in Ih is arliclc, !!ince ¡he 
dClcrminal ;('¡1 uf tl:e precisi<J1I "h id l cnn 1)1" obta irwd in rcfraclive correction should 
be the !uhjCt'1 of ,,¡de t-.\pcrimcl1latiol1. 

Fi ,_ 15. 	Keraro¡.Iu ,ry in human e)·e. 6 IIImuh. dler 
w r gH )·. Grah lurned uudel rretlz ing . Iale. 

CONC LUS ION 

From Ihe experienccs of Ihe uUlhor, as bridly reporled in Ihis arlicle, it is obvious 
Ihal Ü is possiblf' lo cul Ihe co n lCallissue in a stale of decp fr cez ing by mechanical 
mcnns wilhou! causin g it to lose lIs qu alilie!!, in order lO make lameltar gra fts for 
oplical pu rpose. (Pinte 1). 

SUMMARY 

a) The aul hor desc ribes a II1clhod for ¡he uniform cuUing of tamcHar graf18 from 
[rozen cornea. 

1.1 ) He helievcs thul the viabili ty ·and lhe preflt"rvation of transpareney ol Ibese 
grnft s should be rega rded as a dcmostraled roct. from Ihe results ohta ined and re
porlcd in Ihis a rlid e. 

e) He describe!! Ihe fundamentals of a melhod whieh apeos s oew hori zon lo Ihe 
!urgieal Irealment of refraeti ve defcel! . 

The procedure con!isl! in tll rn ning the frozen cornea at 79Q C. below zero 
in order lO give it Ihe dc!i reJ eur ... nture, sile aod thieknc!l>. By thi! proccdure the 
Ere Bal1ks would be ena bled 10 deli\'er lamella r graIts perfccll y cut s lId of ¡he 
dimension!! s nd refraction s~cificd by the eye-surgenn. 
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By this rnclhod lhc au lhor hus bcen nble lo modi fy ('xpcrimcn lully Ihe sphericnl 
va[uc of Ihe cornea. in borh au tovlastie!' ano homop[llstil'S. 

This arlide likcwis..· suggests Ihe lJu~6ibilil) of correclillg ¡lek'Cls of astigllla t i~m 

aoó al.5O Ihal nf cult ing ICII~'S o f corncilllissuc fo r inlcrlalllcllur im plulltul ion. 

Aparludo ,\ érco 1'19 1 HlS6 
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