
INSTITUTO BARRAQUER DE AMERICA 

Vol. 6 Nos. 3· 'J 1968• 

ARCHIVOS 

DE LA 

SO C,I ED A 0 AM ER ICANA 

DE 

OFTALMO LOGIA Y OPTOMETRIA 

10", ANIVERSARIO 

l'AnTE SEGUNDA 

I'HIMUM FORUM OPIITHALMOLOGICUM 

Luncs 16 u Vicrllcs 20 de Marzo de 1970 

Aparlndo Aereo 209'J5, Bogotu (2) Colombia 



ARCHIVOS DE LA SOCIEDAD 


AMERICANA DE OFTALMOLOGIA 


Y OPTOMETRIA 




INSTITUTO BARRAQUER DE AMERICA 

ARCHIV05 

DE LA 

SOCIEDAD AM ER ICANA 

DE 

OFTALMO LOGIA Y OPTOMETRIA 

"01. 6 I I) 611 

5ECRETARIQ GENERAL Y DE REDACCION: 

SALOMON REINO!.O A" M. D. 

APARTADO NACIONAL 700/2 

BOGOTA. COLOMBIA 

Nos, :\-<1, 

l�rRESO LN EOITORIAL ANTARES. TERCER MUNDO S. A. BOGOT.A - COLOMBIA 



!t.NAI:I" IIIIIW"QI Ell . . \I.U. 

:l.I.AI(  J-IO:\lfWI.ASTY FOR THE PURPOSE OF IIEI.AXI\TIO·'11 

:-'I.U. 

"ll':,\SIIBEi\'IEN'1'S 

,\rd•. :-: .. r, ,\",,'r. Of.:ol. 01"""" 11'1681 . 6 20)7 

SUMAUIU - SUMMARY 

EI)JTOHIAI. .... 

Oun:" I\INǏI.JI., 1'11.0. 

I'F.NETHI\TII\'(; I:OHNE..\L (;HAFTS 

.1<):;1:: 
()UEHI\TOI'I.l\STIA BEF'RACnVA 

E. U. BLII\,\IS,.;"YII. M. U, 

lJ\rI\.AI.AI\ll' 

JOt 

:I()\J 

OF HHIIACTION or TilE EYE ., . .  ' .... .... . ... ,..... 311 

H. \V. 1I"l'sn:rn:lI. 0.0. 

!\IIS0LLITE TIIHESIIOI. D WITII THE OlASTEHEO TEST :m 

T,\nn'sz Kllw"wlcz. M.D. 
HECI::NT I:-'II'IWVEMENTS IN THE CRYOSUHCǐ:BY OF CATAHACT :i'¢i 

J-lA;>;:< I.ITrǑI,\"'Ii. Ph.D. 
NEW TEI.EOIJJECTIVES 

IJI\BHI\QlIEH 

,\I,Y 1'I101Inn", !\I,I), 

FOR TI-IE OI'EBATIO\' i\IlUIOSCOI'E An-EH 

ECCf.i\THIC I'IX,\TIO'l Ct\ǒES CIIHEO UY l'I.EOPTICǓ . " .,. :\:;7 

Hǔ:u'''!C N.\I"o_ :-'1.0, . 1-111\1,u:fno 1'£:ln:z, M.O. . O"ǕII:'<I;:' II, AI.!;('KNIIZ, :-'1. I), 
ATIIOFIA EǖENClAI. DE IRIS Y OI,';'I"I1OF1.,\ m: OOY\"E . . . .. . . . ,.. :Wi 

P. I',HUAI. ¡1.0. . II. Cll"]),\T·Bl\n:K(:. :-'1.0. 

Ti{t\ITEMENT OER KEHA'i'I'i"r.'" ULCEIiEUSK':i 
I:AI DE IfllN l'IHrI'OCOAL:lILATEUn 

_\1111;"'\ 110\11:0.1>"1". I'II.D. B. I.,,\.\s, 

PAR L,\ UJ:\IIERF: t\ 

UATA U'l TilE llLTIIASTRIICTIIHE OF \101.L.EI( ' :j CEL1.S OF TilE 

383 

HETIN,\ :\'1:1 



SI(;.\lONIJ Sues. M.D. 
ASPECTS I'HYSIOI.O(;[Om:s DI¬ I.·AUAPTATION rn:CIONALI:: A L'OllS· 

curon: CHEZ LES NOK�1.t\UX y COMPRIS I.A SOI\ll\[AT[ON SPATT,\LF. '10,) 

HE"bJON DE L1TEHATUH1\ 

ACTIVIOAUES DE LA SOf:IEUi\l) Al\lEHICAN,\ DE OFT,\Ll\lOLOt.:IA Y 
OPT01\1 ETH [" . . . . . . .. .. . 447 

soca:t}AU AMEBICANA UE OFTALi\!OLOC1A Y OF'TOMF.TR[l\; 
I%H SCIENTIFIC I'HO(;HAi\IME 
PIWl;HAMA CIENTIFICQ PARA 1968 

N(JTICIAS . . . 

INDIO: \)8: MATI-:HIAS y AUTOI­I':S 

INDEX 

453 

298 




SOCIEDAD AM ERICANA 

DE 

OFTALMOLOGIA Y OPTOMETRIA 

JlINTA OIRECTlVA 

ViCIwnlc Rodriguez P.. M. D. 

HCrlHlll(ln Henao 11 .. O. n. 

Salomon Rcinoso 1\.. M. O. 

Jo"i5 I. BarratlUt:r M .. M. O. 

W,'slcv Newloll. O. D. 

Franci!>Co R.1rraquer C.. M. n. 

Carlos Tellez n.. O. O. 

SfXRETARIO GENF.:Rt\Iu Y OF. TESOI{EHO 
I{E[)ACCION 

4alumoll Hcil1ovu A.. M. n. Carlos Tellez D., O. D. 



I'ualul" lu (:.˫Inll" 

EDITORIAL 

1.11 OpcruclOll de Catarata. piedr .. tit· In(pw, tid I'iruj;ul" ohulm{rlu1!\), akul11.o 
hace alin", un;! :::t,lIl pcrfecci,'>11 pur !HI li'I'rli.'a .lepur1H1a y "unSlilJlciu ,'II SUi< re­
?lIltadfl¤. A Ill';cur ,I" clio. arlO Irus llii", Illl('\'a˥ 'qmrtal·iO)llc.˦. (h-˧cuhrilllienins r 
In adupciull tic lllf'(lid:l.˨ (·omplcmcntarill;;. luen>ll >:<implific<lndn "u '(·(·ni,·... (Ii;;· 
mil1uyr'llIlo 111." n.mplil"lu:iuIIC';, acor\;lIIdu la ","I\'UIC!IWclll:ia )' Illl'jonllu\u Ius 1'1'­
sultu,lus. 

En I"s tillinlus .. l1us.. (10).• lI\i·t"du˩. UIIO anlil!uu. n:hahilitluln pur la Imf'wl 
;lIlest("˪i:l }' la ililnulucl'iulI del 1IIil'l"o"""pio 'Iuiftrr:::i!''', r "Ir" lIun'o. hUll vuclto 
....h»olt;!\ns t'll la pniclira d .. rutina I..;;. mi'l"tI,,7 lradiriunal,'", !-Innl In t'xlracciim 
(lei l'ri¥lfllino: La u"'pin..-ii",u, ... >11 U ",ill fac·ocmul.:;i':'II, hajo ,·,mlrol min'ol'l'i'pi,'o 
ptHtl la", elllllrllt .. s de Jliiin¦ 8 jil\'t"lw", ) a Ill. ,'ri"-t'xlra,xi,'JII, 
cion tolal e,ìla inoiioub, 

E,,,, IIlllunll que ,'xishul rclil'l'IU'ia@ 9 lcasla {'ierl'l uJloíidoll tt IHI!'VUS mi'lod.-,¦ 

Ilu,' rt"lluiert'n 'lllt'\'Oˬ ".i"iloî, IlIll'V" illslrulIU'IIlul 7 nuc\'u.˭ c'''nc'l'l'loˮ, 

I..u lIli'T'H.:irug.i<l ell Itt a?pira('ioll \ la ,'ri"'cXlr'ucxitlU, SOli l"du\'ill prol,t'lli, 
mil:ulo;! jo'l\'CIII'S } sufrirllll llIuo.:iw,,; l....rfl·ITionnmi..l1tos § !'illlplifi(,(H'i(OIIt:ï, \11;1'" 

§a l'l' In nf'tualida(I, ) sin 111;!:ur II Ilulla. l'oll˯titu>CII II)'" 'lIi,t",I,,¤ de de('cion ell 
d Iralullli"l1to ' luirlll'gin, .I" la (,lIt;lrata, 

1:::1 U!U lie IJajas 1"IIJIJ('r<lluras ell Ieral','uliClI .fIIlI':1111<· anu? patrimonio ('xdu­
¥i\'o .11" {I,·nnalolo˰,,˱. "I' inic;i" I;n tirugia uculuI' flur BilOLti, ell 1932. 1),Hn crear 
una coruidili,.. adJtesi\ a ell c;I Il'lHlllllienlu ,Id d"spl"'IHlinlicnln ell' In n'lill1l. pOl' 
J, I. B:,rnl'pwr ell 19,'l:l pala c'nrlufC"l'r la c'lI'Iwa } IlI;rlllilir ˲u talla oJ!lica }' 

..n 1961 1'01' Krwuwi,'z pal'll "bl"IIcl' \III" ñi,lida presa en "I ,·rj",t"liw,. Po˳h'rjor. 

Illeille ?.' l'"liell,ll"n 5111; imli,'acinnf':i' al It'<Itumi<:lllu IleI ˴IUUl'!II11U. Itel I){'rlle., 
corneal. c 'onjulilivili" pfilllll\,·rul. de No @nl)elll"" h""la llunfl .. 1I..;:wnin I ..... posi­
l)ilidadl'!S de la I'riu.uft:tllll,.II"Ig.in. pem IH,rI"IIl"'ð ("HI@i(lcninlv" lIfort\luud,,@ lie 
h1lI'('r a˵i˶lido :1 "II IUIt'illlit'Uln. ) dcsarrvllv. p"def I'retlcciric lin hrillallll' 
I'on·cllir. 

J. I. B, 



"rd,. !"<o,· ,\",,·r. 0[,;,1. "I"""' . 11"Mll - Ii - :W:I 

PENETRATIN(; CORNEAL GRAFTS 

IIY 

IlElH;I( AINSLIE. M. I). 

LundOl1, E"IlIƄ"d 

III 1!J'_9 when I fint .In'dop.ż,1 1111 inlereų1 ill keratoplasty. II lI"a;< \I,wal III 

*.. rlt ...• Itt'llctrnling ƅ"rncal gntfl!' hr ill(li ....... fixation lIƆinƇ ero..:_U\·,·. . l'1I11I1"(:5. 

AI IlIi:< lime tlll'rc II'n.. a larg!" rt.'ƈcr\'c of ,'U!\Ci; "f cornell! upueitic!! ,lut.' t" 
pa,;1 illler,;lilial keralilis, (11111 IlIcHI' Ilro\'ide,1 IlIurll lIi Ihe muteriaJ r",· k,'ralo' 
plasl}'. Indeed, of tht: lir�t hUlidruri l'ellt'lnllin).! corlleal grafln I JI..Ɖrf"r!1lc,1. 
lhirl}.n\·," were fur inl...rJtilial kernlilj�. 

S"arrill;': due tll Ihi., dio:eaŴe is l'U;' "f till" IlInst fa\'uurahh: iJldi,·.1Iilln` for 
nWll..,,1 ;':I·"flill;:. ,\ !'mIIII gmfl "r oul) fiv,· miJiilllclre!' i.ŵ uSIHllIy (1llctllHilc alld 
\""III,J healjllX i,. \"t'fI . .api'l. TIHIm comlilinll'; for ,;\leeess lire "Imo,;! ifl"aJ. 

" I,,:t·altlt: apparcliL tOll. lhal rllc Po",t-nl)l·r<lli\"c ;.:t·afl ol.:<lema whii'h ha(1 s" 
... ft,·n l'poiled rllt.' ""-'-'II!I in Ih.· "<lr!ier "IIƊ'; (If kc....I"I'I.. "ly CUIII,I he cUlllrullco1 
h) tilt' newl) availal,I,· c"rli""IlO·. 

Nel"'rllw"Ŷ"'�. PWII in tl\l"Ƌ" HlI1all grafts p·cl"formed fIJI' illkr�titjal kcratiti",. 

fi.ŷatiul1 by cruKŸ KlIlureŹ \\":tJ nol nh,ny.a adt''1unle Ult!pbc the pilti.,,,t "'nl' \'err 
C<l-nlwmth·". For ;.::r;llb "I "1'lT fil'" millimetre;;. II,,: lIlellw,1 Wlt:'- Illudl Iuu Ull­

rcliuhlc. 

lIarnHlller ha.1 Itlr(·ad) dtd .... i",·,J "');.::c I" ..d,::!l· o'lI!lIr..,. fOlr ,·orltt'!ll graft 
fix(lliull. (",,,'("a'll...r 1\"\",1<'1". J. I.. 1')11'1. 1')-1<)1. Altll""ƌ), tl,is is IIVW Ihe melh"d 
Ill""! fre'llIe"llź ell1pluŻe(1. illiliallƍ lht' tltlel·rl.1inl} ill o"taillinp: rt:a)[y finc IICC..tIClS 
al1ll l'lIllIre malt'rial mnd., il (liUkul. tn "ppl) IIlIi\er>:all). AI Ihe Ophihalillulv­
ginll Ctlu;,::n..':";< "f ,h.· L ni",,, " ill;.:,I"11I ill 1'152: SC}·mllur Philp ... ,lc,.crihc,1 a 
Hlt:lhod uf fi.�alilJn u,;in:: a l'"Hd ptu"tic "plilii. in lIppearance likc It curlleal 
cuntael lell". I "hilps. A. S. lllll! FiUl"iIllIll. E. F.. 1952). 

303 



f",llllft' (,( a ;;;l!i;;f;l<'l"rɞ ɟJ1lilll j" Ihill. '1Ili!.· il ɠI",uld I'cluill il;< 

... • . 

TIlt' ɋrL'al\'?1 Ili,.a,I,,;ml:lge "f IIIL' .. rip:illrtl .plilll mflhu,1 \\a" a "day ill IlI'alinɌ 
vf IIII' ',OIlIUI. a ɍcriuu", /11,1111'1' "ilwe Ihi." ';l'linl 1'11111,1 Ɏt'ld"m be I..rt ill pu�ilioll 
fur lIlurl' Ihan Ibn'" wrt'h. l'llilp" qui,'!,Iɏ "h....n.,(1 Illal lH'alillɐ wa;;: ,.Iuwcl' Ihl1l1 
'.]II'n' f·r\'.".ɑ ,.ulure" \\ITI' u?"fl aud t,,"ɒidt!It;,1 liial Ihi" 11'11;;: lik,'I) 10 he II lie 
I" Ihe L'xdu."ilill "f 1.-;11"1< alld "ir [1'''111 IIIf" i!rufl ,.urfa '1'.. tJlCr/'HIilI' lhi�. I ... 

inlr",hwed IIH' perf"rah',1 "I'I:P/,I'I']I"I" "plilll hul lilill' iIl11,rm'\lIwnt result"11. 

Thinkillg !llml;': II ... .,..1Im.: linc".. I inlrnrlUl"cl1 1111" larɓc1) rrl,,ɔɕlnl"'cI 1<l'lilll. 
IFig. 1.1, Allulher "I'j"llilul In II ... ori;,:inlll ,;piilll 'Ia� iL" Illi,'k,II'ɖ'" a5 Ihis L'uu,oell 

ulldue tiil'L'omrurl I" IIII' 1'I;'llj"111 alld "I"u 1 .. ,1 I" ",Hli,'r I"v."t"nillf! ,,( ihr ,.ulure". 
TI... rdun'. al Ihe Varr1l' litJ]e 11'; uh"rill!; IIII' 1',11\"1'11. Ihc Ihil:kl\{:ɗ.ɘ 1"11" f! dUf(·11. 

ThL' iUIJ"'uwnll'lIl uəjn<! 11ll' IW" "Jllinl \\;I� I't'r., lIlill'kt·rJ hut in rftr"ɚl"xl it 
;;eem� ulilikd, Ihat llii,;. \Ill;; ,Iu .. ('nlir"I) or ..11'11 mainl} I" Ih .. an'...,;!> Df lear 
fluids I .. Ille ɛrafL Till" inlnxlUClioH or lilt: large fell"ɜlralioll;; allli Ihc simul. 
1,1Ilenu:'! ,If''CrNI$(' in Ihit:kllL'�� prudu ... ·d a pli:thle in51e;1I1 or a ri,dol .ɝplin1. 

1\11 "'''';<Clliial 
/'urllalun', it ɡI\Ould IJL' �prill;:) awl 1101 ri;,dd. Wilh !;'uL'h " Vpljrll re.:,;ulll' I",tame 
"ali?f(!t.:Ivrɢ IIIOU;:h ..Ievali"n ur thc ɣrllrl cllg" m'rurer! "(,(,:l5iollall.I·. 



11<>1\"'\'''1'. 

(:,m'Ƽ;,\l, 1,1!\1"'ts 

'I'll<' nri;;illal Philp" ƽplilll h;HI all iu:id .. r,ldillņ of "II1'Vn\lIl' .. of 1:,,') Illm, II'hkh 

,·urrl';;p"lHl,. "Pl'r"Ximllll'l; I" !Ill: 1"'I'lplwrllJ "'11'<1<',1, tlwugh il letLdǈ lu 1>:: (l lillie 
Ion ('IHH'fl. Frf''[uf'1LlIƾ Ihi` r:"IIII,= I" ('nllƿi,ln1Lhl, 100 !'l1lull ǀiJ\l'I' 
"":tn,,,1 nll'neal' ;lI'l' uflen flallŀr limn IIl1nllal. 

Thc 11-"1' . .{ a "plil11 willi In" gr('al a I'lIrl'f' int:vltahl}' I.';L,Iǉ 1<1 llil ,'lc\'IIIt,t! graft. 
II is impvrtillli thai liL!! :;plilLt :;ILUII!,I fit a,. \'xilctla a,. p',I':!llilJlc aUfl 10 this l1111. 

"'pliliis ",huul(1 1M" ;'l\aibJ"c with 1'[l(lii tlf "lIn',III1I'1' illO'r,'(\+ing ill <1,cl':" IIf 0.1 111m, 
ILIl(1 Ihc rn",,1 ;tppmpriah: "U1'\C Łhuulll I... sd"t:lt"(1 prill" 'f. thc «I,/'falinn, I I 
ir 1I!l(.'ful In dl;!d, Ihf' fit II ilh tl1O' "p,'ralill!;! mil'T,,ł'nlM.:, 1'111' 11l1I!'1 u;;u;1I rail;!" 
uf I'uncǁ n"luirl,,1 i: {Will ::.5 111111, Itl !J.un 111111. ,\1 IIII' I','..,..'ul [imf' w(lrk is 
proIT<'IlillC::: wi111 n ViCII III pnll'i,lillg ""Ol'll> fillilll-l >plilll< ma,lt: llIllil·iflually 
for e:ll'h pali'·1I1. Thi" I:; IW'ilil-l" dOl'" in l"lJIjulIl'liUIl lI'ilil \'if. ;\'lul1laguc liul,cu 
at til<' C"lllad 1 ... ·I1` PCjlilr1tlW1L1 of 1\1""rfi..!,I,. E}c H()Ń"ilal. 

Tile "'plilll ǂ11"lIld Iǃ fiń,'d h) ("u,' llLul!"llli:11 +1t1L1I"'" I Fil!'" i amI :·H amI 
Ihi,Ǌ Ilill kall II> \"1'y fali=fllrl"r) IlI'iiliul; pl'mj,k,1 IIII' +lIturt'Ǆ "r\' :1l'l'lInLlI'ly 

p[ill'f'.J TIll' pla,·iro;:. i .. ru";lital\',1 I,; .1 Ňlll"'i1L1 maker. (Fiǅ, -II, Fi;:.. 5 ",1I"w;; tilt' 
graft ill "lal'" uml..r Ilic ,;plinl in 111(' "alll<' ,·a;;... :1:' Figǆ. 2 and :-1. l.illl{· inihlli"n 
is ,'au;:,-"I I.Ǉ IIII' ;;."Iilll an,t il 1IIi1a fI.'mail1 in pl;lO'e rur filt· IIl:ck". TIlt' t'xacl 
lell;:.lh II( lilllc fur I,hidl 1110' ,Ņplil1l >h"lIld n'm:li" \':lri,'" wilh IIIf' IYllt' or "11"1:. 



Fi)! 3. 	 l\I""kn 0" eA'r. TI,,, e;J:ln l'"inLB, ,lill.",,1 ,II "wlhyle",' 
hlu.,. "",rk 110 ... J1,,Ci(ioll> f"r 11... ,,,(ur.'. ,mol farilil"l<: 
in@rr1i" ... 



", win lK- rt:(]uiret.l for keralocolIll!'. 

II in the ;thseJIcŜ' nf 1',,!'CuI;Irization tlIP immllllolu;.:il',d rI'."pUIISf' 

Fur 1: . ..:all1l'lc, <I" lilllc 1.1'" Illft."C I\I'I'''.Ś 111;1\' bc ark'<luate fnr inlcn:lilial keralilis. 
hili al leMI five In.'f'"k 

LJsu1.l1l> Ihe "'plilll slaris I" luu"t'li slil.dtlly al 1.Ilmul (nUl' weeks aud mar ht, 

l'a!Oily rl"mnV\'l[ lIfler Ihi.". Aftl"r "lIlting 1111" Ǐl/llIn:;;: lIll(l hcfor1" lihing Ih,. spliol 
.. n atternpl shuulrl hl' lIIarle lu rOlall" il genlly wilh a I'ruhe, If il rlocs lIul rolale 
frccly it śhoul(t nlll lit" I"ClIl(I\C'] hUE lefE ill pu.ili')11 ami Ih" crc replllltlcd. t\ftcr 

Iwenly-fuur IWUf." tllǐ ǑI'lint will be fnlllld lu (olall" rredǒ ami l';\lI Le removel! 
ca!'ily. 

If posLihlc it I'elldratillt!" ;.:raft shoultl he kept to " "ize of "1"\"1'11 rnillimctn'1' 
or 1l":5s IlI'c,lu",,"' CH' 
1:5 mon' Ǔc\"crf' ill a grafl larger thall thi[. Grafts ovcr ;:evcn millimt:lr('s ,,!:I(lum 

sltuw a Le\'cn: rt'adillil while with thoSt' of .wer eihhl millimetre,; a reaCii"l1 is 
arlllOǔt iIICI'itahlc. In HI!diliun. ill l'a!'Cularizc(1 tOrnc3, 7I'felld of I'C!!$l'!i< to till.' 

graft occllrǕ more rl'adilǖ the Illr;:'l'r the grilft. Thus wllt."re n pt'ncll"i1ting: grnft 
i" TNluirrd III it \·::t",·ullirizt:d '·"rIll'a. il i� "Mpt'("iHll)" .I"!'ira!.I,· 10 IIl'dol'lIl a [IIIliJI 
;!raft Ilhl"llwf " ]lrelilllin,t1"\ ];lIl1rllilr ;::rnft h::tM hrl'!) pnfflnlwd "r 11"t. 

Lllllt'r lhe"..' <.:iu·umslall<.T". a \'f'r), !'Itl::tll grart of le8� thlll\ ]ix millill1fltl"l'� Illlly 
Iw tilt' II\OǗt likely 10 1"I'llwin t·hŝar. III ,,"udl ;!l""rl'" ,·tIMl' t" I'd;.:e su!urr.Ş 1Il1l1 
C/l(şnJal'II ,," lltl" opli<':111 7.0I1f' it is rI r:nǘ1II udl'all!<l.W· III U�fl it .N[llinl. TIll' ]plil1t 
nlll he wwd �Ut('l',",,,full\ fIJI' grafl!; 1111 lu ciǙIJI Inlllltlll'trcǚ hUI ,>df;!.l' III !'d8e 

:;ulul"!'s aft' ;.:<'nerally "upcl'i"r I\here lhe c::r::tft ex('CedŠ .Nt'V"11 millinlt'ln';<. Wilh 
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(" lilt' rerq)]cnl ,Iutill9 n 6uHiciel1l pI'riod for il to heul 

grafts "f diameif"r ",ix millimetrc!' 1(1 ;;i'VCII millinlf"tr�s I!ither splint iixalioll "I' 

dirl!d sUluring ;;iv\' c(luaJlr !!,oocl rel>ult". Tile m"�t .ɀIlti,Ɂfaclury method lOf Ilirecl 
.ɂulllrin;;: i!' 10 in!\(Tt fwm flOur I" (·i;;11I intrrruplt>d "'!lllires foJluwl!d hy II COil' 
linuous ",ulurc, 

l-lilhcl'lO til ... sulurc 11111\('l'ial usrd hu", hCi'll .. nlireh i;('n!1I Ƀtrall(l \'ir;.:in silk 
hUI (Iui!e r,'n'ntl), I hlll'c IHI(I Ihe oPI'"rlullily lu If) 1010 1'1'1'1011. l1�sl result5 
llpp,car 10 I,e obtailll'ri usillg "il';;in !'ilk for \lle inh.:rruple,1 6ulur5t: ami IlCfloll 
for thc CUliliIlU"�. Tlw fOl'nwr "an b,' remuvcd llfler I",,, II'I�ks while till' pt·rlnn 
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INTRALAMELLAR HOMOPLASTY FOR THE PURPOSE 

OF RELAXATION OF REFRACTION OF THE EYE * 

BY 

E. D. BLAVATSKAYA. M. D. 

Yerevan, USSR. 

The first attempt to correct myopia by means of surgery was made by 
Fukala (1890, 1896). His proposed operations were not successful and were 
discarded due to their heavy consequence. Only after more than 50 years, with 
the perfection of surgical technique, individual authors once again turn to the 
removal of transparent lenr in the case of high short·sightedness (Valerio, 1953, 

Salgado, 1954). 

Operations, having the purpose of eliminating or lessening short.sightedness, 
can be joined to three main groups: 1) the shortening of the eye's axial length 
by the resection of the sclera; 2) introduction to the antcrior chamber of the 
cye artificial lens with diffractive action; 3) reduction of the curvature of the 
anterior surface of the comea. AU of these operations are now in the stage of 
experimental cultivation and study, operations on people are few. Surgical inter· 
vention of the cornea is less dangerous, than, the introduction of intra·cameral 
lens or resection of the sclera, as, basically it is 1I0t connected with the dissection 
of the eye. Besides which, the leading role of the cornea in the dioptric system 
of the eye, the availasility of studying its optical properties establish wide 
possibilities for modifying various types of surgical intervention and, what is 
especially important, the degree of refractionary changes in the required limits. 

• 	 Translation or the arlicle puhlished in U.S.S.R. JOUfMI Ophthalmological, 1966, 
NQ 7, pp. 53().537. 
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The purpose of lefractionary operations of the cornell comes to the change 
of the curvature of its anterior surface at the same time preserving its full 
transparence. Such operations are lamellar auto-keratoplasty operations (Barra. 
quer, 1958, 1961), the finttenillg of Lhe cornea by incision of the posterior sur· 
face (5alo, 1953), CUlling the peripheral ring of the anterior layers of the 
cornea (Payales, 1950; Pur, 1957; Barraqucr, 1949), kerntectomy (Strampelli), 
1964). stromcctomy (Krwllwicz, 1963, 1964), keratomileu!i! (Barraquer, 1964, 
1965) and others. 

Operations of intralamellar grafts of the cornea are cuitiviHcd, mainly, for the 
intensification of the eye's refraction by aphakia (Barraquer, Krwa",jcz, Kash­
ouk and Morkhat, 1961). Investigation of various theoretical variations of intra­
lamellar keratoplasty with the intent of changing the rcfracti\'e power of the 
eye, Barraquer produced up to ]8 diagrams, among which is the diagram of 
the gralt, having the form of rings, introduced to lilc stroma of the cornea 
through the anterior !:urface. According Lo Barraquer such keratoplasty should 
bring the flatness of the comea, thai is a negative effl.'Ct. Although Barraquer 
h.imself did not use that type of. keratoplasty neither in experiments nor 011 
patients. 

Engaged in refractiollary keratoplasty with the aim of changing the refractive 
power of tht:: eye '"(E. D. BlavatskAya, 1964, 1965), we had the possibility of 
convincing ourselves of tlle preservation of tlle transparency of the cornea after 
its extoliatioll and transillant healing of the inner_ corneal graft, on the con· 
dition of isolating it and the injured bed, from the effect of lears and conjunc­
tive dctachment. Good, almost without reactionary healing of inter-lamellar 
homotransplants in experiments on rabbits served as a basis (or explorational 
operatiolls with the aim of relaxing the refractionary power of the eye. TIle 
decrease of the curvature of the anterior surface of tlle cornea in suggestions 
up to present operations have heell reached b)' thining the cornea in its optical 
zOlle (keratectomy, stromeclQmy, keratomileusis). We were able to receive the 
same effect· by another method: not chonging the thickncss of the cornea .in ils 
central part, lessens the. refractive Etr.ength by introducing to the stroma the 
transplant·in form of rings. 

!udg'ing by literary sources, such types of "operations, up to the present have 
riol been conductea by anyone. 

Theoretically there are three possible variations for the alteration of the cor· 
neal ·curvature, by use of .ring t,ransp[allts: tlle surface of its central parts 
bC(:ome: 1) less spherical, 2) flal,3) concave (Fig. 1 a, b, e). The degree of 
the,change 0'£ the curvature of the cornea in the oplicaJ zoue depends on the 
thickness 01 tlle ring and size of its diametrical aperturc. Consideration should 
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be also taken of the change of the configuration of the ring after grafting. 'Vc 

were cOll\'inced of the change of forms of inter.plastic grafts, when, just at the 
first days after the operation tile I>cripheric paris of the ring were seen on the 
histologic section. The ring on the whole lost its previous from and'took the 

�, j 

I 
I 
j 

the forming power of 
inner border of 

l:ig. L 	 A diagram of Ihe change of Ehe cun'uEure of Ihe anlerior 
ourface of Ihe corn<:a aher graltinj! rings: a' Ibe Burface 
of Ihe cornea hccomeL ie!8 sphuical; b) lIal; c) Cl,lrnea\'e, 

appearance of two Jells. The forming power is above all the cornear plastic ten. 
sian, its pressure on Ihe Irtlnsplant, Under the cUcci of 
the cornea the smoothing of "corners" of the outer ulid the 
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ring takes place. Significance in the changes of the forms of the ring rests not 
only in the thickness, but in the width. 

So as to acertain ill experiments, what optical results may be achieved by 
intra-lamellar transplant rings, we undertook two basic groups of experiments: 
in the first group (16 operations) went the transplantation of rings of all 
thickness of the donar's cornea, size! 4. x 7 mm and 5 x 8 mm; in the second 
(22 operations) - the grafting of rings of various thicknesses from the anterior 
and posterior layers of the cornea. The eyes of rabbit just killed served as 
material for transplants. Before the operation the epithelium of the cornea was 
thoroughly scraped off to avoid allergic reactions and formation of epithelial 

d.. 

Fig. I b 

cyst (V. V. Vojno-Yasenetcky, 1958; V. C. Bellayev, 1963) and the grafts were 
cut out with a trepan of suitable diameters. B}' taking the ring [rom the la}'er 
of the cornea it was preliminarily divided into layers by spatula or curved knives. 

The technique of the operation cOllsists of the following: after hypodermic 
injections 0,5 m! 1% of promidol solution, then retrobulbar injections are given 
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of 2,0 ml O,SCYo solution of novocaine; the eyeball is dislodged and a gauze 
napkin is fixed. At 1 - 2 mOl below the limbus a horizontal or slightly arched 
incision of the cornea approximately at the middle of its thickness takes place. 
In the "pocket" the graft in the form of a ring is introduced, and it is carefully 
arranged so, thai its opening strictly coincides with the optical zone. At the lip 

of the wound 3 or 4 resorptive stitches are laid. Installation of 1CYo atropine 
solution and 30% albusid solution, injections of 30.000 ed. penicillin under COil· 
junctive sclera. In the period of 5-6 days after the operation - instillation of 
atropine Blld albusid once n day. 

With the use of Rodenstok's skiascopy alld refractometers, the general refrac· 
tion of the eye was examined before the operation; the radius of the curvature 

of the anterior surface of the cornea by ophthalmometer and the thickness of 
the cornea in the optical zOlle with the help of a prefix on the slit lamp, sug· 
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gesled by I .  A. Viazovsky (1960). Studies were repeated at various inten'als 
after the operation, besides whidl, keratograms by the perfected method of 
E. C. Simer (1962), and Jlhotographs of optical sections of the eye meridians 
by the method suggested by A. I. Dashevsky (1952), and Viazovsky (1956, 
1961). 

A great part of the experiments took JJlace at the Odessa Institute for the 
Diseases of the eye and Tissue Tberapy named after V. P. Filutov. Photograms 
of the optical sections of the cornea were take.l by the Institute's Scientific 
worker I. A. Via7.0vsky. Keratograms and profile photographs of the rabbit's 
eye were made in the Institute's photolaboralory by E. G. Shaer. 

In all, 45 operations on 36 rabbits were performed (9 rabbits were operated 
on both eyes), of which 3 rllbbits (2 of which were operated on both eyt-'S) in 
the first 24 hours a sharply expressed inflammatory JJroccss arose from the 
conjunctive side5 of the cornea alld iris, the result of which was that the cornea 
dimmed and blood vessels developed. In the cultivated material these three 
rabbits wel'e not included as, still another was operated on both eyes und died 
the first day after the operation. In that case, in the real work the results of 
38 operations were studied, J:.erformed on 32 rabbits. The healing of the trans· 
plauts of these rabbits was smooth, without any kind of nccesSory infillmmiltory 
appearances; as a rule, at the openings of and around the graft and cornea. 
there was a slight op31cseence in the first 2 . 3 days, then the detection of the 
graIt was made possible only by special study; lhe surface of the cornea remained 
smooth. 

Let us lead to the further analysis, reuched after grafling rillgs of various 
thickness and diameters. 

1. Configurution of tlle anterior surface of the cornea changes after the 
graftiug of rings, the flattening corresponding to the ring openings. This lIat. 
tening in most cases arose immediately aher the introduction of the ring in 
the thickness of the cornea and at the laying of stitches on the wound. Thc 
flattening effect in the central part of the cornea rcmained during the whole 
term of study of the opera ted rabhits lWei are visible on the cust omary profile 
photogrllphs (Fig. 2, 3). Changes of thc configuration of the cornea are clearly 
visable 011 the histol ogic sections and photograms of the optical sections of the 
cornea. Studit.'S of the histologic sections and especially photograms of the optical 
sections confirmed our theoretical assuJnlltions of the three possible types of 
changes of the anterior surface of the COfllca after introducing ring grafts to 
its surface. On the histolo gic sections rt:ceived in the early days after the 
operations, the change of the ring forms were clearly seen: they do not have 
a cylindrical form by any of the sections: the sharp edges of the ri ng were 
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Fig. 3. Rabbit 883, right ")'e. 
Gellerul refraction of the eye 
"rlcr the ol'eralion . hYllcr­
mcttop)' 7, 00. The eornep 
i5 flattened in the central 
purls. lit the 1,lu®" of the 
rinr; 5raft·elevated. 

Fij!_ 2. Ibhhit 34, rigllt eye. Ge­
lIenl refractioll of II.e ey .. 
afler the ol.eralion • hyper­
metrot'Y 11.00, Ih" ¯lIrfuo;e 
J' lhe °orllca flattened. 
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laid the same, in the internal, as in the external limits. During the examination 
of the rabbits opnated eye, in some cases our attention turned to rather distinct 
eiecations, corresponding to the inllcr rim of the ring. Usually it is noticeable 
afler grahing the ring from the full thickncss of Ihe cornea. On histologic sec· 
lion it is seen Ihal Ihese elevations are formed on account of the thickening of 
the stroma, the anterior walls of the "pocket" of the cornea and its epithelium. 

-':hc edge of the rings arc in these cases sloping, and thinner. Various typcs 
of configuration changes of the anterior surface of the cornea after grafting 
the rings, are ill direct dependence of the size and thickness of the rings. This 
is especially clear in the J>hotograms of the optical sections of the cornea, pro· 
duced for radius studies of the corneal curvaturc. So, the flatness or apparent 
flatness of the surface of the cornea in its central paris (type II were received 

by grafting rings 4 x 7 mm in the full corneal thickncss, that is by grafts of 
medium thickncss, equlII to 0,25 . 0,32 (Fig. 4,5). Photograms of the rabbit's 

Fill. ,I. Rabbil 395, righl eye. 
!'I'ololnm of the oplic.1 
seclion of the cornu. Co­
rrO:PI'Ol\ding lperture of 1111': 
ring of Ihe cornea is flat· 
lened. Hipermetropy 20, 
OD. 

• 

• 

318 



INTRALAM.:LLAIt JlOMOI'LASTY 

Fig. 5. Rabbit 133, right eye. 
Photogram of the optical 

tieclion of the cornell. Tht! 

anterior surface of the cor­
nea's corre$ponding 'I)enure 
of Ihe rillI'> is fist. Hyper­
menopy 20, 00. 

cornea with transplants of rings 5 l( 13 mm ulso 01 full thickness, appear other· 
wise. Here, type I prevails, that is in the central pari of the corneal correspond. 
ing opcning of the ring, equal 10 5 mm, although flat, by clearly guarding its 
proluding surface (Fig. 6). When grafting rings of sizes 4x7 mm. but two 
times thinner, the change of the configuration of the cornel all"ays corresponds 
wilh type I (Fig. 7, 8). 

Keralograms, received of the cornea with intra lamellar ring Iransphlllls, have 
a special, typical form (Fig. 9, 10). The central circles of the kcratograms are 
increased in diameter and are evidence of the relaxation of the cornea sphere, 
subsequently, between the rings, appearances as of ruptures, are nOliceably 
rcmotc; in those parts they correspond 10 narrow furrows on the surfnee of 
the cornea at the inner limits of Ihe grafted rings. The rings of kcmtogram 
reflecting from fiat or slightly protuding surfaces, lose their clearness, the dis· 
tance between them increases by many times. Then come circles, reflecting the 
increase of the curvature of the cornea, corresponding to the arrangement of 
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the place of Ihe grafted rings. Here the rings are condensed, narrow, smaller 
in diameter. Keratogranls make it possihle 10 j udge not only the sphere, but 
and of the smoothness of the surface of the cornea and of the restoration at 
remote periods after tile operation. 

2. The radius of the eomeal curvature of all of the operated rabbilli increased 
in the field of the aperture of the rill;;. corresponding with the optical zOlle. 

Fill. 6. Hnhbil 403, righl eye. 
I'holo.null or Ihe Ol.tical 
tie,'liou of 'he cornea, CO" 
rrt"l.ondinjl; ul.erlurc or the 
rin", in I.I,,� unlerior utlrfuce 
of II... rornea iv ftallened. 
lIr",:rmelrop)' 16, OD. 

Studies of the radius of the corncal curvature wcre made by using ophthal. 

mometry alld demanded special skill, as it WIIS important to center the apparatus 
011 the aperture of the ring. Thai was possible thanks to the eorrespondunce 
of the diameters of the optical zones, the aperature of the transplanted rings 
and the technical (Iuta of the aJ>paratus, intented for studies of the spherical 
surface all parts of 3 mm. in diameter. The normal size of the radius of the 
rabbit's corneal cun'ature for lhe given groups of exper imental animals were 

within the limils of 6,13 to 7,05, with the predominant curvature of 6,57 . 6,64. 
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Fi•. 1. Rabbil 833, rillhl eye 
l'hOIOllram of Ihe oilliral 
�edion of Ihe rorne�. Tllc 
cornea lIalletled, the IItllcral 
conli/!urotion i, �IIIHlri,·�1. 
Hypermctroll)' 7, on, 

fo'i,. 8. Rabbit 36". rilhl eye. 
PholOlram of the Oillical 
section of Ihe I:ornea. The 
cornea i� flallcned. Ihe 1111.'­
,"'fill i5 sl,hc­
riral. 10, 
OD. 
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Among the operated rabLits the maximum increase of the radius of the corneal 
curvature of the anterior surfllce of tllrcc mLbits after the transplants of rings 
4 x 7 und equaled to to,05. The grafted rings had 0,29 and 0,30 mm thickness. 
By grafting rings of the same thickness. but of 5 x 8 diameters, the radius of 
the corneal curvuture increased [rom 8,3 to 9,35 in 5 eyes. The same figures 
were reached Ly grafting rings of ,L x 7 mm thickness fo 0,13 - 0,16 mm. The 
radius of the corneal curvatures by transplanting rings of 6 x 8, thickness of 
0,12 - 0,14, were practically uncharged. Apparently, 1101 olily the theoretical 
but and the practical possiblc variatiolls, whcn the curvature of the cornca after 

Fi,. 9. 	 Rahbit 34, rillhl eye. Kcn,IOlram. The circlee (lisl.er;;e 
accordin, 1(1 the II,crture or the riol. HYpermelroPY II, 
OD. 

transplant of rings do not change. Then as the table of corresponding radius of 
the curvatu.res and refractive powers of the anterior surface of tile cornea com· 
plid in the estimale on the co·effecient of the refractive man's cornea, we were 
contented with only the data of the radius of the curvatures. 

It ought to be noted, that astigmatism when studied by ophthalmometer was 
noticed among few rabbits and was insignificant. 

3. After grafting the rings, the thickness of the cornea was altered. The 
average thickness of the central zone of the cornea for the given groups of 
rabbits varied within the limits of 0,30 to 0,38. Afler grafting the thickness 
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Fig. 10. Rahbil 696, right eye. Kcralogram. Hypermeln.py 9, OU. 

of the cenler of the cornea did not change (difference of + 0,01 - 0,02 were 
within the limits aJlowed for mistakes). On the contrary, the thickness of the 
cornea on the rings without large diviations corresponded with the figures 
of the graft's thickness and the owner's cornea. With nOliceable difference in 
the thickness of the cornea in comparison with the outcome, it WAS usual] 
possible to discover the cause of dif(ercnces: crevices in the corneA layer, 
oedama of the sloma of the cornea or transplant. 

We bring in the form of examples data on the measuremenl.s of the thick· 
ness of the cornea of several rabbits: rabbit 450, right eye, thickness of the 
corneal center 0,33; the grafted rillg 4 x 7 mm from the anterior layer of the 
cornea, thickness of 0,1 - 0,12 mm. Two weeks after the operation the thick· 
ne55 of the cornea in the center 0,34, on the ring 0,46. Rabbit 403, right eye, 
thickness of the cornea in the centre 0,38, grafted rings 5 x 8, thickness 0,37; 

two weeks after the OperlilioD - thickJ1ess of the cornea in the center 0.38; 

on the ring 0,70. Rabbit 395, left eye, thickness of the cornea in the center 
0,35; grafted ring 4 x 7, thickne!lS 0,30; two weeks after the operation the 
thickness of the corne ... in the center 0,55, on the ring 0,90. In the light of the 
spalt.lamp a slight diffused lees of the graft and cornea in the aperture of the 
ring and surroundings, apparently, on account of the oedema was noticed. 

4. The general refraction of the ere of nil the rabbits relaxed, definate con· 
neclion between the sizes of the grafted rings and degrees of the relaxation of 
the general refraction were noticed. 
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By grafting rings with diameters from 4 x 7 10 6 x 8, in thickness from 0,31 
10 0,1 it WRS possible to obtain the relaxation of refractions within wide limits: 
the max..imum of 21, ad. and the minimum of 1,5 d. Rabbits with grafts of 
4 x 7 in the full thicklle5s of the cornea (from 0,27 to 0,30 without the epi­. 

thelium) hypermetropia arose from 23,0 to 14,0 d., or of calculations made of 
the hypermetropy place before the ol>cratioll, rdraetion of the eye relaxed from 
21,0 . 12.0 d. Thl! refractive relaxation of L2,0 d. was noticed in one case only 
in the remaining seven it was from 21,0 (bolh eyes) to 18,5 d. (also both eyes). 

The grafling of ring the sizes of 4 x 7 mm and thickness from 0,24 to 0,1 was 
performed on 11 eyes. The general refractioll of the eye relaxed to 16,5 rl. with 

_rings of 0,24 thickness; those of 0,15 - 0,17 thicknses to 12,0 9,0 d. The trans­
planting of rings of 0,1 - 0,12 mrn thickness gave the most uniform results: 
the refracti\'e relaxation was within the limits of 8,5 - 7,5 d. 

A markedly greater wavering in the change the refraction of the eye in further 
graft,. of rings of 5 x 8 mm. diameters taken from the full thickness of thc cornea 
was seen: relaxation of refraction was noticed within the limits of 14,0 to 5,0 d. 
Upon annlysis of the dilta received, the knowledge of the thickness of the trans­
planted cornea served a greilt help, measured as a rule, before the donar's dealh. 
It apl>Cllred, that a greal range in the results by grafting rings 5 x 8 mm have 
a certain tie with various thickness of the donar's cornea. So, rellixed refractiolls 
of 14,0 - 12,0 and 11,5 d. were noticcd after ring trallsplants of 0,31 mm 

thickness. On the contrary, rings 5 x with the thickness of 0,28, 0,25 and 0,23 
mm ;;tl\'e relaxed refractions of 8,0 und 7,0 d. 

For the general results of the changes of the refraction of the rabbit's eye by 
intcTplast)' of ringed grafts, it is eseential to note lhe following: transplants in 
the form of ring cause the flattening of the anterior surface of tbe cornea, 
increasing the radius of its curvatures, and relaxation of the general refraction 
of the eyes. There exist certain rules of the degrees of relaxation of refraction, 
de,>cnding 011 the geometric sizes of the trililsplanls: rings or large diameters 
cause less relaxatioll of the eye refraction; thinning of transplann of the same 
diometers cause less relaxation of refraction. 

Optimum sizes of the grafted ring, apparently, are rings 4. x 7 mm, rings with 
smaller inner diameters occupy a field !l.maller than the oplical zone. Rings of 
greater diameters arc placed in the pocket of the split cornea with noticeable 
greater difficulty and are especially placed 50, as to defend the correct form 
of the circle. Taken as oplimum si1:c3 of the ring graft, the diameter 4 x 7 mm 

and chullging ils thickness, it is possible to relax the refraction of the eye from 
21,0 to 6,0 - 7,0 d., Conditionally I"e may accept, Ihal the relaxation of the 
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By grafting rings with diameters from 4 x 7 to 6 x 8, in thickness from 0,31 

to 0,1 it was possible 10 oblain the relaxation of refractions within wide limits: 
the muimum of 21, Od. and the minimum of ] ,5 d. Rabbits with grafts of 
4 x 7 in the full thickness of the cornea (from 0,27 to 0,30 without the epi. • 

thelium) h)'permeLropill arose from 23,0 to 14,0 d., or of calculations made of 
the hypermetropy place before the operation, refraction of the eye relaxed from 
21,0 . 12.0 d. The refractive relaxation of 12,0 d. was lloticed in aile case ollly 
in the remaining seven it was from 21,0 (both eyes) to 18,5 d. (also both eyes). 

The grafting of ring the sizes of 4 x 7 mill and thickness from 0,24 to 0,1 was 
performed on 11 eyes. The gcneral refraction of the eye relaxed to 16,5 d. with 
rings of 0,24 thickness; those of 0,15 0,17 thicknses to 12,0 9,0 d. The trans· 
planting of rings of 0,1 . 0,12 mrn thickness gave the most uniform results: 
the rcfracti\'e relaxation was within the limits of 8,5 . 7,5 d. 

A markedly greater wavering in the change the refraction of the eye in further 
graft.s of rings of 5 x 8 mm. diameters taken (rom the full thickness of the cornea 
was seell: relaxation of refraction was noticed within the limits of 14,0 to 5,0 d. 
Upon analysis of the data received, the knowledge of the thickness of the trans· 
planted cornea sen'cd a great help, measured as II. rule, before the dOllar's death. 
It appeared, that II. great range in the results by grafling rings 5 x 8 mm have 
a certain tie with various of the donar's cornea. So, relaxed refractions 
of 14,0 . 12,0 and 11,5 d. were noticed after ring transplants of 0,31 mm 

thickness. On the contrary, rings 5 x with the of 0,28, 0,25 and 0,23 

mm J;llve relaxed refractions of 8,0 and 7,0 d. 

For the general results of the changes of the refraction of the rabbit's eye by 
interplaýty of ringed grafts, it is eseential to note the following: transplants in 
the form of ring canse the flallening of thc anterior surface of the cornea, 
increasing the radius of its curvatures, and relaxation of the general refraction 
of the eyes. There exist certain ruk'S of the degrees of relaxation of refraction, 
depending on the geometric sizes of the transplants: rings or large diameters 
cause less relaxation of the eye refraction; thinning of transplants of the same 
diameters cause less relaxation of refraction. 

Optimum sizes of the grafted ring, apparently, are rings 4 x 7 mm, rings with 
þma!ler inner diameters occupy a field smaller than the optical zone. Rings 01 
greater diameters arc placed in the pocket of the split cornea with noticeahle 
grcuter difficulty and nrc especially placed SO, as to defend lhe correct form 
of the circlc. Takell as optimum size. of the ring gruft, the diameter 4 x 7 mm 

and cha_nging its thid.:ness, it is possible to relax the refraction of the eye from 
21,0 to 6,0 . 7,0 d., Conditionally we may accept. that the relaxation of the 
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