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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). 
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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. 

• 

• 
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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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refraction of the rabbit'll eye from 18,0 - 21,0 if the thicknellll of the ring is 
0,29 _ 0,31; from 9,0 - 12,0 d. if the thickness of the ring is 0,15 - 0,17; from 
6,0 - 8,0 d., if the thickness of the ring is 0,1 - 0,12 mm. 

Refraclionary effects of the propoMed operations depend not only upon the 
geometrical size.!! of the grafted rings, but from many other factors (thickness 
and the curvature of the cornea receiptant depth of transplant pollition , the degree 
of tension of the cornea layers over the graft), which should also b� taken into 
consideration. 
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ABSOLUTE THRESHOLD MEASUREMENTS WITH 

THE DIASTEREO TEST 

BY 

H. W. HOFSTETTER, O. D. 

Bloominslon, U. s. A. 

Introduction. 

Recently Pardon I described an unusually simple test for screening out per· 
sons who do not demonstrate binocular stereopsis. He was 
a virtually absolute validity and reliability of separation of and 
without stereopsis. For the test distance of 5 to 6 feet, correRponding to a ste· 
reopsis angle range of 36 to 51 second!, all sujects with stereopsis made 100% 
correct re9ponse9 whereas all !ubjects without binocular vision failed to do so. 
Because the criterion for passing was 100% correct responses, the conventional 
or "50% accuracay" thre!holds were not determined . 

More recently Koetting and Mueller 2, and later Reisman 3. essentially duo 
plicat£ Pardon's results on slinghtly modified versions of the test, in the sen·' 
se that they were able to demonstrate complete response dichotomies separa· 
ting those with binocular stereopsis from those without. This feature of the test 
promped its identification as the "diastereo test". 

The present study differs from the above in that an attempt is made to 
we the same type of test to explore the absolute threshold values among per­
SOO5 who have binocular !lereopsis. The absolute threshold. also called the 
"50'70 accuracy" threshold, is the value at which the correct and incorrect 
response probabilities are equal. In the case of the diastereo test only one out 
of three possible responses is £orrecl, whence the "50% accuracy" threshold co· 
rresponds 10 "66 2/3% correct responses". This relationship can be represen· 
ted by the formula. 

3y = 2x + 100 ... ... (1)
where y = % correct responses, and x = % accuracy. 
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Procedure 

The dia�tereo test described by Pardon was further simplified for this inves­
tigation. The features are shown in Fig. 1. An ordinary Ray-O-Vac. 2·cell flash­

• 

light was used, one that had a shield protruding forward from the edge of 
the transilluminated face. This shield served to prevent shadows from laterally 
located ambient light sources and it also provided protection for the protruding 
discs mounted on the transilluminated face. Two aluminum discs 0.5 mm. thick 
and 10 mm. in diameter were cemente� in direct contact with the translucent 
plastic disc serving as the transilluminated face_ A third aluminum disc of the 
same size was cemented on one end of a transparant plastic rod 9 mm. long 
and 6 mm. in diameter, the other end of which was cemented to the plastic 
traslucent face. The three aluminum discs were arranged equidistant from the 
center of the face and equidistant from each other, as shown in Fig. 1. Though 
the discs were in fact the gray color of aluminum, they appeared black by rea· 
son of contrast when the flashlight was turned on. 

To further di££use the tramilluminating light a sheet of thin white copy pa­
per was placed behind the flat glass lens which, in turn, was directly behind 
the translucent plastic layer. 

In the test procedure the ex.aminer, with one hand, aimed the flashlight to­
ward the subject's eyes and exposed the face of the flashlight for a period of 
one to two seconds by temporarily removing a large card held in front of the 
flashlight with the other and. After each exposure the subject was asked to 
report which of the three discs, or spots, was nearest to him. Prior to each ex­
posure the examiner rotated the flashlight randomly so that the protruding disc 
would be in one of eight positions, up, down, left, right, up and left, up and 
right, down and left, or down and right. Markers on the outside of the shield 
indicated these po�itions exclusively to the examiner. Ordinary but consistent 
care in aiming the flashlight toward the subject's eyes during exposures seemed 
to be adequate to prevent the subject's use of any nonstereopsis clews. At any 
time that the .examiner suspected the influence of any nonstereopsis clews he 
:would check by having the subject cover one eye, a technique which invariably 
resulted in complete loss of stereo judgment, and thus assured the examiner 
that the correct binocular responses were in fact auributable to binocular clews. 

The data for this report were collected by two high school seniors" on a 
group (I) of other high school seniors, and by a high school freshman'" on 

• Carol Sue Miller, Indhmapolia, Indiana, and Leonard Francis Charies, Jr., Santa 
Rosa, California, who, with 31 other outstanding high school science stndents spent !ill: 
weeks at Indiana University in a Research Participation Programa co-sponsored by the 
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a group (II) which included mostly children between ages 6 and 15 and several 
teachers. 

In group I, 31 subjects were actually run through the test, but for this report 
only the data of 19 were uS¢, those who showed acuity of 20/20 or better in 
each eye and binocular stereopsis. Of these 19, 13 wore glasses. Their ages 
ranged from 15 to 17, inclusive. Only three of the 19 were females. 

Each subject in group I was given six exposures or trials at the test distance 
of 5 ft., six trials at 7 ft., and six each at 9, 11, 13.15, 17, 19, and 21 ft., 
respectively. Then he was given six trials at 22 h., six at 20 ft., and six each 
at 18, 16, 14, 12, 10, 8, and 6 ft., respectively. At each test distance the 
number of correct responses out of six trials was recorded without informing 
the subject as to the correctness of his answers. 

The interpupillary distance of each subject was also measured. This ranged 
from 57 mm. to 66 mm., with a mean of 62 mm. 

In group II, 4S subjects with binocular stereopsis were tested, but the record 
sheet� for 24 of the subjects were inadvertently destroyed before all of the tao 
llies and computations were completed, so that a part of the analysis of this 
group is based on all 45 subjects and a part on only 21 subjects. Only six 
of the 45, and two of the 21, wore glasses. The acuity was not measured, but the 
relatively hjgh socioeconomic level of the population for the school at which 
these test were made and the high attention given to proper vision care in the 
school district strongly indicate that virtually all of the subjects in group II 
had 20/20 vision. Approximately half were males. and half females . 

Each subjrct jn group II was given five exposures or trials successively at 
each of the lest distances 6, 8, 10, 12, and 14 ft. The six adults in group If 
were tested also at 16 and 18 ft. At each test distance the number of correct 
responses out of five trials was recorded without informing the subject of the 
correctness of his answers. 

Three subjects, ages 4, 8, and 9, who failed at six feet also failed at {our 
and three feet and were not included among the 45 in group II. The reasons 
for their failure was not definitely ascertained, bus there were indications that 
the 8 and 9 year olds were squinters and that the 4 year old did not under. 
stand the instructions. 

National Science Foundation .nd the Indiana Univcuily Reseueh Foundation durin, 
the summer of 1963 . 

.. Susan Cloire Hofatetter, who undertook a pari of Ibit inverti';llion u • sped.1 
project for a hi,h IChool adence course. 
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For the purpo!es of this report all test distances were computed in seconds 
of stereousis angle according to the following formula, in wbich the interpu­
pillary distance is assumed to be 64 mm.: 

Stereopsis angle in seconds = 1280/(test distance In feet)2 

Re!ults 

The re"Sults for group I are shown in tbe 19 individual graphs in Fig. 2. The 
ordinate values represent the number of correct responses out of the total of 
twelve trials at 5 and 6 feet averaged as 5.5 feet, at 7 and 8 feet averaged as 
7,5 feet, etc. The abscissa is the log value of the seconds of stereopsis angle, 
whereby 5.5 feet becomes 1.63 log seconds, 7.5 feet becomes 1.36 log seconds, 
etc. The abscissa value in seconds is shown in the scale at the top of the figure. 

The combined per cent of correct responses for the whole group at each 
test distance is shown in the curve in the upper right corner of Fig. 2. The 
dots represent the series at 5, 7, 8, . . . 21 feet in that (receding) order of 
testing, while the circles represent the subsequent series at 22, 20, 18, ... 6 
feet in that (approaching) order of testing. The differences appear negligible 
and opposite to what might have been expected as a learning effect. 

In all of the curves in Figs. 2 and 3, 33 1/3%, or 4 correct responses out 
of 12, represent the frequency of correct responses when the binocular clues 
are totally inadt'quate; 100% would represent the frequency when ·the binocu· 
lor clues are more than adequate; 66 2/3%, or 8 out of 12, would indicate the 
absolute threshold of stereopsis al the 50% accuracy level, as computed from 
formula (l). In Figs. 2 and 3 the absolute threshold response level, 66 2/3% 
(50% accuracy), is shown by a horixonlal series of da�hes in each 

' 
graph; the 

intenection of this with the trend curve indicated the log second value of the 
absolute threshold values for subjects number 6, 11. and 12 were smaller than 
that included within the maximum test distance of 22 feet. ror number 12 a 
few trials were made at 25 and 30 feel without Qttaining the threshold. 

The "log second" abscissa scale was adopted after considerable experimen. 
tal plotting to find a scale which would give a normal increasing frequency 
of correct answer! as represented in the theoretical curve in Fig. 3. Neither a 
"test distance" scale, a "stereopsis angle" scale, nor a "stereopsis angle reci· 
procal" scale gave the symmetry of Fig. 3 as faithfuUy as did the "log second" 
scale. 

The distribution of threshold "alues for the 19 subjects in group I is shown 
in Fig. 4 on a rank scale. The luwest curve in Fig. 4 represents the log second 
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Fig, 4, Ranked stereopsis threshold values for 19 subject! in Iroup I, 
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equivalent^ of the greatest mean distance at which each subject gave eight co· 
rrect responses in 12 successive trials. Since the tests were no carried out to 
this level of performance for three subjects, the curve starts with rank "4" 
and continues to rank "19". This representation of the stereop!is values on the 
ordinate in log seconds produced a curve which, 'though incomplete, closely 
resembles the theoretical curve of equal cumulative area intervals of a normal 
curve as shown in Fig. 5. From this it may be inferred that the designation of 
the stereopsis threshold in log seconds produces a normal distribution. The 
plotting of these thresholds on a "test distance", "stereopsis angle", or "stereop­
sis angle reciprocal" scale did not produce curves so nearly like the correspon­
ding theoretical curve in Fig. 5. 

The middle and upper curves in Fig. 4 are derived in the Hme way as the 
bottom curve except for the adoption of a higher criterion of p assing. This 
pennitted a ranking of all 19 subjects for the 100%, 12 correct responses out 
of 12, criterion, and all but the two best perfomen for the 83 1/3'7" (75% 

W 
0:: 
o 
U 
If) 

66% % Correct Responses 

RANK 

Theoretical curve or nOfmally distributed scores of a random sample of subject. 
plotted aecordinl to nnk. The live dOli on the curve repre6ent the m",.n and 
the first and lecond standard deviltionl on either s.id ... of the mean. 

accuracy threshold). 10 correct responses out of 12. criterion. These two addi· 
tional curves for tbe same group indicate that the lower ends of the curves 
have downward tails like that in Fig. 5. The upper end of the absolute thres­
hold (66 2/3% correct responses, or 50% accuracay) curve has an upswing 
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like that in Fig. 5, as does also the 83 1/3% of correct responses, or 75'10 
accuracy, curve, but this feature is not apparent in the 100% curve. This lack 
of upswing in the 100% curve could be a statistical artifact of the 100% cri­
terion; it could be a clustering of the several poorest performers at a single 
level by reason of the large step to the next response level; or it could represent 
the invaeion of a secondary clue at these poorer response levels_ Whatever the 
explanation or significance of this feature, it is not eliminated by the choice 
of ordinate scale. 

The fact that the use of a log second scale results not only in a normal dis­
tribution of the reepon!es for individual subjects as shown in Fig. 2, but also 
in a normal distribution of the threshold values for the group, as shown in 
Fig. 4, permits all evaluation of test reliability by conventional statistical me· 
thods. In order to incorporate the test results of all 19 subjects at the 66 2/3% 
response level (50% accuracy level) in Ihe computation of a reliability coeffi­
cient two such thresholds were derived for each subject, one from the series 
of receding test trials (5,7,9, ... 21 feet), and one from the series of approa­
ching test trials (22, 20, 18, ... 6 feet). The threshold in each series for each 
subject was the greatesl mean distance at which 12 correct reponses were ob­
tained in 18 trials. Thus, a subject who gave six correct responses out of six 
al both 20 and 22 feet could be considered as having given at leut 12 correct 
responses out of 18 even if he gave all wrong responses in six trials at 24 feet 
(at which he was not tested), whence his threshold would be identified as 22 
feet or 0.41 log seconds. Notwithstanding the imposition of such limitations 
for deriving threshold values, the product moment coefficient of correlation lor 
reliability was 0.49 ± 0.17 s. d. The scauerplot of these values is shown in 
Fig. 6, 

A scauerplot of the threshold values for the subject in group I against the 
interpupillary distances showed no apparent relationship, bu the limited num­
ber of subject dOell not exclude the possibility of such a correlation in a larger 
sample. 

The distribution of threshold values for 21 subject in group TI is shown in 
Fig. 7 on a rank scale. The lowest curve (70% correct responses, or 55% 
accuracy threshold) represents the log second equivalents of the greatest mean 
distance at which each subject gave seven correct responses in 10 successive 
trials. Since the tests were not carried out to this level of perfomance for 10 

of the 21 subjects, the curve starts with rank "U" and continues to rank "21", 
The representation of the stereopsis values on the ordinate in log seconds pro· 
duced a curve which, though only half complete, closely resembles the theore· 
tical curve of equal cumulative area intervals of a normal curve, as shown in 
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Fig. 5. From this it may again be inferred, as for Fig. 4, that the dsignation 
of the stereopsis threshold in log seconds produces a normal diSlrihution. Si· 
milarly, Ihe plotting of Ihese thresholds on a "lest distance", "siereopsis an· 
gle", or "reciprocal of stereopsis angle" scalt did not produce curves so near· 
ly like Ihe theoretical curve ill Fig 5. 

The middle (SO'1'o correct answers, or 70% accuracy, threshold) and upper 
(100% correct answers, or 100% accuracy, threshold) curves in Fig. 7 are de· 
rived in the same way as the boltom curve except for the adoption of higher 

•criteria of passing. The lower ends of these two curves clearly resemble the 
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lower end of the theoretical curve in Fig. 5. The lack of an up!wing at the 
upper end of the 100% curve corresponds to the same characteristic ill Fig. 4. 

The combined per cent of correct responses at each test distance is shown 
in Fig. 8 for each of three age cubgroups of group II. The average of the 
six adults !hows a 50% accuracy threshold of less than four seconds; the same 
Ihr]hold for the 20 teenagers is eight seconds, and the corresponding thres­
hold for the 6 to 10 year olds i5 11 seconds. It is noteworthy that the older 
teenagers in group I gave a corresponding mean threshold value of 5.5 seconds, 
as shown in the upper right curve of Fig. 2. This could have been interpolated 
quite accurately from the trends with age in group II. These average values 
for the four age groups are plotted in Fig 9. 
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Fis. 7. Ranked fttercopsil threshold valucl! for 21 subjects in sroup II. 

Discwsion 

To provide a basis for the comparison of these results with those of other 
investigators, it is possible to derive a hroad statement of the absolute threshold 
values for the whole group of !ubjects in this study by inspection of the bot· 
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10m curves in Figs. 4 and 7. In Fig. 4 the bottom or 50% accuracy curve 
centers at about 0.6 log seconds and shows about two·thirds of the &ample be­
tween 0.4 and 0.9 log seconds. In Fig. 7, the bottom curve, which can be 
presumed 10 be just slightly higher than a 50% accuracy curve, centers at 
about 0.8 log seconds and shows about two-thirds of the sample between about 
0.4 and 1.1 log seconds. A combination of these two observations suggests a 
mean absolute thresholds value of about 0.7 log seconds with a standard de­
viation of about 0.3 log seconds. This range, 0.7 ± 0_3 log seconds, wou1d 
represent a mean of 5.0 seconds and a range from 2.5 to 10 seconds. The in­
clusion of two standard deviations from the mean would give a range in se­
conds from 1.3 to 20. 

This range of results compares very favorably with the 2 to 4 second thres­
holds obtained by Berry 4 on three subjects. Howard!\ obtained a rsnge of 
values between 1.8 and 7.3 seconds for 85 of his 106 subjech, while the other 

' 
21 showed a range from 10.6 10 136.2 !eConds. Howard believed the latter poor 
scores 10 be attributable to physical factors interfering wilh the subject's VI­
sion, presumably inadequate visual acuity or absence of binocular vision. 

The presently reported results also compare favorably with those of Bour­
don I (5"), Crawley T (2.3" and up), Anderson and Weymouth 8 (1.M" and 
up), Frubose and Jaensch 9 (3.2" to 6.6"), Langlands 10 (1.8" to 7.3"), and 

Miinster11 (5"), all of whom carried out their testing in well-controlled labo· 
ratory settings. 

The results obtained by the more typical screening techniques are not so im­
pressive, however. Probably the most inclusive collection of such data are those. 
of Sloan and Altman 12. On both the standard and a modified Stereopter they 
obtained a continuum of scores on 68 subjects ranging from 10 seconds to 132 

seconds, with modes at about 25". These were based on a 7 out 8 correct res­
ponses or 81% accuracy instead of 50% accuracy. On the Armed Forces Vi· 
sion Tester they obtained a mode value of 16 seconds for 42 subjects with 
40% of the subjects faili�g the easiest test plate. which represented a parallac. 
tic angle value of 39·41 seconds. Weymouth and Hirsch 13 obtained similary 
high thresholds for a large share of the 65 subjects on a Telebinocular stereop­
sis test. Even the "100%" performarce level on the scales devised by Shepard 
and Fry 14 for use with stereocope test slides represents 16 seconds of parall­
actic angle. 

It is apparent that the diastereotest, even when used as a rapid !!Creeoing 
instrument, measures stereopsis at a much more critical threshold level. 
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The matter of scaling stereopsis scores does nflt senn to have been given 
very analytical treatment except that skewness of typical data has been pointed out 
by Weymouth alld Hirsch IS, who represented their daLa in relation to separation 
and/or parallactic angle thresholds. Similar skewing can be ohºerved in virtual· 
Iy all published data, whether they are the frequency of correct response data 
on a single subject, as in Figs. 2 and 8, or the rank distribution of threshold 
values in a group of subjects as in Fig. 4. and 7. The transformation of such 
dala to log second scales show substantial if not virtually complete elimination 
of skewness in the data of Howard #, Crawley 1, Anderson ad Weymouth a 

Langland!! 10, Sloan and Altman 12, and Hirsch and Weymouth l». 

Such .!ikewness appears to have prevented meaningful statistical correlation 
computations, although Weymouth and Hirsch 13 did attempt to derive corre­
lation coefficients for some of their samples by omitting extreme scores. By 
this technique they derived reliability coefficients from which they concluded 
that, " ... the lC!s·time.collsuming rod·test (Howard·Dolman) and the telebinocu­
lar test are unreliable and invalid, respectively ... " In the same vein Sloan 
and Altman 12 reported for the Howard·Dolman and the Stereopter test that. 
"The data suggest, ho\¼ever, that within the group showillg good depth percep­
lion there is no close agreement in relative ranking on the two tests". Unfortu· 
nately, the data from both reports are not prfSented in raw form and so do not 
lend themselves 10 re-evaluation on a transformed log scale as was done in the 
present study (Fig. 6) showing a te!t·retest reliability coefficient of 0.5 for 
a group of 19 subjects all of whom showed good scores. 

The indication of improved stereopsis with age appears to be practically 
IIIuninvestigaled. Tiffin , 11, showed an increasing percentage of passing of a 

stereopsis. test among adults up to about the age of 40. Twenty subjects in 
Crawley's 1 Teport, ranging in age from 4 to 70, showed an average of about 
10 seconds around age 8 and a decrease to about 4 seconds at age 35. It is 
quite possible that the apparent agreement of these two reports with the present 
data is purely fortuitous, but it certainly justifies further investigation. 

No published data showing a statistical relationship between interpupillary 
distance and stereopsis have been found. The theory that larger interpupillary 
distances should give hetter stereopsie scores is not confirmed in the presently 
reported data. Neither is the large, apparent increase of stereopsis distance 
with age. Rather, these results suggest that a continuous stereopsis learning 
process may be involved, right up to full adulthood. 
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DIASTEREO TEST 

Summary 

Diastereo tl'st thresholds were determined on two groups of subjects, one 
a group of 31 high school students and the other a group of 45 subjects of a 
a 	 standard deviation of 0.3 log seconds. representing a standard deviation 
The two groups have mean thre!hold values of 0.7 log seconds (5 second) and 
a standard deviation of ± 0.3 log seconds. representing a standard deviation 
range from 2.5 to 10 seconds of parallactic angle. The te!l·relest coefficient of 

·reliability for one group was 0.5. The stereopsiz scores showed no appareRt 
trend with the interpupillary distances. but they !howed a marked improvement 
with the increase of age into adulthood. The sample was not large enough to 
establish the statistical significance of the latter relationship. 

Analysis of the data in terms of the relative frequency of correct responses 
about tne absolute threshold and in terms of tbe distribution of individual sub· 
jects' threshold values clearly indicate the justification of a log second scale 
to represent stereopsis data. In oth« words, the log second scale produces the 
distribution characteristics of normal data and &0 permits the application of 
conventional statistical correlation formula. A review of previously reported ste· 
reopsis data supports the log {econd technique. 

The diastereo test, though simple and quick in application, gives results ful· 
ly comparable with the best stereopsis data previously reported for rigorous 
and time consuming laboratory tl'chniques. The diastereo test results reported here 
appear substantially more valid and more reliable than those reported for other 
popular stereopsis screening instruments.• 
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RECENT IMPROVEMENTS IN THE CRYOSURGERY 

OF CATARACT 

BY 

TADEUSZ KRWAWICZ. M. D. 

Lublin, Polllnd 

IL has now become evidenL that the application of low temperature in 
ophthalmology is gaining more and more ground. A considerable body of facts 
has been accumulatcd, speaking in favour of cryosurgery and cryotherapy. It 
is also true, kowever, that these new methods still suffer from a certain lack 
of stabilization, especially as far as the operative lechnique, inslruments and 
equipment 8re concerned. This is no surprise for one who remembers the saying 
that nothing that has been invented can be perfect from the very beginning . 

There are reasom to believe that the constantly increasing interest in cryo· 
ophthalmology will contribute to its further advances, and a number of instances; , 
can be quoted to confirm this belief. Apart from the cryogenic treatment of 
cataract, which has become a routine method in many ophthalmological centres, 
low temperature is now used for the operative treatment of retinal detachment 
to produce exudative chorioretinitis. A very important field has been opened 
to cryotherapy by the finding thai some virus diseases of the cornea, and espe­
cially herpes' simplex keratitis, respond favourably to that kind of treatment. 
Low temperature is also used to control the secretory function of the ciliary 
body, so that the symptoms of glAucoma can be eliminated in some cases. 
Mention sbould be also made of cyclocryoapplication, which, as we have found 
it of late, considerably alleviates the symptoms and speeds up the healing of 
chronic iridocyclitis. 

It was the cryoextraction of cataract whicb, more than any other cryogenic 
technique, enabled us to do away with certain fears connected with the appli­
cation in ophthalmology of such a potent physical factor as extremely low 
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temperature. We now know that, when the exposed lens is touched with the 
refrigerated cryoextractor, there is no risk of cold being transmjued 10 other 
parts of the eye, where it might have an injurious effect. We also know that 
accidental touching the iris or cornea with the cold instrument is a rare and 
by no means serious complication, since it  can be easily controlled. In our 
practice we simply rinse the point of contact with a gentle slr-e&m of physiological 
saline, so that the tissue is immediately detached from the in�trument, and the 
accident has no evil consequences. 

This confidence in the safety of our method has, in turn, enabled us to use 
it with more freedom and to search for modifications which, in agreement with 
the general trend in cryosurgery, might contribute to its perIectioning. In the 
present article, we should like to discuss two recent developments in the cryo· 
surgery of cataract, one of them not very well known yet, the other a quite 
new one. 

Thank! to Barraquer's enzymatic zonulolysis, which so efficiently abolishe! 
the resistance of the zonule fibres, the uncertainty connected with intracapsular 
cataract extraction has been considerably reduced, but not eliminated. If, in some 
cases, cryoextraction is combined with zonulolysis /3/, the purpose is not to 
prevent the breaking of the lens capsule, but to abolish the resistance of the 
zonule, and thus to avoid complications resulting from excessive traction or 
pressure, such as iridocyclitis, vitreous loss, or retinal detachment. With cryo· 
extraction, zonulolysis can be used. less frequently and in a selective way, i. e. 
in cases when it is really necessary. The decision to apply zonulolysis can be 
taken intra·operatively, when on attempting to extract the cataract, a considerable 
reshtance of the zonule is found. The operation can be interrupted by directing 
a stream of physiological saline onto the tip of the cryoextractor. (Fig. 1). 
Zonulolysis in then carried out, and cryoextraction can be resumed. 

Since the lime when we first introduced this principle into our clinical prac­
tice, zonulolysis proved 10 be necessary in 6.1 per cent of cryoextractions only. 

Thanks to cryoextration, the operator is no longer obliged to finish the 
operation under less favourable conditions, which might result from his primary 
decision to do without zonulolysis. 

On the strength of our several years' experience with cryoextraction of cata· 
ract, we feel it now opportune to present a modification of the operative tech· 
nique itself. So far, the original cryoextraction technique assigned an active 
part to the operating.theatre assistance: it was the assistant who lifted the corneal 
flap and pulled the iris upward with a retractor, forceps, or another instrument. 
Objections were occasionally made that able and highly trained assistants are 

• 
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not always available; besides, there were operators who wi!lhed to be less 
dependent on another person's help. In smaller hospitals, where a deficit of 
trained assistance is often felt, this problem may be a real one. 

Such doubts were expressed by several authors, among others by Castroviejo 2. 

Becker I presented a special speculum combined with an iris retractor, designed 
to facilitate the performance of t.:tyoextraction without assistance. Rubinstein 4 

Fi!. 1. The conlact between the cr),oCJ:lr.clor and the c:ltuut 
i5 inlCfl'1lPled with . 81ream of 5aline directed onto the 
tip of Ihe instrument. 

was of the opinion that cryoextraction with round pupil is not a one-man pro· 
cedure and thEl':: an assistant is needed to deal with the iris retractor and cornea. 

It is our belief that the incollVeniences discu!!!Ied above can be removed by 
using the following modification of the cryoextraction technique. Prior to mak· 
ing the corneo-scleral section, a long, thin silk suture is laid near the corneal 
limbus, beside the regular suture which is to close the operative wound. The 
funclion of this auxiliary suture is t o  lift the corneal flap. After the sectioll has 
been made, both ends of the suture lire grasped with a delicate clamp, the cornelll 
flap is lifted without undue bending, lind the clamp is placed on II napkin or, 
iE preferred, held by an as!i!!tant, who will !Ie:!" to it that it does not change its 
position. Meanwhile, the operator grasps a small area of the pupillary border 
of the iris with a delicate, smooth forceps, and, lifting the iris upwards in the 
form of a tent, exposes a sufficiently large part of the cataract surface (Fig. 2). 
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Fi!. 2 The corneal flap b lifted i1y mClln� of the auxiliary sutur�. 
Using • delicate, �mooth fortep$, the operotor �rasp8 
will,l olle hand Ihe jris near i" pupillary "'arllia. and 
liru il upwards in Ihe form of D.tent. The r.ryoe:Clractor, 
ready for uget II held in the other hind. 

This is done with one hand only; with his other hand, the operator BllpJie3 the 
cryoextractor to the cataractous lem, as near its equator as possible (Fig. 3). 
As the cataract is delivered with rotating movements, the iris, still held with 

fig. 3. The md of tile H),oe:CIrICIOr i� al,plied to the caillruct. 
III nelr its ellmltor u¥ Ilossihie. 
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the forceps, is gradually returned to it!! normal position (Fig. 4). Immediately 
after the removal of the cala.ract and adjustment of the iris, the liftt.-u corneal 
flap is allowed to fall back into po!itioll (Fig. 5; the assistant's help may be 
of use at this moment). and the auxiliary suture is removed prior to tying the 

, 

corneo·scleral suture. Thanks to this technical modification, the ]lart that the 
assi!tance takes in the operation becomes equal or even smaller than when one 
of the Il'aditional methods of cataract extraction is used, 

So far, we have carried out more than 300 cryoextractions using thi> modiIied 
technique, and we feel that this series is an improvement on the 3,000 operations 
performed earlier, by the original cryoextraction tl..'Cllllique, with the assistance 
of an excellently trained staff. In our opinion, the modification presented above 
contributes to an even more delicate and smooth cataraci extraction. so that 
intra·operative complications, both ca»ular and others, become evell 1t."S5 frc(IUclit 
than with our standard method of cryoextraction. 

Thus, the principle that neither the most efficient asistanee lIor the best equip. 
ment can replace the delicate feelillg of the operator's hand has been found true 
once more, 

Fi" 4. 	 As the catun,,"! is delivered with rotating movemell18. 
the iris, HliII held "'ilh the forceps, is gradually rCiurne.1 
to its normal IloIilion, 
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fig. S. {nmediately afler the removal of the cataract and adju�t· 
menl of the iris, the corneal nap is allowed to fan hack 
into position. 

SUMMARY 

After some introductory remarks on the prospects of further advances in cryo· 
ophthalmology, the author presents two recent developments in the cryosurgery 
of cataract. One of tbem concerns the possibility to combine cryoextraction with 
enzymatic zonulolysis applied in a selective way. i. e. in cases when an increased 
resistance of the zonule is encountered in the course of the operation. The other 
topic is a modification of the cryoextraction technique, designed to reduce the 
part of the assistance in performing the operation: thanks to the introduction 
of a second, auxiliary suture used to lift the corneal flap, thb operator is now 
able both to handle the cryoextractor and to control the position of the iris 
during the extraction. 
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NEW TELEOBJECTIVES FOR THE OPERATION 

MICROSCOPE AFTER BARRAQUER 

BY 

HANS LlTIMANN, Ph. D., 

Heidenheim Germaoy. 

A description of thp. ZEISS Operation Microscope after Barraquer was given 
in a previou, paper 1. This instrument (shown in Fig. 1) has, in the meantime, 
proved its worth in practice. As it is well known, the instrument was designed 
with the intention of allowing the surgeon to adopt a comfortable sitting position 
similar to the one he has when operating with telel.oupes. Fig. 2 shows to which 
extent this has been achieved. However, the advantage of the convenient sitting 
position could only be achieved by means of a compromise, namely by the eli· 
mination of the magnification changer inside tbe instrument. 

However, even without the magnification changer, the magnification of the 
instrument can be varied within certain limits by exchanging objectives, tubes 
and eyepieces; but the magnifications thus achieved are in most cases too high. 
Magnifications below ax to lOx are desired since these yield the advantages of 
Jarger depth of field and larger field of view, Furthermore, it is also very often 
desired to bridge the gap between the teleloupes (magnification in most cases 
only 1.8x) and the operation microscope. 

A description follows of how this can be achieved with teleobjectives, specially 
computed for the operation microscope. Let us fint deal with the relationships bet· 
ween the optical data of the individual elements of the microscope, the micro· 
scope magnification and the field of view. The design of the optical system of 
the microscope is such that there is a parallel path of rays between the main 
objective 01 (d. Fig. 3) with the focal length fit and the tube objective O� with 
the focal length f�. 

The object to which the microscope is adjusted thus lies on the lower focal 
plane of 01 (Fig. 3 bottom)' and is imaged into the upper focal plane of O!! 
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Fill. 1. ZEISS Operation Microscope Iher BHrtHquer 

by means of the tube objective O2• The magnification factor of this image is 
fdfl. If the intermediate image thus produced in the tube is observed through 
an eyepiece 03 of the eyepiece magnification Va, then the total magnification 
of the microscope is 

v 

f, 

' 
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(I) 

In this case the free working distance below the main objective 01 is almost 
equal to its focal length fl' According to (I) the microscope magnification 
could be reduced by increasing fl and thus the working distance. However, one 
of the principal advantages of this operation microscope being the smali working 
distance, there is not !uHicient freedom with regard to the selection of fl' For 
this specific instrument II = 150 mm. 
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There is no free choice with regard to f| either. According (1) the tube 
focal length f} should be as small as possible, if a low magnification is 10 be 
achieved. However, small tube focal lenght means small tube length. It is thus 
impossible to reduce the focal length to a value below 125 mm, since either 
the surgeon i'j then 100 lIear to the operation microscope, or the direct free 
view onto the operating field in the eye in unpermissibly impaired by the 
microscope body. III fact only two types of binocular tube were designed fOf 
the microscope concefned, a short tube of f:! = 125 mm (on the right itl Fig. 2), 
and a log tube of f~ = 160 nun (on the left in Fig. 2). Practical experience 
has shown that, because of the superior freedom of view it offers, the long 
tube is more convenient thut tIle short one. 

\ 

\ 

\ 
\ 

\ 

\ 

\ 

\ 

915mm 

\ 
\ 

\ 

\ 

\ 

\ 
\ 

Fig. 2. ZEISS Operalion Microscopes 
on Ihe Idl: Operation Microscope wilh magnification choll4er in 5 

steps and II working distance of IIbout 21)0 mm 
on the right: Operlltion Miero!cope lifter Barraquer withon! Inak 

Oi£iClItion rhl/ngel' amI will, a workioll distance of about 
151) mm 
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Fill:. 3. Opention Microscope after Barnquer 
on the left: main objetive 150 mm 
on the rill:ht: with teleohjedive 

According to (1), the microscope magnification can also be reduced by a 
reduction of the eyepiece magnification V3• The lowest practically applicable 
eyepiece magnification is lOx. Lower magnifications would reduce the field of 
view. 

It follows from these considerations that the valUe!! f1 = 150 mm, fs = 160 
mm, and V3 = lOx are fixed for the microscope concerned, which according 
to (1) yields a microscope magnification of 

v = 10.7x 

or, when using the shorter binocular tube f2 125 mm of 

v = B.3x. 

These are comparati\'ely high magnifications, and the question is by which 
other means can the total magnification be reduced. Fundamentally, there are 
the following possibilities: 

1. A reducing telescope system is inserted between the objectives 01 and O2; 
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• 2. 	 The focal length £1 is increased, thereby maintaining the free working 
distance, i. e., 0\ is converted into a telesystem. 

3 .  	The focal length £� is reduced, thereby maintaining the tube length, i. e., 
O2 is converted into an inverted telesystem. 

The first solution means practically an extended microscope body similar to 
the original ope-ration microscopes with Galileian changer, i. e., a solution which 
was intented to be avoided by the design of the operation microscope after 

. 	Barraquer. The third solution requires considerable expenditure, since, owing 
to the image converting prism sets inside the binocular tubes, there is no space 
for an extended telelens. Furthermore, the tubes being binocular, these lense¡ 
would have to be made twice. 

Compared with these two the second solution can more easily be realized. 

A teleobjective can be made yieldini a focal length f\ = 200 mm, and can 
be inserted into the microscope in place'of the former main objective of fl = ISO 
mm. As shown in Fig. 3 the free working distance of this new teleobjective is a! 
large as that of the normal main objetive f. = ISO mm. The new teleobjetive 
is designated 150/200, which means that this objective, when exchanged against 
the normal main objective of fl = ISO mm, yielru a lower magnification, i. e., 
a magnification which corresponds to a focal length of 200 mm, without any 
adjustment and re-focu!ing of the imtrument being necessary. This is particular­
ly true for the lamps, especially the alit lamp, which require no adjustment of 
direction and focusing. 

According to (1), the magnification achieved with the teleobjeclive 150/200 
is the resuIt of the exchange of 1\ by the focal lenght fl = 200 rum of the, 
teleobjective. With the long tube (h = 160 rom) and an eyepiece Va = lOx 
the total magnification is 

V = 8x 

125 mm)and with the short tube (£2 

V = 6.3x. 

This teleobjective can be subsequently mounted on any operation microscope 
after Barraquer without any changes being necessary. It can also he attached 
to the Film Microscope after Barraquer. 

If the magnification is to be further reduced in a similar manner, another 
teleobjective (200/300) can be used. This can be exchanged agaill!l a main 
objective f\ = 200 mm, without necessitating any re.adjustment of the micro­
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scope or the lamp5. It then yield5 a magnification which corresponds to a focal 
length of fl = 300 mm. Both tubes then yield total magnifications of V = 5.3:< 
and V = 4.2x, if a 10x·eyepiece is used. These magnifications are in the im· 
mediate vicinity of the usual tclcloupe magnifications. However, with regard 
to the latter objective it must be borne in mind thaI the arms, carrying the 
illuminators on the operation microscope are at present exactly focused and 
adjusted to II = 150 mm. Thus, this objective can only be exchanged against 
a main objective f. = 200 mm if new adjustable lamp arms are mounted. 
Corresponding arms are under prepaTRtion and these can be exchanged against 
the present ones on any operation microscope after Barraquer. The teleobjective 
200/300 cannot be used in connection with the film microscope. 

By means of the main objectives f\ = 150 mm and f. = 200 mm, and the 
two new teleobjectives 150/200 and 200/300 with corresponding lUbes, and the 
eyepieces between lOx and 20x it is now possible 10 vary the magnification of 
the operation microscope concerned to a much wider extent than before. As can 
be gathered from the following tabie, the total magnification ranges from 4.2:< 
to 21.4:<. 

MICROSCOPE MAGNIFICATIONS FOR DIFFERENT OBJECTIVES, TUBES, 
AND EYEPIECES 

V. 
Objective Tube 

10. 12.5:0: 16. 20. 

normll short 8.3 10.4 13.3 16.6 

1SO lonr; 10.1 13.4 17 .1 2104 

tele ehort '.3 7.8 10.0 U.6 

150/200· long 8.' 10.0 12.8 16.0 

tele qhOft 4.2 5.2 '.7 8.4 

200/300 •• long 5.3 '.1 8.5 10.6 

• Til", normal muin objectiv", f, - 20. mm yi",lds tiI", 5ame magnil.itations, ),ut " • 
workinl distant'" of about 200 mm . 

.. The normal mrin objective f, 30. mm yields 'h, fillme malnifiulions, h,' " • 
workin, di5lant", of ahout 30. mOl. 

354 



MICROSCOPE .U'TER B"RRAQUI:R 

The diameter of the field of view can be computed from the microscope mag. 
nification V according to the equation 

200 

mm 
v 

This simple equation is the result.of a suitably related design of the eyepieces. 
At the magnifications indicated above, the field of view has a diameter of 

10 to 48 mm. 
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ECCENTRIC FIXATION CASES CURED BY PLEOPTICS 

BY 

ALY MORTADA M. S. M. D. 

Cairo· ESypt. 

Treatment of eccentric fixation which is present in 5% in squint cases is 
still an ophthalmologil,:al problem. Folk 1 experience was that pleoptic treatment 
did not prove success in U.S.A. 

Holt 2 comments that pleoplic treatment is generally unsatisfactory In pa­
tients: 

(1) Under 8 years old. 

(2) 	 Who have over 4 degree! or lees than one half degree of eccentric fi· 
xation. 

(3) Who have vertical eecentric fixation. 

(4) Who are very high myopes even with contact lenses. 

(5) Who have organic amblyopia. 

Hamilton 3 discussing the advisability of pleoptic therapy expressed the idea 
that as to maintain tbe gains of pleoptic therapy, it is neces�ary 10 attain fu· 
sion or alternation. The chances of attaining fusion are only 10%. Von Noor· 
den and Lipsius' showed their experiences with pieoplics in 58 patients with 
strabismus amblyopia showing that peripheral eccentric fixation has an extre· 
mely unfavourable prognosis. 

Von Noorden 5 studied occlusion therapy in amblyopia with eecentric fixa­
lion and concluded that: 

• 
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(1) Conventional occlusion of the sound eye proved the most effective the­
rapy particularly in younger children. 

(2) Inverse occlusion was less effective in improving visual acuity or fixa­
lion but may be useful in older children who fail to respond to occlusion 
of the sound eye. 

(3) Red.fiIter occlu�ion was successfully used in children who had failed 
to improve alter occlusion of the sound eye and inverse occlusion. 

The aim of the present study is to know in cases of concomitant squint am. 
blyopia with eccentric fixation what is the type of cases that respond to pleop­
tics? 

' 

Case reports. 

The following 27 cases of concomitant squint with eccentric fixation were 
free of organic causes of amblyopia as corneal opacity, unilateral high myo­
pia, congenital cataract, albinism, macular degeneration or central choroiditis. 
Thcre was no history of trauma, as birth trauma or old history of corneal nebula 
or macular haemorrbage that disappeared by time. 

The method adopted to treat eccentric fixation was as follows: 

(1) Determination of type of eccentric fixation by Visuskop. 

(2) Occlusion of eccentric fixing eye (inverse occlusion of Bangerter) for 
about 4 to 6 months until fixation became central helped by pleoptic treatment 
to assist foveal fixatiOD using Cupper's 6 negative after-image method utilising 
the euthyscope. Treatment was appUed morning and afternoon 6 days a week 
each session for 30 minutes. 

(3) When fixation became central the Koordinator with Haidinger brushes 
was used to enhance, localize and stabili1.e foveal fixatioll. 

(4) When fixation was central and vision 6/12 and angle of squint less than 
15° orthoptic training was' used to devell;,lp fusion. This occurred in one case. 

(5) Any ocular deviation larger than 15° after attaining central fixation was 
treated surgically (Schlossman) 7 at the end of study the effect of pleoptics on 
t."(:centric fixation was classified as follows: 

1. Concomitant convergent squint since childhood. 

(a) Cases where fixation became central (table 1) 
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PLEOPTICS 

Cases with eccentric fixation on horizontal meridian about one disc 
diameter nasal to optic disc. 

Jl 	Cases with eccentric fixation on borizontal meridian in between 
optic disc and macula. 

(b) Cases where eccentric 	 fixation did not change ils position after ple­
optics. 

Vertical eccentric fixation and temporal eccentric fixation (table II) 

II Ocular nystagmus (table III). 

2. 	 Concomitant divergent squint since childhood. 

(a) 	 Cases where fixation became central. 

2 cases of eccentric fixation on horizontal meridian about, one disc 
diameter temporal to the fovea (table IV). 

(b) 	 Cases where eccentric fixation did not change its position after pIe_ 
optics (table V). 

Vertical eccentric fixation and nasal eccentric fixation. 

1I 	Ocular nystagmus. 

COMMENT 

The 	 effect of pleoptics in treating eccentric fixation in cases of concomitant' 
squint can be classified to 2 groups: 

(ll Cases that change position of eccentric fixation towards the macula. This 
occurs in cases of eccentric fixation on horizontal meridian as macula in cases of: 

a) Convergent squint with eccentric fixation in. 

b) Divergent squint with eccentric fixation oul. 

(2) 	Cases that do not change position of eccentric fixation as: 

a) Cases of convergent squint with eccentric fixation out. 

b) 	 Cases of divergent squint with eccentric fixation in. 

c) Vertical eccentric fixation as above or below macula or optic disc. 

d) 	 Cases of ocular nystagmus. 
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TABLE I 

Ca5es !.I:here fixation became central after pleopliQ. 


1 _. Cases with eccentric fixation on hori:r.Otltal meridian about atle disc diameter nasal 10 optic disc. 


ASe in Squint Corrected Time occlus:on of Corrected visuol 
COle Y" • �ide & Refraction. vi5ual amblyopie eye ond acuity in. amblyopic ReRdu of 
NO H. dep'ee acuity pieoptic. to auain eye alter cenrral orthoptics 

R L R L cetlrral fixation. Ib;ation (one cue) 

M. R. 25' +2 +' 1/60 " month. '/60, 

2 8 F. R. ZO' +' +1 2/60 'I' 6 months 'I' binocular vision. 

g 3 , M. R. 30' -2 -2 1/60 6/12 7 months 6/60 

• L. 3S' plane +2C11 1/60 4 months 6/36 
ax 180 

, 10 F. R. 15' +6 +' >160 'I' 6 month! 6/60 

, 10 F. L. 20' plane +1 6/, 2/60 8 monlhs 6/24 

II - COle. with eccentric fixation on hori:r.ontal meridialL in bl!lweetl optic disc and macula. 

25' 1 6 M. R. H +1 1160 'I' 3 month, 6/18 

8 7 M. R. ZO' H +2 1/60 'I' S months 6/60 

, 8 F. L. 30' plane +2 6/, 2/60 6 months 6/24 

10 , F. L. 15' +1 'I' 1/60 4 montbs 6/36 

,• • 
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./, 

./. 

./, 

• 

TABLE II 

Clue, lvhere eccentric ,ixlltion did not change iu p08i,ion o/ler pleoplie, 

1 - Yerlieal eccentric ,iXlllioll and temporal eccentric /i"olion. 

Corrected 
Age in Squint Re/rac,ioll v;,u.d Site 0/ eccentric ,iMlion 
rrs & side & acui,y before and after pleoptics 

N' "' deSTIn R L R L 

11 10 M. L. ,0' plane plane ./. )/60 Yo diic diumeier above macula 

12 II M. R. '5' +2 +1 2/60 ./, 'A disc dilltneler ahove optic disc. 

13 11 F. L. 45' plane +1 ./, 1/60 one disc di¤meler temporal 10 macula. 

	 TABLE III 

II - Ocuror nystagmu. (unilateral horj%olltal n,,#/Jlmu,). 

8 M. 30' -2 -I '/60 ./. 59 around rnacub 

IS 8 M. R. IS' +1+1 +1+1 1/60 
crt 90 cyJ 90 

.. .. 

16 9 ¦l. L. ", plane plane 2/60 .. .. 

.. ..11 , F. L. 20' +1 +1 6/. 2/60 
.. ..18 10 F. L. 35' plane -, ./' 1/60 

cyllO 

19 11 M. R. '0' +I plane 4/60 6/12 between macula and optic disc 

20 12 F. R. 20' +1 +1+1 1/60 
cyl20 

Just nalal to optic di¥c. 
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TABLE IV 

Case3 where fi:«ltion became central after puoptics. 

I - Cases oj eccentric fixation on hori=ontal meridian about one disc diameter. 

Temporal to lorea 

Corrected Time occlusion of Corrected visual 
Age in Sauint Refraction visuol amblyopic eye and acuity in amblyopic 

C're yrs & s-de III acuity pleoptics to attain eye after central 
N' '"x degree R L R L cemrat fixation fixation 

21 7 M. R 30' -I plane S/60 ./. S months 6/36 

22 9 M. L 25" +1 -2 ./. 3/60 6 months 6/24 

w 

TABLE V 

II - Cases where eccentric fixation did not change its position alter pleopfics. 

Corrected 
Age in Squint Refraction visual Site 0/ eccentric /i"alion 

Case yrs & s'dp- & acuity before lind aJter pleoptics 
NO ,, delVee R L R L 

23 , M. L 20' plane +3 ./. 1/60 between optie dise and macula. 

24 9F. R 30' -3 +l 1/60 6/12 One disc diameter nasal to optic disc. 

25 10 F. 25" -5 plane 3/60 6/12 l( disc diameter above optic disc. 

26 12 F. R. 15' +l -3-1 1/60 '/9 l( disc diameter above macula. 
cyJ 90 

27 14 M. R. 40" -4 -I 1/60 6/12 Unilateral horizontal nystagmus around macula. 
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, 

In the first group the cause of eccentric fixation is most probably an extra· 
ocular muscle! motor factor as suggested by Von Noorden and Mackenson 8 
This is favoured by: 

a) In children under the age of 4, regular ocdu9io nof the good eye may 
bring about central fixation of the untrically fixing eye and improvement in 
vision without other treatment. The ophthalmologist must keep dose check on 
the fixation lest by such methods he only reinforces pseudo-foveal fixation 
(Costenbader Albert and Hiatt) D. 

b) Toselli and Bertoncini 10 found lba! after unsuccessful pleoptic therapy, 
surgical realignment favorably influence a return to centric fixation and improved 
visual acuity. 

c) Mortada II found that in concomitant squint amblyopia with eccentric 
fixation on tbe horizontal meridian nasal to the macula in cases of convergent 
squint or temporal in divergent squint, fixation could be treated by surgical 
correction of the squint followed by dedusion of the fixing eye. In these cases 
fixation in amblyopic eye became central with improvement in visual acuity. 

In the second group the cause of eccentric fixation is most probably a central 
scotoma as suggested by Bangerter 12 Oppel 13 and others. 

SUMMARY 

(1) Pleoptics cures cases of concomitant squint amplyopia with eccentric 
fixation on the horiwntal meridian. 

a) nasal to the macula in cases of convergent squint and 

b) temporal to the macula in cases of divergent �quint. 

(2) Pleoptics does not change position of eccentric fixation in cases of: 

a) Vertical eccentric fixation. 

b) Convergent squint with eccentric fixation out. 

c) Divergent squint with eccentric fixation in. 

d) Ocular nystagmus. 
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ATROFIA ESENCIAL DE IRIS Y DISTROFIA DE DOYNE 

POR 

HECTOR NANO, M. D., HUMBERTO PEREZ, M. D., 

DOMINGO R. ALBORNOZ, M. D. 

BuenOI Aire., ArIJentina 

INTRODUCCION 

La observacion simultanea de elIlas dos peculiares y no frecuentes entidsdes 
en una misma pacient!:!, motiva esta contribucion a la casuislics, pues esta alte. 
racion simuitanea, hasla donde ha alcanzado nuestra busquedn bibliografica, no 
ha sido observada. 

De Is rareza de amhas enlidades (;omprobadas en forma aislsda, hablan elo­
cuentemente eslas cifrs!. La A.E.P.1. • cuenta con algo mas de 100 casos pu· 
blicados y en cuanlo a la degeneracion coloide de Doyoe, es tan rara, que existe 
solo UII examen anatomopatologico, el de Treacher Collins, en 1913. 

Aunque puede tralarse de una coincidencia y en esla oportunidad la dege· 
neracion de Doyne no era familiar, bemos considerado de gran interes, la pre· 
sentacion de esle caso, cretmos unico. 

No podemos menos de pensnr que la presentaclOn aislada de cada una de 
eatas enlidades, revi!te mucho illteres casuistico, multiplicado en este caso por 
su observacion simuitanea. 

Con respeclo a la denominacion de la entidad descrila por Doyne en 1899, 
considerando el criterio de Duke-Elder, en su IX tomo de Sistem of Ophthal· 
mology, en que define degeneraciones como alteraciones Jigadas a la senilidad 
y dislrofias aqueJlas asociadas a la genetica, indudablemente, de lodas las de· 
nominaciones que han sido empleadas para calificarla. algunas que aluden a 

• Atroli. eaenci.l prOlruiVi del Iri•. 
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su forma y otraª a eu probable contenido anatomopatologico, proponemos el 
termino de distrofia, pues la enfermedad de Doyne, ha sido observada en casi 
todos 105 casos, entre los 20 y 40 anos. Muchos de los easos descritos como 
enfermedad de Doyne, sill duda 110 10 SOli Y se los ha confundido especialmente 
con la albef;cens, la coroiditis guttata de Tay y la degeneracion coloide comllo. 

EI mismo Doyne que la llamo primero coroiditis en panal de abejas (honey. 
combs coroyditis) posteriormente la decribio con el nombre de "Coroiditis fa­
miliar" (1910) y en su trabajo habla de que eI aspecto de las lesiones es cl 
de la Coroiditis guttata, 10 cual ha introducido no poca confusion y justifiea 
quizas las publicaciones aun actuales, en que ambas entidades son descritas 
erroneamente. Consider amos el mCnos afortunado de los terminos, el que se la 
Il"me coroiditis de Doyne. 

De antaiio y despues de la comunicaClon de Doyne, fue reconocida por fi· 
guras seneras de la oftalmologia. Treacher Collins (1919). la considero entre 
las AbiotTofias, con alteracion primaria del epitelio pigmentario y Leber en su 
monumental volumen de retina del Graefe-Saemi«eh Hanbuch (1916), la con­
sidero una degeneracion "tapeto-retinal". 

Describiremos en forma separada las alteraciones que presentaba nuestra 
paciente con la historia clinics comun a ambas. 

ATROFIA ESENCIAL PROGRESJVA DE IRIS 

(A. E. P. I.) 

GENERALIDADES . DESCRIPCION • DIAGNOSTICO DIFERENCIAL. 

Esla enfermedad del tejido iridiano -rara y curiosa­ hs sido clara mente 
definida en el ultimo decenio como entidad nosologiea. 

Su primers descripcion pertenece a Harms que 10 hizo en el K.M.f. Aug. 
en 1903. En la actualidad hay mas de 100 trabajos sobre el tema. Desde que 
el hallazgo clinico mas llamativo es la atrofia iridiana en sectores, tambien ha 
sido nominada como policoria, discoria, corectopia, diplocoria, etc., en viejos 
trabajos; la nomenclatura moderna III. reeonoce como Atrofia Esencial Progre­
siva del Iris (A.E.P.I.) aunque algunos autores la mencionan como irideremia. 

Duke-Elder ubica esta enfermedad entre las atrofias primarias y distrofias 
(junto II. las iridosquisis, atrofia gyrata de la coroides, esc\erosis coroidea pri­
mitiva, la distrofia seudo-inflamatoria de Sorshy y las estrias angioides). Inte. 
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resante e5 la informacion que recoge de Huerrkamp (1952) "cuando la atrofia 
ocurre en hombres por sobre los 50 aiios, liende a sec simetrica. 

La pupila 110 se vuelve eClopica y la condicion esla usualmellle asociada COli 
miopia y marcadas alleraciones degencrativas coriorrClillianas. pero no hay 
glaucoma. Por 10 tanto es posible que los Ires tipos de atroria puedan existir". 
Desde los trabajos de Frank-Kamenetzk..i, en 1925 y cliversos otros aulores, se 
han registrado "pedigrees", mostrando el modo recesivo de transmision ligado 
al cronosoma X. 

En la literatura contemponinea, se encuentra la A.E.P.I., ell asociaclon con: 
aheracioncs end6crinas (Larmande y Arroyo. 1957, distrofia miotonica (Loh­
leill, 1951 y Tribin-Piedrahita &. Barbosa, 1963), cun alteraciones propias del 
Status Disraficus (Pagliarini, 1953), hipoganadismo (Gazala, 1960) con formas 
nbortivas de displnsia e<:lodermal (Gajler y Bertold, 19(0)-

"Enfermedad de etiologia desconocida, unilateral, a evolucion Icntamente pro· 
gresiva, de escasa lrccuencia, que ocurre generalmente en la mujer, y que apa­
rece en la j uvelltud. 

Caracterizada por: adelgnzamiento parcial del iris, que con el progreso se 
convierte en agujeros, que comienza en el tercio medio de la membrana, des­
plazando la pupila en direccion contra ria a la alrofia, ectropion de la capa pig­
mentaria y perdida de 1a vision por glaucoma secundario". 

La teoria vascular de l a  A.E.P.J. --que fuera sugerida por Lane en 1917 y 
Zentmayer en 1918- se ha visto muy bien apoyada por los trabajo!! de Par­
ker Heath (1953). Pero -en el sentir de Duke-Elder­ no universalmente COIl­
firmada. 

Se cree que es una abiotrofja que afecta el iris, el trabeculo y el endotelio 
corneal. Pia!! (1950), Hiss (l954.) y Heath (1954), lIegaron a la conclusion 
mediante cortes histologicos que III atrofia del iris es eI resultado de Ull infarto 
isquemico por oclusion de los vasos del iris que lleva a In necrosis y de alii a 
los agujeros. Larmande 3tribuye la enfermedad a ulla disfuncion simputica de ori­
gcn enduerino. Heath y lambien Pau, descrwieron una membrana cuticular -en 
algunos casos que cuhria la cornea, el trabeculo y la !!uperlicie de las sinequias. 
Heath hallo aclemus tejido embrionario persistentei las sinequias no se lorma­
ron Irente a l  iris normal, y en variable perioclo e5tas se extendieron en ambas 
direccioncs­ como un "cierre-relampago" y Il!lbitualmente la tension comellzo 
a elevarse cuando mas 0 menos una mitad del angulo cstaha acluido. 

P. Francois, Corbel y Bizard opinan que la evolucion sigue estrictamente 3 
periodos: 1) seudoColobolllatoso, 2) seudo.policorico y 3) glaucomatoso. 
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EI 20 de junio de 1965 en la "Societe D'Ophtalmologie de L'EsI" (Francia). 
se presento a la consideracion, un Irabajo de casuistica de Saudaux, Walrin y 
Fontenaille "a propos de l'alrophie essentielle de I'iris", en la que Francesche· 
tti opino que: 

• 

a) que es una enfermedad con gran dualidad de imagenes clinica!. 

b) que es un gran problema distinguir entre glaucoma con atrofia de iris e 
iritis con glaucoma secundario. 

c) que es extremadamente importanle 1a gonioscopia. 

d) que en 10 que concierne a unll intervencion es necesario establecer un poco 
III analogia con el glaucoma que se encuentra en la aniridia. Como primera ope­
racion la cido-diatermia coagulacion perforante y eventualmente mas tarde una 
angiocoagulacion; sea de los dos horizontales 0 entre los verticales 0 haciendo 
eI metodo de Weckers. 

Saudaux hizo una cicJoanemizacion en los rectos horizontales en UII joven 
con resultado transitorio. 

EI tratamiento se reduce a controlar el Glaucoma que es muy recalcitrante. L. 
y R. Daily, sugieren una iridectomia profibictica. antes que aparezca la tension. 

Se han intentado esclerotomias (Waite 1928) Preziosi (Papierbuch y col., 
1960) dclodiatermias (Castroviejo, 1953) trepanaciones combinadas con B· 
irradiaciones (V. Gr6cz 1937-Thorne y Thome 1949, Vancea (1960) Frieden· 
wald (1950). 

HISTORIA CLlNICA 

E. de T. mujer de 48 anos. 

Antecedentes hereditarios: padre fallecido, madre vive sana, Ires hijos sanos. 

Anlec-entes personafes: menarca a los 12 anos. Dice haber sufrido una con· 
juntivitis cuando nina, por 10 quí Ie quedo "una nube" (leucoma), en O. D. 
Menopausia comienza a los 33 anoî. Haee 6 aiios sindrome tetanico secundario 
a infeccion de un dcrivado de- las pirizolonas. Cefaleas intens8!! periodic'as. 
Resta importaneia a su "enfermooad reumatica en columna cervical", que su­
fre "hace mucho". Fue tralada par glaucoma desde hace 8 ano!!. 

Estado general actual: discrela obesidad. Tension arterial normal. Sistema 
vascular: varices en ambas piernas. Sin otras particularidades dignas de men· 
sion. 
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Examenes complem(!lltarios: articulacion seero-iliaca: discreta reaccion osteo­
esclerosa de vecindad. Toru: velamiento base izq. 

Columna cervical: espondilolisis 5, 6 y7 rna C. 


Silla tUfca: normal. 


Senos paranasalcs: imagen diMana. 

Laboratorio: orina normal, quimica sanguinea normal Khant St. y Pr.: ne­
gativa. Eritro!!edimentacion 10 hora 30 y 2da. hora 60. 

cslado ocular actual: Ag. visual: O. O. = O. 0.1.: 9/10, con correccion; vision 
cromatica normal: H.R.R. 

Motilidad: extrirweca: con!!ervada. 


Mati/idad intrirueca: no hay respuestas en O.D. 


Medias tran.sparente!: aherados 0.0. 


Anestesia corneal: (queratopatia bullosa par hipertcnsi6n). 


Biomicroscopia: vcr elides (fig. N9 1 en 0.1., es normal. 


Fi,. 1. BiomicrollCopi. 
Norm.1. 

Gonioscopia: goniasinequi8!! de VII a IX y de X a XII hs. Angulo blaqueado. 

Fonda de Ojo: 0.0. solo se aprecia can dificultad atrofia de papila. 0.1.: 

(fig. N' 2,3). 
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•Periferia; 0.0. no !Ie puede ver. 0.1. "blanco a la presion". 

Prueba del deslumbramicnlo de Bailliart = 17". 

Campo vislUli; normal en 0.1. 

EleClTl}rrelinograma; (Ora. Darnel) 0.0. cxtinguido. OJ. normal. 

Fill. 2. Papila AlrOfiCH. 

Fig. 3. FOlldo Ocular 
Normal. 
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"TROH" ESENCIAL DE 11115 

DIAGNOSTICO DIFERENCIAL 

En la querato.uveiti5 herpetica, suelen aparecer zonas de atrofia del iris des· 
pues de recidivas en las que domina la hipertension y eI hipema y precipilados 
en la Descement, en la hemicornea inferior. 

Las atrofiag de iris de los glaucomas agudos incluye una ligera dilatacion e 
irregularidad de la pupila, con adelgazamiento y neaosis del esfinter muscular. 
Hay un desplazamiento tangtncial de las fibras radiales del e!ltroma. Ocasional_ 
mente la pupila queda Hja y diJatada. Cuando el ataque hipcrtensivo se pro­
longa el area atrofica puede extenderse a mas de la mitad del iris. Pueden for­
marse goniosinequias bloqueando el !ingulo de filtracion. Una dispefllion pig. 
menta ria puede llevar a la melano-hipostasis de Vogt en el trabeculo. Si la 
tension es controlada, las alteraciones permanecen estacionarias, la catarats glau­
comatosa de Vogt por alteraeiones eapsulo.epitaliales lenticulares, puede ayudar 
01 D.O. 

La atrofia y despigmentacion del iris, de origen neuropatlco. apareeen des· 
PUt!S de lesiones del ganglio ciliar, en la neuro-sifilis, espeeialmente euando !Ie 
osocia a tabes. Se ere;;: que la neurona lesionada, es In perifcrica. 

Hay paresia pupilar . 

En el Ierodermapigmentoso, se encuentran areas de artofia en el iris, cuando 
Sf: encuentran areas de pigmentacion ahernando con zonaá de atrofia en la piel . 

EJ resultado final de las infiamaciolles endoculares muestra en iris, adelgaza· 
do, decolorado, en donde los vasos normales son reemplazados por blanco! cor. • 
dones fibrosos. La sinequia es la regIa. 

En las atrofias seniles, el pigmento se encuentra pnicticamente nârmal 0 al 
me.nO$, es muy resistente. 

EI ectropion de la capn pigmentaria cs debido (Lawford, 1886), a Ia atro· 
fia del estroma y en parte a la contracci6n por exudados organizados (Fuchs 
1883·1920) sobre la superficie del iris. 

Histologicamente, en las artoHa! postinflamatorias, el proceso afeeta todas las 
capas con alto grado de esclerosis de los vosos sanguineos, y las libra! muscu· 
lares son reemplazadas por tejido conectivo hialinizado. 

Las atrofias traumaticas ocurren despues de una trauma por concusion y es 
causada generalmente por una isquemia pasajera, seguida por ulla vasodilata­
cion prolongada, asociada con alteraciones endoteliales. EI trauma !ucle com· 
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prometer todo et segmenlo anterior, incluyendo cuerpo ciliar. cristalino, que • 

puede subluxarse. 

La atrofia isquemica, ocurre cuando se allers la irrigacion sanguinea, por 
1 

ejemplo. cuando se cortan las arlerias ciliares posteriores. Ha sido ()bservado tras 
una operacion de Hummelsheim·Q'Conn()r. 

DISTROFIA DE DOYNE 

En cuanto a 18 enfermedad descrita por Dayne, Duke-Elder, 18 define mas 
con el titulo de "Degeneracion Familiar Coloide" (0 honey-combs choroidytis 
de Doyne): "esta enfermedad se manifiesta como una degeneracion primaria 
del tipo tapeta-retinal. esta caracterizada par la aparicion de cantidades masivas 
de depOsitos coloides en una formacion en forma de anillo. en el area peri­
macular y eventualmente en una degeneracion completa de region central". 

La descripcion ()riginal de R. W. Doyne, data de 1899 y la transcripcion 
textual de parle de su trabajo que 10 intercalamos en su totalidad par su valor 
historico y conceptual es la siguiente: 

Pl!culiar condition of choroidil.i, occurring in sevl!ral ml!mbl!rs 01 thl! some 
family. By R_ W. Doyne. 

• 

"The condition presents a honey-coms appearance of white spob affecting 
entirely the disc-macular region. 

I some parts til spOb nre poked out with pigment; in other parts are gross 
masses of pigment". 

(Cald Specimen. March 5th, 1899). 

Posteriormente en 1910. al comenlar la lectura del trabajo de Mould litu­
lado "Familial Choroiditis", Doync la considera similares a la condicion des­
cripla por el en 1899 y acola que el primero la lIamo "coroiditis en panal", pero 
que posteriormente la describio como "coroiditis familiar". En algunos casos 
Ia condidon era perimacular, pero en otros peripapilar y/o diseminadas. Co­
mienzo alrededor de los 20 ana! de edad. 

El misffio ana, meses mas tarde, Doyne publica sus "Further Note!! on Fami­
lial Choroiditis". 
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La describe y luego a manera de resumen agrega: "La condicion puede ser 
sumarizada aai: comienzo al principio de la edad adulta, algunas veces mas 
tarde. Puede afectar eI area macular, el area papilar 0 el area papilo.macular. 

Consisle en manchns circulares de exudacion; estss aumentan durante la edad 
pre-adulla y pueden producir alguna irrilndon 0 traslornos pigmenlarios, y el 
pigmento no existir u oÅrvar!e en buena cantidad. Durante esla elapa, la vi· 
sion aunque afe<:tndll, no es grosernmente interferidn. En el viejo, In condicion 
evoluciona hncia la atrofia, con el correspondiente grado de vision disminuj· 
do". (sic.). 

Tnl ea la raiz en el paSlldo de la enfermedad descrita por R. W. Doyne y 
que presenla nuestra paciente en lonna no familiar. 

Debemos hacer nolar, que Hulchinson y Tay, describieron en 1876 un cua· 
dro muy parecido, cuyas caracterislicaa mencionaremos en el diagnOslico di· 
ferencial y que es meneater tenerla presente pues autores modernos las conIun· 
den lamentnblemente y en algunos trabajos, retinografias lipicas de Doyne, lie­
van como titulo coroidilis de Tay y visceversa. Se las conoce y menciona mas 
comun � injustificadamente can eI nombre solo de Tay, son tipicos casas de 
Doyne. 

En realidad, esta e! la primera referenda de una degeneracion coloide fa_ 
miliar de la retina y el que la clescubrio fue Hutchinson, quien observo Ires de 
los casos descritos el ana anterior par Warren Tay, por costumbre se la 

• 	 conace por "coroiditi! de Hutchinson.Tay y quiza por abreviar, se ha finalizado 
mencioniindola en casi todos los tralados, como de Tay solamente. 

Can respeclo a 6U analomia patologica, el unico caso en que ha sido exami· 

nado un ojo can esla afeccion, es el de Treacber Collins, en 1913. 

EI demostro que hislologicamenlÆ se trala de una degeneracion hialina, ubi· 
cads enlre el epilelio pigmentario y la membrana de Bruch. 

La coroides, lambien eslaba espeSllda con depositos hialinos, verdaderos no· 
dulos situados entre Is retina y la lamina vitrea. Por 10 tanIo, a Ja luz de eata 
uniea comprobacion anatomo palologica, y par el aspecto oflalmoscopico, de. 
bemos considerar, Ja cnlidad descrila por Doyne como una forma especial de 
degeneracion coloide y no llama ria jamiis coroidilis, como 10 siguen repitiendo 
algunos autores. Stargardt (1909, 1913 y 1925), al describir 10 enfermedad 
de su nombre, considera (1913 y 1917), como muy similares, las siguientes 
afccciones: 19) Coroiditis de Tay 0 Cuttala; 29) la degeneracion p8ramacular 
o un panal de abeja a sea la E. de Doyne; 39) la enfermedad macular conge. 
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nila de Best; 49) 18 degcneraci6n macular progresiva con 0 sin Irastornos psi. 
quico! 0 sea la tipica Stargardt. 

Oftalmoscopicamente, las dos primeras son parecidas. Entre las cuatro, disen. 
limos, la simiJitud puede ser solo patogenica. (fig. 4). 

La E. de Doyne, no se debe induir elltre las degeneraciones macula res here· 
ditarias 0 no. De 1910, data la descripcion de Butler de una familia con esta 
afecciOn. Leber en 19J6, en su grandioso volumen sobre retina en el Graefe 
Saemisch Handbuch, creo el termino de "degeneracion tapeto rttiniana", en 
]a que comprendia las R. pigmentarias lipieas y atipicas y bajo el nombre de 
"degeneracioncs tapeto retinianas de la region de la macula y papila", meneio· 

fil4: 
Coroiditi" en Pand de 

� Abej" de Doyne. 

na entre ollas las enfermedades de Doyne. [I consideraba esla! entidades co· 
mo producidas por una debilidad hereditaria d-e las capas externas de la retina 
en que la degeneracion era desencadenada por Is accion de la luz. De alii el 
conocido termino de clegen©raciones tapeta retinianas que en cierto modo no 
es muy diferente al concepto de las abiotrofias de Arnold Sorsby. La patoge. 
nia que menciona Leber, puede ser muy discutida pªro no absolutamente ne­
gada. 

Behr, en 19<10 elimina del cuadro de las degeneraciones maculare! heredita· 
rias la gUlfats de Hutchinson·Tay y la E. de Doyne, y considera denlro de 
4Quellas, solo 3 tipos: La Tay Sachs, La Stargardt y la degeneracion macular 
seriil. 

• 
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Sorsby, en 1934, en su eonocido y tan !rascendente trabajo sobre las Abiotto· 
fias de retina, la considera denlro de las mismas (abiotrofia, termino creado 
por Gowers, en 1902, pilta interpretar desordenes que no podiDn ser imputa. 
dos a la infeccion. Actualmente, se habla de nbiotrofia cunndo se considera 

que l os tejidos padeeen de una re!.istencia disminuida adquiridn 0 heredada, 
10 eual produce la ineapacidad 0 muerte premalura de \as celulas, limitando 
progresivamente 0 anulnndo su funcion. Sorsby, 10 aplico a \a palologia ocular, 
en el articulo aludido). 

Consideraba la enfermedad de Doyne como ona abiOlrofia del epitelio pig. 
mentario, de abril de 1936, data 1'1 conocido trabajo de Lloyd sabre las dege· 
neraciones hereditariaØ maxilare!, Considera esla afeccian como una forma 
atenuada de eslas entidades, hacienda notar que los pacientes gozan de buena 
vision en su juvenlud, pero C!ts disminuye a medida que la edad avam:a. 

Dimmer la describe como perturbacion retiniana no inflamatoria, junto a la 
Punclata AJbescem. 

]. MaJbnin y E. Adrogue, presentan en 1936, el iinico case publicado en nues­

tro pais. Posteriormcnle, fue publicado en In A. de Of tal mologi a de Buenos 
Aires (1936). Con!idcr8n esta afeccion como familiar (aunque el caso pre· 
sentado por elias y los observados par lIosotros, no 10 crall), respelando sin duda 
Jas observacione! en la literaturo. mundial, de predileccion femenina, y que 
"se caracterizo. par la presencia de pequenas manchas blancas en la region pa· 
pilo macular, mancha'J profundas situadas delras de los vssos. que se acompa­
nan a veces de pigmento y que por 10 comun no producen en un principia al· 
teraclOn viKual. Se conocen pocos casas sin extension familiar, pero esto no 

invalida 10. caracteristiC8 anolada par razones obvias". 

La paciente por ellO'J observada, de 20 anos, ae quien examinaron varios Ia· 
miliares con resultado negativo, con vision normal, innumerables puntos blan· 
cos para macularee situados detras de los vasos y mas abundantes en 10. region 
externa ae ambas maculas. Papilas normaII's, no habia pigmento en zona mo.· 
cular. 

Tree en 1937, observo eeta entidad en varios miembros de una familia. 

Duke·Elder, en su Text·Book of Ophthalmology (1941), aescribe esta enli· 
dad como Ù'Degelleracion Familiar Coloiae" 0 "Coroiditis en panal de Abejas 
de Doyne". 

• 

Su aspecto clinico 10 describe asi: manchas amarilla! entre el disco y 1a 
macula las que tiendell a extenderÚe hacia el sector temporal abrazando la 
macula . 

• 
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Como una regia, los depositos son de lamano uniformes y Àondeados, lor­
mindose gradualmente por una sombra en anillo que sugiere el aspecto de un 
mosaico 0 plmal de abejas. 

Posieriorlllcnte, en la zona central pueden aparecer hemorragiss 0 zonas de 
atrofia que disminuyen notablemente 1a vision". 

De 1950 y 1957, datan los casos deseritos por J. Pajlss. 

Alper y Alfano, (1953), relalan 7 casos en los miemhros de una familia ju­
dia. Por sus dibujos y retinografias eonsidero que solo los casos 1, 6 y 7, eran 
lipieos Doyne. Como sucede frecuenlemente en estos pedigrees. algunos pre­
sentan un cuadro tipieo en eI momento en que son examinados y olros presell­
tan variaeiones, cuya observacion aislada jamas los incluiria en una enferme­
dad de Doyne. Algunas se parecian a la coroiditis en "gOlitas", de Hutchinson­
Tay, otru a la degeneracioll eoloide difusa, otrss a la Albescens y olras de 
dificiJ inclusiOIl nosologica. 

En 1966, Alson Braley, ahorda en el primer capitulo de "Retinal Diseases", 
el estudio de las "coroiditis de Doyne, en panal de abejas y de la coroiditis de 
Tay". Describe la entidad por Doyne, como "caracterizada por depositos gran· 
des, circulares, simitare! a depositos de material coloideo, en eI area macular 
asociadas eventualmente con perdida de la vision central". 

Segiin fluestras observacionC8, 105 elementos que constituyen en su conjunto 
la enfermedad descrita por Doyne, 10 hemos observado en los 3 casas que 
hemos lenido la fortuna de reunir como pequenos discos u ovalos, cuyo dia· 
melro oscila entre % y Á el de papila, unidos a veces por sus bordes 0 fusio­
nados en dos 0 mas elementos por un borde 0 mM inlimamente, produciendo 
Unagenes como de d03 circulos superpuestos, 0 tangentes. EI borde de estos 
elementos, es mas denso u oscuro que el centro, impresiona como una especie 
de feston y !'e delimita nitidamentc de la retina vecina. EI centro � algo mas 
claro. Observados a la biomocroscopia se apreeia con bastanle exactitud esta 
caracleristica de que sus bordes son mas oscuros, mas densos 0 gruesos. en con­
junto diriamos recuerdn algo a un platillo de bordes finos. 

Eslo r.o ha sido mencionado par olros autores, pero 10 hemos observado en 
algunos clibujos y retinografias de casos publicados. Su color es blanco debit. 
mente amarillento, blallco gris 0 amarillento. 

Se agrupnn especialmente alrededor de la macula. Los autores que han ob­
servado sus primeras elapas, han comprobado que aparecen primero sobre reo 
tina parapapilar, en su seclor temporal. De alii, se extienden a retina temporal, 
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"ahrazando" a la macula ½in compromeler su arca 0 muy tangencial!tl y se 
ubican en retina temporal. 

Los elementos mas alejados de macula estan mas dispersos sobre retina tem­
poral. Pocos elementos en rQtina superior 0 inferior y ausentes en retina perite­
rica, observada con maniobra de Trantas. 

En retina perimacular, pueden formar y 10 hacen con el correr del ticmpo, 
por su aparente union por aposicion, (y no superposicion), un verdadero ani­
110 0 placa, cOllstituida por un mosaico de estos elementos, individual mente con 
bordes mas oscuros (110 por pigmentacion sino aparente condensacion), fonna 
en definitiva el aspecto en panal de abejas COil el cual comparo acertadamente 
Doyne, esla peculiar condiciOn. 

Puede exislir pigmenlo en el borde del elemento "unidad", 0 di½perso entre 
los mismos, 10 han obscrvado casi lodos los antores. En los periodos finale¾ se 
han observado hemorragias y zonas de atrofia en la region macular y peri­
macular, con compromiso de la vision central en grados variables. EI curso es 
lento e indolente y modificaciones solo comprobables a traves de los anos. Sub· 
jetivamente, d ullico Irnstomo es la metamorfopsia, primero, y luego la vision 
disminuida y muchos caaos han sido observados en examenes de rutina y pes­
quisados en los familiares. 

Por supuesto que el aspeclo del cuadro y las variaciones que exislen en su 
descripicion, mas de forma que de fondo, dependen del momento en que ha 
sido observado el caso. Pero el elemento "unidad", ell fundamentalmente, como 
10 hemos descrito. 

A veces han sido observados algunos elementos sobre retina nasal, son muy' 
raros y es probable que esta ubicacion sea de sus ultimos periodos. 

La condicion es como regia bilateral, con buena agudeza central y perileri­
ca durante largo! periodos. Comienza alrededor de los veinte anos y muy nu­
merosas observaciones se ubican entre los 20 y 40 anos. La vision cromatica 
era normal en nuestros casos (H.R.R.). Para otras caracterislicae me remilo 
a su historia clinics. 

No podemos dejar de pensar en 10 que concierne a esta peculiaridad, ya com­
probada de antaiio, el respeto macular, que pueae deherse, como en otros mu· 
chos procesos que han podido ser estudiados Bnalomopatologicamenle mejor, 
que esto lSe puede deber a que las comprometidas, son las capas mas internas 
de la retina, ausenles gradualmente en la zona macular. La Fig. Nil 1 (De 
"Macula en Fondo de Ojo" - de H. Nano. 1 v. 1966) muestra el dibujo del 

• 
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29 caso observado y los Nos. 2, 3 etc., del caso qUI! ha motivado esla comuni­
cacion. Se pucdcn apreciar ciaramcnle las caraclerislicas comcntadas. 

• 

DlAGNQSTICQ DlFERENCIAL 

Como surge c1aramente de 10 expuesto, C!;ta C1llidad constiluye tanto en el 
aspeclo aftalmoscopico de sus componentes aislados, como en su conjunto, hi. 
lateralidad, epoca de aparicioll, sexo femenino muy predorninante, evolucion, 
elc., una afeccion 10 sulidentemenle caractcrislica y can una individualidad 
que es dificil confundir. Pero como su rareza, es dificil en observacion y es 
confundida ailll en tTabajos modernos se impone una diseuslon en su diagnils­
lico diferencial. Diversas cntidades puedcn presentar UII cuadra quc para el 
que 110 rccuerde la descripcion que hemos adelanlado, puede despertar dudas. 
Entre elias cabe mencionar, la coroidilis de Hutchinson-Tay, la Puntacla Albes­
cens de Mooren, la degeneracion coloide comun, y can menor dificultad, la en­
fermedad de Stargartd y otras entidades quc solo mencionaremos por consliluir 
entidades que suponen una remota duda diagnostica. 

Coroidilis de Tay: 

Hutchinson y Tay, de!cribierOIl en 1875, pacientes con un sindrome pared­
do y mas frecuente, que se caraclerizaba par la aparicion de pequeiias manchas 
en la region macular y perimacular. A csta clltidad la denominaron coroiditis 
ell "golitas" (Cutlata), calificativo que ha perdurado a Iraves del tiempo y que 
se conserva casi cien anos despues. Se 1a cOlloce con el nombre de coroiditis de 
Tay. Como ya 10 comentaremos, fue J. Hutchinson quiell primero la descubrio 
can el litulo de- "Symmetrical Central Choroido-Retinal Disease in Senile Per­

" 
Sall! , pero como los caS05 e\ los refirio a obeervaciolles de Warren·Tay en fa­
milia res, se la conocc can el nombre de coroiditis central. gutlata de Tay 0 
mas simpJemente coroiditis de Tay. Par eJlo Juler en 1893, lIamo a todo este 
tipo de excrecencias sobre eJ fundus "coroiditis guttata". Como la dcscripcion 
original de Hutchinson abarco un grupa disperso de afecciones como la retino­
palia renal, la degeneracion coloide y alteraciones retinales postraumaticas, du­
rante muchas decadas existio alguna confusion sabre esls enlidad. 

Pero actualmente como "coroiditis de Tay" (es cuestionable la dellominacion 
de coroiclitis), se considera una entidad constituida par pequenos puntoê a man­
chitas blanquecinas en la region macular y/o perimacular. de aparicion seni! 
o presellil, entidad relativamente frecuente, sin e1ectividad sexual. Pero sobre 
lodo el diagnostico diferencial se basa en los siguientes elementos: 19) el e1e­
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mento unidad es distinlo al de Doyne, en tamano, borde y colof; 2Q) Sil cpoca 
de aparicion, senil 0 presenil y 3Q) las demss caracteristicas anotndas, Por 
supuestu, diferenciBs entre unB coroiditis de Tay y las degeneraciones macula­
res seniles a preseniles heredilarias 0 no, puede ser muy sutil, pero estas ulti­
mas planlean aun muÛ remotamellle una confusion con la distrofia de Doyne. 
En la degeneracion senil se encucntran punlus pigmentados, zonas decoloradas 
y sobre lodo los puntos 0 manchas blanquecinas, SOil mucho menos numerosas 
y/o distinlos, que en la E. de Tay 0 18 de Doyne. Pero hay que mencionarlas 
y discutirlas, porque de una separa inscnsiblemcnte a las otras, especialmente 
en formas no muy lipicas y si es muy exclusivo pocas veces hariamos diagnos· 
tico. Los casas lipicos de lodas estBs entidade3, felizmente las mas frecuentes 
110 plalliean dudas diagnostica!. Un buen ejemplo de coroiditis de Tay 10 mues­
tra la retinografia que publicamos trallscrita de! trabajo de A. Braley. EI pa­
recido puede ser tanto entre ambas entidades que esle autor ha llegado a cali· 
ficar a Doyne de "Coroiditis Gigante de Tay". 

Por fin eI diagnostico entre la enfermedad de Doyne y la degeneracion ma­
cular polimorfa de Braley, no ofrece dHicuhad. Aunque esla comienza en la 
edad juvenil y este. {ormada "por exudados tipo algodonoso, ubicados delras 
de la macula", su ubicacion prepondttantemente macular elimina toda dudn 
diagnostica, pese a su caracleristico poliformismo. 

Degelleracion Coloide, 

Que la enfermedad de Doyne puede confundirse can la degeneracion coloide, 
no nos debe ex:lranar. EI aspeclo es de coloide y el examen anatomopaLologico 
nos habla de degeneracion coloide. 

Si alguna duda existiera sobre In posibiJidad de esta confusion, baste recor­
dar que Duke-Elder, en el capitulo que trata cuerpos coloides 0 drusen, los di­
vide en tres clastJ: 19) como fenomeno senil; 2Q) como fenomeno degenera­
tivo y 3Q) "como una degeneracion prima ria en cuyo caso constituye una en­
tidad clinica ocurriendo en personas jovenes (La Coroiditis en Panal de Abeja 
de Doyne"). sic. 

Especialmente la confusion, se puede planlear can tipos degennalivos de la de· 
generacion coloide masiva y la degeneracion coloide central difusa. 

Can la degeneracion coloide, cuando los elementos son de regular tamano, 
superior en diametro a1 de los de tipo senil 0 albescens, el diagnoslico no ofrece 
dificultad porque los elementos coloides de esle tipo tienen hordes difusos, no 
nelos como en eI Doyne, estsn como semiÜepultados en retina y su borde se 
esfuma gradualmrnte en la relina vecina. En el Doyne, la delimitacion es per· 
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En/ermedadde; 

Ooyne 

Coroiditil 
de Tar 

Degeneradon 
.tnil primar;. 
y ,,,,enDdlria 

Ue,;encroeion 
polimorfa de 
Braley 

De,enerncion 
(oloide 

PuntlalRl 
A.lbeBcens 

Slargardt 

Ednd de 
a/Hlricion 

Entre 
20 y 40 

[Dire 
40 y 60 

40 , 60 

30 " 60 

Todas 
I .. 
ed.des 

Con,enil. 

15 - 20 
anos 

Alltrndon fondiJ de oio 
Elemenlfl unidod en relint'l. 

Su ubicacion 

De di&melro de 1/5 a 1/6 
Pupna, forma: Redonda u oval, bordes mal 
denlOl, perimaeularel. A veeel Doidol por 
lUI bordes, no superpueslos. 

Pequeno. elementol dilīoides, lupa-pueelos 
o no uhiudol macular y perimacular, moy 
IIbundantet. _ nilaleral. 

Pe'lul'.iios t!KUdados y/r) elementol coloidcĬ. 
Oltoa elementos plllol6,;icOI. Un; 0 bilateral. 

uudados lipo .I,odono&o "hieadOI delr8s 
de la macula. Pollmorfismo. Puede ser una 
variadon de la viteliforme. 

Pcquenos demcnlo! transhidd05. de diime· 
Iro variable, dispersol 0 acumulados en lona 
macular y perimarulu 0 polo poderio.. 0 
allUn sector de retina. Como re,la bilateral, 
horde de '" einnenlo unidad como re,la no 
nitido. 

Pequeno! elementos punliformel hlaneol 
di&eminadol por loda la retina, muy nume­
rosos. Con 0 sin ceguera nocturna. Alt. 
camp. evolulivo 0 no. 

Pequeno. puntos ne,ro .. cxudadol y cuer' 
po, colo;des en zono macular y pedmacu_ 
lar. V.!;o1 estrechol. Papila pilida. 
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fecta. Con el tipo senil de mellor tamaiio. la diferencia es muy notable y no 
pueden ser confundido. Con la degeneracion Puntacta Albescens, en su dos ti· 
pos (estacionario y plogresivo), podemos dedr 10 mismo, ademas en la albes­
cens, los pequenos puntos blanco! �stan diseminados por toda la retina. 

Aunque Stargardt consideraba vecinos la enfcrmedad de Doyne y Is entidad que 
Heve. su nombre, el aspecto oftalmoscopico es tan distinto que apenas 10 mencie­
naremos. Con esto finali:w.mos el planteo diferencial de esta enlidad. No es 
dificil reconocerla a Iraves de nuestra descripcion. EI diagnostico es sencillo. 

CONCLUSIONES 

Se presentan dos entidades en Ul18 paciente, una de ella., unilateral, 10 es 
como regia (A.E.P.I.) y la otra, bilateral como regia, la fTlfermedad de Doyne. 
Es de hacer notar, que Huerkamp, en algunos cases de A.E.P.I., cornprobo Ie­
siones de fondo de ojo, que califico de coroiditis. Es de hacer notar el predo­
minio en el sexo fernenino de arnbas entidades. Por otra parte, el nCXo cornun 
en ambas es que se pucden deber a un proceso de abiotrofia. 
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TRA!TEMENT DES KERATITES ULCEREUSES PAR LA 

LUMlERE A L'AIDE D'UN PHOTOCOAGULATEUR 

PAR 

P. PA YRAU, M. D. . H. CHABAT.RIVIERE. M. O. 

Paris Fundi-

Nous avons utilise Ie pbotocoagulateur de Ravcrdino-Prevost comme generateur 
de lumicre san.! chaleur el constate qu'il pouvait etre utilise efficacement et sans 
danger sur les ulcerations corncelllles trainantes. en particulier herpHiques. 

SEIDENARI a mesure la temperature d'un globe enudee ayant rec;<u la lumiere 
du soleH concentree para une loupe. Cellc-ci est a 40°. La marque est ell tous 
points semblable a celie d'une photocoagulation OU la temperature aHeint 60° 

et SOO. 

SANTAMARIA et Coil. (1964) ont etudie Ie metabolisme ele la rHine apres 
irradiation par une source lumineuse (sans chaleur). 

RA VERDTNO a prouve que Ie photocoagulateur pouvait agir d'abord en tant 
que gCllcrllteur de lumiere. Expi:rimentant sur la reline et III corni:e de lapin 
avec el sans filtre, il a trouve les memel! lesions histologiques dans les deux 
cas, alors qu'avec Ie filtre la temperature est sensiblement la temperature du 
corps (400). A cette temperature on ne peut pas parler de photocoagulation. 

II parait donc evident que Ie photocoagulateur peut etre une source de lumiere 
sans chaleur. 11 est constitue par une lampe au xenon qui fournit une lumiere 
comparable a celie du soleil apres la traversee de \'atmosphere: longueur d'onde 

de 350 mIL a 1.000 mIL (Ia lumiere solaire filtree par \'atmospilere lI'etale de 
300 mIL it 1000 mIL)· 

Ce qui revienl it dire (Table I) que Ie faisceau lumineux issu du photo­
coagulateur contient ulle partie du rayonnement ultra-violet A (compris entre 
350 et 390400 mIL) et toute la partie visible de la lumiere (de 400 a 800 

mIL). Nous eiiminons d'emblee les radiations infra-rouges issues du photo_ 
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coagulateur de 800 m it 1000 mp.. para un filtre tres efficace dont nous avons 
• 


pu verifier l'efficacite en mesurant les temperatures Ii !'aide d'ull couple thermo· 

electrique (temperature du faisceall luminellx avec filtre Ii infrarouge: 20_25°. 

Sans filtre: 420)_ 


La temperature au niveau de l'oeil mesuree par ditferents auteurs est un peu 
superieure it celle-ci mais toujours inferieure a 400. 

Rappdons quelques notions connues. 

La difference entre rayonnements visible, ultraviolet et infra rouge est assez 
arbitraire: elle repose sur un critere subjetif de perception. Si l'oeil est adapte 
a la IUnllere du jour 011 obtient comme limite du spectre visible 410 mp.. it. 
720 mp.. Si l'oeil est adapte a l'obØcurite, 011 trouverait pour ces limites les 
valeurs approchees 385 mp. a 645 mp... On peut done adopter comme limites 
de Ia lumiere visible 400 a 700-800 ru,u. (au pour certains 400 a 720·780 
mp..: Y. LEGRAND, 1958)_ 

Pour des raisons physiologiques, il est commode de diviser les ultra violets 
en trois parties (Table J): 

lQ Les ultraviolets A (qui nous interesÙent lout particulierement puisque 
c'est en partie eux que nous utilisons). lis s'etendent de 400 a 315 mp... Us 
sont absorbees par ces tissus au qu'elles les traversent. 

2Q Les ultraviolets B de 315 a 280 mp.. lis sont presents avec une faible 
intensite dans Ie rayonnement solaire tel que Ie fiJtre I'atmosphere, et pre. 
dominent dans celui des differentes sources telles que les larupes a vapeur de • 

mercure, responsables deÚ keratites et cataractes (Duke Elder, 1928). 

3Q Les ulteaviolels C de 280 it. quelques dixiemes de millimicrons rejoignent 
les rayons X produits par la decharge eIectrique dans la vapeur de mercure Ii 
basse pression. lis sont bactericides (lampes de Bundell it ultraviolet emettant 
un rayonnement monochromatique 250 m,u.). 

Les radiations peuvent avoir une action sur les tissus vivants suivant qu'elles 
sont absorbees par ces tissus ou qu'elles les traversent. 

Lea radiations rHIechies ou transmises sont inoffensives, celles qui sont ab­
sorbees peuvent avoie des eHets varies: therapeutiques (infrarouge rouges), 
physiques et physicochimiques. Mais les rayons lumineux se refractent dans 
l'oeil de faÛon diffeeelite selon leur longueur d'onde, c'est-,i·dire selon leur 
couleur de telle sorte que les rayons violets ou bleus, plus rHrangibles, convergent 
en un point plus rapproche du cristallin que celui au convergent les radiations 
rouges. De plus il faut distinguer une action directe qui ne peut s'exercer que 
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1'. PAYRAU - H. CHARAT-RIVIERl: 

la ou les radiations sont absorhees. et une action indirecte par transport de 
substances modifiees par les radiations. 

L'absortion est don..: inegale suivant les longueurs d'onde. Plus celle-ci est 
petite (plus la frequence est grande) plus l'energie qu'elles apportent est eievee 
et la perturbation importante (loi d'Einstein). 

L'absorption d'un rayonnement par un tissu depend de la concentration des 
albumines. Celles-ci presentent des bandes d'absorption vers 275 mIL. une bande 
de transparence vers 257 mIL et sont de plus en plus absorbantes a partir de 
232 mIL. (D'apres la loi de Beer, Ie pouvoir absorbant augmentant avec la con­
centration, on voil que! danger ces radiations representent pour des cristallins 
senile, doni la quantile d'eau diminue en meme temps qu'augmentent les 
albumines) . 

Les albumines ne montrent une bande d'absorption propre que lorsqu'elles 
sont en etat de faible concentration. C'est pourquoi comme nous allons Ie voir, 
la courbe d'absorption des ultra violets de la cornee el du cristallin est un peu 
difierente et avoisine 300 mIL. 

Utilisant des longueurs d'ondes de 350 a 800 mIL, il entre dans notre faisceau 
lumineux une infime partie d'ultraviolets A (350 a 390 mIL dont une partie 
esl absorbee par Ie systeme optique). Nous nous sommes demandes si I'infime 
partie d'ultraviolet A utilisee presentait quelque danger. 

QUF.LS SONT LES EFFETS DES ULTRA VIOLETS SUR L'OEIL ET EN PARTlCULIER 

SUR LA CORNEE, LE CRIST ALLIN ET LA RETINE? 

De nombreux auteurs ant utilise les rayons ultravioleh a des longueurs d'ondes 
differentes (Iumieres monochromatiques) et ont pu Hudier ainsi I'effet des 
ultra violets A, B et C. 

L'effet biologique dlpend de la longueur d'onde, de I'intensite qui varie avec 
l'inverse du carre de la distance du rayonnement a l'oeil, et du temps d'exposition, 
et de I'angle sous lequel Ie rayonnement arrive. 

A la suite des travoux de Dechardonnet, Donders, Birch-Hirschfeld. Shoji 
(1923), plus recemment de Cogan et Kinsey (1964). Bachem, Ellerbrock (1961), 
Payrau, Pouliquen, Fau.re, Ollfel (1967), on peut odmettre que toutes les ra­

diations aux alentours de 300 mfl- sont ab¤orhees par Is comee (maximum a 
228 mfl-) el Ie cristailin (maximum 297 mfl-). 
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Le pouvoir d'absorption du crislallin (Ie plus eieve de tou.! les milieux ocu­
laires) varie suivant: 

lQ) Les especes (experience de Shoji sur les chevaux, boeufs, coqs, chouettes, 
doni I'absorption Ii travers la cornee el Ie crislailin est la plus faible; 

2<:» L'age; 

La structure du criSlallin (en particulier la quantite d'alburnino'jdes qu'i( 3<:» 
cOIiLient) . 

Sorsby siéale la lampe de Kromayer qui emel des radiations de 320 a 380 
mp. pour les affection!! corneennes (utilise la stimulation deê processus de 
cicatrisations par les ultraviolel! longs). 

Apres Ie travail de Harl (1936). Hudnell et Chick utilisent une lampe a 
basse pression, monochromatique, 253 miL (ultraviolet), de longueur d'onde 
ideate, bactericide, ugissant sur Ie) nuc!eoproteides des virus et de la cornee 
malade (zone de transparence 250 miL pour la cornee saine). La temperalure 
de la lampe alleint 470 C. 

lis etudienl histologiquement les transformations de l'epithelium corneen (di­
mi'lUtion de !'epaisseur et de In stratification des cellules). Considerant que Ie 
virus hcrpHique se trouve dalls I'epithelium (iJ utiliëe Ie rayonnement bacteri­
cide), ils denudent la zone ulceree (ce que nous faisons par Ie pelage) favorisanl 
ainsi la penetration du rayon germicide (etudes histologiqUElll faites a u  Japan 
par Ishida). Kauffman pense que l'action des ultraviolets se rapproche beaucoup 
de J'action de I'I.D.V. 

On s'e'S1 demande si Ie role de fillre que joue Ie crisLaUin pour I'ultraviolet 
ne risquerait pas it la longue de I'alterer, mais a vrai dire aucune experience' 
ne vienl clayer cette hypothese. 

Rorrschneider a produit un trouble dans les couches nnterieurC!:! du cristnllin 
de cobaye par une longue irradiation aux longueurs d'onde de 293 et 303 miL. 
Mais iI rcussil chez Je cobaye dont In cornee est plue permeable aux ultra violets 
que celie du lapin. II utilise des doses Ires importanles entrainant des troubles 
de la cornee. Ces doses ne correspondent pas a ce que I'on peut observer en 
c1inique courante. 

Burge decrit les calarllctes par ultraviolet Bf rnais ces experiences sont Lres 
artificielles et il est certain que I'ultraviolet B ne peut commencer it: alterer 
Ie cristallin qu'apres des degil! tres graves sur In cornee. 

Y. Legrand a montre qu'U" ec1airement prolonge par tubes fluorescents tres 
rapproches ne dOllne chez Ie lapin aucun signe decelable sur Ie cristallin (iJ 
faudrail it: I'homme trente heures d'exposition pour provoquer une photophtalmie). 
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FuchJ ayant examine aux Indes de nombreux montagnards n'a pas trove un 
nombre plus eleve de cataractes (ceux·ci elant plus exposes aux ultraviolel.!). 
Le rayonnement monochromatique ultraviolet de 365 mJL rend Ie cristallin 
fluorescent (d'apn!s In definition de fluorescence, Ie cristallin absorbe des ra· 
diations d'une longueur definie, emet des radiations de friquenee moindre, de 
longueur d'onde plus grande, !Ie rapprochant done de la lumiere visible). Ce 
rayonnement nOWI parvient chaque jour de 18 lumiere solaire en meme temps 
que la Jumiere visible. Le !pectre de la fluorescence s'elend de 410 a 800 m,u. 
La determination quantitative a ete bien etudiee par Bieui et Legrand. 

Bachem se demande a'il y a un effet cumulatif de dosages excessifs repetes 
(dosage de longueurs d'ondea absorbees par Ie cristallin: autour de 300 m,u). 

Burge et Neill pensent que la fluorescence peut etre consideree comme un 
mecanisme protegeant la lentille contre I'action nocive des ultraviolets. 

Action sur Ia retine: 

Bien que nous ulilisions la tete optique concentrant Ie rayonnement sur la 
cornee, une petite partie du rayonnement aueint la retine, car Ie cristallin est 
un filtre puissant. D'autre part d'apres la loi de Lambert: "lorsque I'epaisseur 
lraversee augmente, I'intensite transmise decroit suivant une loi exponentielle". 

L'ultraviolet qui I'alteint est faible et ne se compose que du proche ultraviolet 
A. On s'est demande IIi la faible energie d'ultraviolet qui alleint la retine d'un 
sujet normal ne pouvait pas etre parlois genante. La concentration du flux 
lumineux depend evidemment de I'intensite de la sourCe et de la taille de la 
pupille. On a suppose que les radiations voisines de 365 mp. pouvaient detruirc 
partiellement et momentanement l'adaptation des biitonnel.! de la retine qui cons· 
tituent les recepteurs specialises pour la vision nocturne: la recuperation durerait 
plusieuf! heures ce qui risquerait d'etre genant. 

En realite ces experiences sont contestablea. D'autres auteurs ont vainement 
cherche un effet de l'ultraviolet A sur les fonctions visuelles teUes que la sen­
sibilite au contraste ou la frequence de fusion. 

Pekham explique ces observations non par I'ultraviolet, maia par de la lumiere 
visible parasite. 

Wald n'a pas pu retrouver Ies phenomenes decrits et conclut que I'ultraviolet 
a une influence nulle sur la sensibilite retinienne. Cependant Wolf et Zigler 
maintiennent qu'une exposition preJiminaire a I'ultraviolet A affectc legerement 
Ie seuil absolu quand on mesure celui·ci en lumiere blanche ou bleue. De toutes 
faÂons, meme si cel eUet existe, ces controverses prouvent qu'il est certainement 
tres £aible et sans portee pratique. 

388 

• 

• 



COMMENT AGIT CE RA YONNEM.ENT? 

Le mecanisme essentiel consiïlerait en un deplacement des electrons pen­
pheriques de ['atome au des Clectrons de liaison moleculnire. La perturbation 
ainsi causee engendrerait des changemenb dans les edifices complexes de grosses 
molecules de la matiere viv8ntc. D'autre part, on sait (la theoric des quantum 
<I'Einstein Ie confirme) que ce sont les radiations de courtes longueurs d'ondes 
qui so111 les plus aptes a produire des phenomenes de synthcse. Le! radiations 
de I'extremite violette du spectre et surtout les radiations ultraviolettes qui 
sont le3 plus nclives conferent it la molecule une sorte d'activation qui I'entraine 
a Teagir plus {acilcmcnt avec les molecules voiðines. Si une molecule absorbe 
un quantum de lumiero: visible, Oil peut s'atlendre a des phenomenes chimiques 
bien dCfinis; toutdois Ie choc dCi au quantum n'est guere violent. 

Ces phenomenes photochimiques bien etudies par Raab, (plus tard par de 
nombreux chimistes, dermutologistes et biologistes) se produisent grace a de 
nombreux facteun;: 

19 Une lumiere doni In longueur d'onde est supeneure a 320 mIL (Ie photo. 
congulateur emet un rayonnement de 350 a 1000 mp.); 

29 Presence d'oxygene; 

39 Presence eveutuelle de photosensibilisateur pouvaut activer Ie processus 
(photos}'nthi:se gnice a la chlorophyle dans Ie regne vegetal) ; 

49 Presence d'un materiel biologique vivant (indu.!! dans la molecule) . 

Technique: 

Elle est simple. Pas d'anesthesie (l'iIlumination n' est pas douloureuse). In· 
stillation d'une solution de methyl cellulose it 1%. II vaut mieux s'ab!tenir 
d'instiller des collyres colores (f1uoresceine en particulier) dans lee minutes 
qui precedent l'iIlumination. 

La lete utilisee pour la photocoagulation du segment anterieur est reglee sur 
la cornee. 

Intemite minima: L L (volts: 20, amperes: 10 a 60). 

Filtre a infrarouge. 

• 

20 it 30 illuminations (duree lolale de la seance: cinq secondes). 
, 

Distance du flux lumineux au globe: 10 centimetres. 
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Temperatll1'e 20 a. 25°. 

E..Ilcrgie tolalś: 50 milliwaas x 5 seconcles 

Resullats: 

Nous avons tfaite 79 m3IadŜ, la plupart gravemenl alleints, keratites trainal\" 
tes, recidivalllcs, virales, herpeliqueŝ ou metaherpHiques, certaines torpicles, ne 
reagiSS8nt plus it aucune threapeutique. 

Tous ces malades aeaient ete soumis auparnvant aux lraitemcnt.s habituels: 
bleu de methylene, lysozyme, (+ iode-cther-cauteres), antibiotiques, 
protCinotherapie, l.D.U. 

II est evident que de nombreuscs keratiles guerissanl par les therapeutiques 
c!assiques, nous n'avons jamais utilise la lumiere d'emhlee. Parmi ces 79 malades, 
il y avail 63 keralites herpetiques. NOlls avons obtenu 54 guerisons dont 10 spec­
taculaires. us 25 uutre;; mtJlades prŞentaient soit des ulceres cornecns traima­
tique!! so it des ulcerations sur greffes de cornec dues it des dy!!lichiaşis ncci­
dcn,ds ou trnchomateux. TIs n'ont pas etc influences par Ie lrailement. 

Des les premieres i!luminalions (2Cme ou 3cme): 

- diŠl)arilion de la photophobie et des douleurs; 
- epitheJialisation rapide de In cornee (les keratiles herpctiques ulcereuses 

rcugissant remarquoblemcnt :i ce rayonncmclIl ct leur guerison rapide 1I0US a 
souvent surpris); 

- la photo-illumination n'a aucune aelion sur les keratites oedcmateuses, sur 
Ie:; iridoc}'clites. 

Nous avons suivi n:gulieršmellt I10S malades (recul deux ans et demi et nous 
les cOIl\'oquoll! regulierement lous les trois mois (colllro[e biomicroscopique, 
eslh[-sie 

Nous pouvons dire que In recuperation fonctionnelle II ete parfois illottendue 
10'1 qu'cllc se mainticnt Ie plus souvent sans recidive. 

En conclusion, 1I0US n'utilisons ni [es ultraviolets B IIi les ultraviolels C, scuie­
ment ulle petite portie des ultrllviolets A (Ie proche ultraviolet) et lOuie la  
lumiere visible. 

D'aprcs les travau:<. cites, Ie rayonnement est inoffensif. C'est celui qui parvient 
ii. notre ceil chllque jour (e'n montagne, a la mer, sur Ie sable, 110US en fecevons 
un plus dangereux puisqu'il conlient Ie rayonnemellt actinique, erythematogene). 
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Cc fayonnE-men! n'inlcrvient pas par des reactions vIl5cuiaires perilimbiques 
(conclusion de Duke Elder, 1928, pour les ultraviolets B aCliniques). De plus 
iI lI'y II pas d'infrarouges: la temperature aUcint 20° C. Son mode d'action est 
{lone tout :1 fait different de celui du chauffagc, qui II sussi ses indications dans 
Ie traitcmcnt des ulcere.'! de cornee. 

Ce rayonrlcmcnt est-i! germicide? 

Le mnximum d'action contre les virus, les bacteries, lea champignons se 
situe it 250 till'- environ (nous rnppelons que notre rayorlncmcnt utilise part de 
350 !nJL). Le fail que les kerntites hcrpetiqucs repondent d'une faÇon favorable 
u notre raYOllncmcnt semble confirmer l'opillioll de Viale (L934) selon laquelle 
Ie virus herpetique serail Ires sensible a 111 lumiere visible. 

Ce rayonnement intervient dans 10. stimulation de substances photochimiques 
ii partir des cellule) lesees (Duke E.lder, 1928). CeUe thcrapeulique facile, sans 
duuger, cl sans cOlltre·illdicatiou, merile d'clrc essayee, concurremcnt au non, 
:i d'aulres thcrapcutiqucs dans Je trailcmcnt des ulcerations comeennes trainantes 
queUe que soit leur Hiologie. 
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DATA ON THE ULTRASTRUCTURE OF MULLER'S 

CELLS OF THE RETINA' 

MAGDA RADNOT, M. D. . B. LOVAS, M. D. 

BudapYsl, Hunlria 

The main part of the glial tissue of the retina is formed by Muller's cells. In 
different extensions, they can be found i.n all laye rs of the retina, from the outer 
limiting membrane to the inner one. On the base of light microscopic inves· 
tigations it had been assumed that both limiting membranes are composed of 

these cells. From the followings it can be !ottn that there is ess©ntially no outer 
limiting membrane and that the inner limiting membrane is not formed of 

Muller's cells. On the basis of Yamada, Sjoestrand, ilfLuoueTl, Fine and Zimmer· 
, 	 mann, [Tloma/a's investigations as well as those of Radnot and tovo.s, the im­

portance of MijJJer's cells is far greater than could he assumed according to 
histological pictures. 

• The present investigations were carried out on rabbit's, rhesus' and human 
eye3. The material was embedded into Araldit, following fixation with gluta­

' 
raldehyde and osmium; section was carried out all the Porter.Blum-uhramicro. 
tome; micrographes were made with a Hitachi HU-1O electron microscope at 
75 kv. 

The first picture originates of a human retina, so that the cells of the extcr. 
nal nuclear layer, .be nucleus of the photoreceptors, its perikaryons as well 
as the inner segments are seen_ The intercellular space of the photoreceptor! is 
filled by Muller's cells, well discernible in the form of dark lines in this pre· 
paration fixed in osmium. On the upper parl of the picture, in accordance to 
the inner segments of the photereptors drnsilie! are observed at the $ame height 

the photo receptors as well as in Miiller's cells. These densities, arranged on 
same level, in accflrdance to which vivid staining can be observed ill the 

light microscopic preparations, seem to form the outer limiting membrane. As 

First Eye Clinic Dnd Laboratory of Elr.:dron Microscopic University Medical Sehool 
Budapest. 
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se�l1, here the photoreceptors are closely connected to cDch other. Microvilli are 
protruding from the Miillcr's cells betwceu the inner segments. This microvilli· 
form structure can well bc observed 011 Fig. 2, where they display a longer 
running. On Ihp boltom of the said figure, purt of the cell-nucleus of the photo· 
receptors is seen, whereas in the inner segments several or�anits as ribosomas, 
endoplasm�c reticulum and mitochondria are visible. 

Fig. 1 

Human rei;n". Emlo. Araldil. 33.000 X. 
inner SCllment, th = terminul-bOlr, Ilk = IlcriknYOIl, N = nllciCIl$ of the I,holo­

rcrCl)lora, M = inlcr("clllllur 11I)""r of Ihe Mjillcr'E (·..,118. 
• 
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The ccntrosome of !\1iH!er's cells is observed in the form of diplosoma un· 
derneath the above de~cribed dcnsities; as seen on Fig. 3, the cross 5'et:tion of 
the tubulcs of 9 x 3, is well distillgui�hnbJe; underneath. 

l\1iiller's cells can also be found between the synapses of the photoreceptor!. 
Fig. 4 ilIust.rates a peduncle and severa! spherules of a human retina. In one 
of the rod synapses a erystalliform inclusion is seen. This will be described in 
detail elsewhere /Lovas and Radnot; Radnot, Lovas and Trux/. Between the 

Fig. 2 

Ruml," rnina. EmL. Amid'\. 68.000 X. 
I = inner ff"!ment, N = nucleus or Ih" pholore<:cplorll, mv = microvilli, Ib = l<:rminQ)' bQr. 
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rod and cone synapses Muller's cells are situated. In the magnified micrograph 
in intercellular space, fQur cytomembrancs can be observed. The synaptic end 
of the cone, the peduncle, is filled with synaptic vesicles and the dendrites of 

the second neuron are penetrating in it in the form of £everal triads. Above the 
triads, the synaptic lamellae are well discernihle. 

• 

The nucleus of Mijller's cells is found in the mner nuclear layer. They are 

ea!lily recognizable being mostly polygonal and also darker than the nuclei of 
the rest of celis, as seen in Fig. 5. The cytoplasme of Muller's cells is full of 
endoplasmic reticulum, of !!mooth surface and only a smaller quantity of endo­

FiB. 3 

Rhesus monkey retina. Aradit. 112.000 X. 

C _ rylorenlrum, tb = terminnl hnr. 


plasmic reticulum of rough surface is found in it, as can be seen scattered in 
Fig. 5.  Frequenlly, this ergastoplasme displays a parallel arrangement, as  ilIU!­
trated in Fig. 6. On the left side, Muller's cells is seen, in the upper part, a 
weakly developed Goigi apparatus, on the bottom, the reticulum of rough sur­
face. On the right and upper side, the nuclear parts og bipolar cells are pre­
sent. 
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Fig. 4 

Human relina. Emb. Araldil. 28.000 X, 
I' = peduncle. 5 ::; spherule, D = dendriles of the second neuron, 1\1 ::; cyloplasmn 
ef Ihe Muller's ceU, p/_cryslallike inciugion, b/2 = Ihin layer of Ih" Miiller'd [ellB 'II 

inter<:cllular spHce. 

In the inner plexiform layer, Muller's cells are pre.ent in djfferent exten· 

sions according to the species. Its t-xtension in the rabbit is much larger than 
in the rhesus monkey or in man. The ganglion cells are generally also separa· 
led from each olher by Muller's cells. Fig. 7 illustrates the ganglion celh of 
the rabbit, wilh several organils in it: ribosomes, Goigi apparatus, endoplas­
mic reticulum, elc. On the two sides it surrounded by Muller's cells displaying 
a smooth endoplasmic reticulum and glycogen granul�. 
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Fi,:;. 8 ShOW3 the nerve fibre layer. The cross sections of the nerve fibres 
are seen. They touch each other at some sites, but are mostly separated by 
Miiller's cells. The nerve fibres contain tubule; in even dislribution and among 
them mitochondria are also to see. Miiller's cells show smooth endoplasmic 
reticulum and many glycogen granules. 

Fig. 5 

Habhit retina. Emb. Ar,.ld;t. 20.100 X. 
NM :....: .",deus (If thc Miiller's cells, Nil = nucleus (If the hip(llar cells. Mepl = cy((lplasma 
of the Miiller's rdls, G = Golgj apparatus. ATR = agranular tubular rcticulum, GER = 

graTlldar endoplasmi" reticulum. 
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Figs. 9 Bud 10 illustrate the structure of the iUlier limiting mcmLrane. 

On Fig. 9 the co!umn·like ending of Miiller's cells is seen with many smooth 
endoplasmic reticulum. Its cell mCIIlLrunc of UIlI'fulated running terminates 011 
the surface of lhe inner limiling membrane, best seen on Fig. 10, originating 

1'i,. 6 

Robhil r('linll. Emh. Araldil. 35.000 X, 
N = nUciCtl5 01 Ihe bipolar cell$, G = Golgi Bpparalns, CER = gr:,"..lar endolJlasmic 
relirulum, Mepl = ,·yl(jl'bYm" of the MUlier's cells, Herl = "yloi,luin,a of Ihr. hit.olnr ccllH. 
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of a human retina fixed in osmium. The inner limiting mcmhrane is of vilrous 
charactcr and of finer structure in which Muller's cdls are so·to.say anchor. 
od. 

Miiller's cells tf'rminale with an extensive villifonft sy~tcm within the inner 
scgm('nls of the photoreceptors, representing a large absorhing surfal:e. The 
centrioles of Miiller's cells is located beneath the densities forming the so-called 

Fig. 7 

Rahbit relina. Anltlit. 2,1.000 X. 
Grpl = cytoplasm of the IIHnlllion cells, G = Gollii aplllIrHluS, ATR = a(l;rDnulur tuhular 

relit-ulum, MrpJ "'" q-toplu!!-m of the Mi.illcr'jI rcllS. 
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outer limiting membrane. At this same site are present the mitochondria of 
these cells. The entire cytoplnHD is full of endopla!mic reticulum of smooth 
surface lending these cells a sponge-like structure. The weakly developccl GoJgi 
apparatus is located in the inner nuclear layer and the endoplabmic reticulum 

Fil;. 8 

Rbe@us monkey relina. Emb. Araldit. S9.000 X. 
Nf = nerve fiber, M _ Miiller'.!; cell, t = lubulei, m = nuloRhondrill. 
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FiS. 9 

Rabbit rollin". Em!.. Aruldil. 58.000 X. 
Al'R = agronular lubular reticulum, 11m = "iasllIb memhran. 

of rough surface forms ducts in small nUIIlber. The number of ribOS()mas is 

ul.w small. Muller's eells, as socn in the above figures, take part to different 
degrees in the formation of every laye r of the relin8. They divide the different 

nervous clements from each other. Ilue to Iheir extension, they form essentially 
the largest pml of the retinal maxs. III can be read in every text book that 
they represen t the main supporling element of the retina. Electron microscopy, 

however, reve!!l!! that they have other most important functions, too. This is 
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e!Jlccially conspicuous ill the case of pathological tllse$. The fact that Muller's 
cells p!fly a role ill the supply of the first neuron is already obvious under phi. 
%iological conditions; after all, there are 110 vessel« present in the area of the 
first neuroll. It is, however, assumed (hal they hnve a role also in tile supply 
of the two other neurons, Muller's cells being present everywhere around the 
ve!scls. Several worers have already called attention to great quantities of gly. 
cogen in MuHer's cells and enzymatic activity was also demonstrated . 

hI. 10 

Human rClinu. Emu. Mcta*o:dat. 112.000 X. 

l\I = !'lItill,.r',. cell, mh = memLruna hyuloidca. 
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There exist several diseases in which the retina detaches itself for some long:­
er period and following subsidence of the disease. i.e. afler the retina attach· 
es itÎelf hack to the base. the retinal functions become restored. This phe. 
nomenon could only with difficulties be explained 011 the base of light 
microscopic investigations. Electron micro5copy gave, however, n Ïatisractory 
interprctulioll. 

The substance feeding the first neUTOn gets into the subrelinal !pace from 
the choriocapillary, through the pigment epithelium and the Bruch's membrane 
and from here the vi1tiCorm structure of Miiller's cells may absorb the liquid. 
In case the retina becomes detached the subrclinal liquid may feed it provid. 
cd its compositioll remains adequate. Thus, foltowing the rcattachement of 
the rei ina, it cao be assumed Ihat Ihe functions remained undamaged. On the 
ba5is of the retin,,1 ultrastructure, the p9.thumcchanism of several clinical pat­
terns are thus put into u new light. 

Summary. 

Description of the ultrastructure of Muller's cells of the retins. Miiller's cell 
is oot simply II supporting element but, from the point of view of the nerve 

• 

element, has a most important function. Beside3 supplying the first neuron, Mul­
Ier's cells may play u role in the supplying the two other neurons. 
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ASPECTS PHYSIOLOGIQUES DE L'ADAPTATION 

REGIONALE A L'OBSCURITE CHEZ LES NORMAUX Y 

COMPRIS LA SOMMATION SPATIALE' 

PAR 

SIGMOND sues, M.D. 

Bruxellel - Bel,ique 

1) AppareiJlage utilj.te pOUT fadaptalion Tegionale Ii fob.tcurile 

Le perimetre .tlatique de Goldmann: 

C'est un perimetre quantilatif qui permet de determiner Ie seuil differentiel 
de la sensation lumincuse dans un point determine du champ vi5uel sur n'im­
porte 'Iuel meridien a une distance desiree de la foveola. 

Cel appareil permet d'utiliser des spots lumineux de diverses surfaces (grice 
a I'interposition de differents diaphragmes): 64, 16, 4, 1, 1/4 et 1/16 mm2 de 
surface (pour Jes va.leurs angulaires des spots utilises. voir figure 1). Grace a un� 
gamme de filtres gri! la luminance de I'objet peut varier tres progressivement 
entre 1000 et 0,00125 aposulb par echelon successif de 10%. 

Dans notre cas Ia luminance du fond etail reglee a 0 et l'examen ,'ef(cCluait 
dans l'obscurile totale. 

Ce perimetre garantit la constance des conditions d'examen et celie de la 
luminance initiale de I'objet, grice a un stabilisateur de courant, a un poten­
tiometre et a un luxmetre. 

Pendant l'examen, la tete du sujet est placee dans la coupole et fixee au moyen 
d'un dispositif prevu dans I'appareil. leI reponses du sujet pont relevees sur un 

schema a.pproprie . 

• Travail du Service de Medicine Us.l.e. Directeur: PTOf. J. J. D'lmnr". 
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SICMOND SUCS 

Surface de. • • 
tests en mm2 � mm a 

V 64 10,65 7," ,Q " '" 

IV 16 5,32 3$3 " .. ' 

1II • ',M 1,92 

II I 1,33 0,96 IS' II' 

I 1/' 0,66 0,48 7 %' 5W 

0 1/16 0,33 0)' 3 %' z %' 

Valeur del SPOil lumineux du perimetre .Ialique de Goldm.nn. La premiere eolODne 
representc III numerOlation de6 spots en fonetion de la .urfa{e. 
La deullieme colonne donne b 8urfa|e de. &pots en mm2. 
Le. (olonDes a el b donnent la moyenne en mm du gund el du petit lXe du telll.. 
a et 13: valeur angul.ire de a el de b io une diU.nee de 300 mm. 

(d'apre. Balg·Streit A. G.). 

2) Technique d'examen pour ['adaptation rigionale Ii fobscuriti 

Dans ceUe 5ene d'experienees, Ie perimetre slatique de Goldmann a ete utilise 
en combinaison avec I' adaptometre de Goldmann-Weekers (Goldmann 1944., 1950 
et'Weekers 1950). 

Ce dernier appareil a servi pour I'eblouissement et pour I'enregistrement du 
temps. Dans I'inlention de neutraliser, l'effet pupillaire autant que possible, Ia 
pupiIJe a ete dilatee au mydriaticum + phenylephrine lOr" (diametre pupillaire 
= 7 mm ou plus), ce qui a permis de mieux controler Ie niveau d'energie de 
I'eblpuissement. L'adaptation lumineuse a ete effectuee avec une pupille steno­
peique situee a 10 mm devanl Ie centre de la cornee (diametre de l'ouverlure 
= 5 mm): l'inlensitc lumineuse valait 2000 lux, et la duree de ]'eblouissement 
etait de cinq minutes, de telle fal,ion que la quantile de quanta r�ue par la retine 
soil aussi constante que possible dans louie les experiences. 
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L ADAPTAnON A L OBSCUBITE 

Nous avons effectue les mesures dans I'obscurite totale, l'eclairage rouge de 
I'adaptometre statique ayant ete supprimc alin d'eliminer I'interference even­
tuelle de ce facteur. 

LOfS de la mesure de I'adaptation a I'obscurile, oulre la pupille artificielle, 
j'accommodation etanl supprimee en partie, les sujet! etaient munis de verres 
correcteures aHn d'obtenir une acuite visuelle optimale. 

Six sujets normaux emmetropes (acuite visuelle 10/10) entraines ant particu­
lierement ete etudies. L'uge des sujers variait entre 25 et 40 aos. 

Notre technique comportait ies phases suivantes: 

7 min. de sejour dans une demi-obscurite suivies de 

3 min. dans J'obscurite totale et ensuite 

5 min. d'adaptation a la lumiere de 2000 Lux a adoptometre de Goldmann­
Weekers. 

Ensuite on a releve Ie seuil de perception \umineu!e a I'obscurite totsle au 
perimetre statique de Gold Tllllnn qui donne les valeurs absolues en asb. Nalls 
avons effectue une vingtaine de mesures pendant une fHSriode de 25 a 30 minutes. 
Pendant cene periode, on a enregistre, en {onction du temps, Ie seuiJ de percep­
tion Iumineuse it 00, 5°, loo, 15° et 30° de la foveola sur Ie meridien horizontal 
nasal avec des objets lumineux de I, 1/4, et 1/16 mm2 de surfaCil. 

Now avons enregistre Ie temps sur Ie tambour de I'adaptomelre de Goldmann· 
WÏkers. 

L'objet lumineux etait presente pendant 1 !econde avec un inlervalle de 3 
seconde!, Ie sujet devant n:pondre "oui" lOTS de la perception du test. Entre les 
mesures i! clait recommande de fermer !'oeil examine. La fixation de j'oeil 
examine a ete assure par 1 point rouge jusle supra·liminaire, sauf a 0° ou nous 
avons utilise 4 points rouges jusle supra-Iiminaires. 

L'autre ceil etait cache durant tout !'examen, y compris la preadaptation lumi­
neuse au eblouissement. 

3) Problimes eludws. 

Ce travail comportait l'etude de differents problemes: 

a) Etudier la variation du seuU de l'adaptation locale a l'obscurit6 en fonction 
du temps avec un seul objet tres pelit (1 mm2) a differentes excentriciles de 
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SleMOND sues 

la fovea de telle fa¹on qu'on oblienne euffisamment de points pour mesurer Ie 
phcnomcnc; 

b) proceder n In mesure du seui! en fonction du temps a des cndroits different! 
du champs visuci wit a 0°, 100, 20° soit a 5°, 15° et 250 de la fovea avec I'objet 
lumineux de 1 mm:, au cours de la mcme adaplatioll; 

c) etudier Ie phenomcnc a\'ec differt:nts objets Ires petits (surface = 1 mm2, 

1/4 mmZ et 1/16 mm2 n di£ferentes distances de la fovea) au eours de la meme 
udaptation; 

d) delimiter les variations du seuil terminal en fonction de I'exeentricite par 
rapport a la fovea; 

e) verifier la reproductibilite des I'esultats; 

f) etudier la variation de I'exposalll de sommation au eours de I'adaptation 
it I'ohscurite avec les objets lumineux utilises dans nos experiences. 

4) RbulhUs 

a) Allure exponentielk dl' phenomene 

En effcctuant I'adapl.ltion II. I'obscurite avec un seul index relativemenl petit 
et a differentes excentricites de la fovea, on eonstate que Ie phenomene presenle 
une allure linea ire en fonctioll du temps: cn prenant en ordonnees Ie logarithme 
de la luminance ct cn absci!ses Ie temps exprimc en minutes. 

I.e peri metre statique de Goldmann donne les valeurs redles exprime«o en 
apostilbs; pour la representation graphique, notls avons transforme ces valeurs 
en consideran! Ie logarithme de Is luminance (exprimee en milli aposlilbs), en 
fonction du temps en ll1inuteº. I.e estcul de "a", representant la vitesse de I'adap­
tation locale a I'obscurite donne: 

log II log I$ 
a 

II el h representent d» valeurs quclconques de la luminance en orclonnee.s 
et It et I::, les temps rOTrespondants entre 0 et 15 minutes environ. La valeur 
de "a" c!ait de!ermince a differentes exccntricites de la fovea (a 5°, 10°, 15°, 
25° et 30°) chez (Iuatre normnux (figures 2 ct 3). 
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L'ADAPTATION A L'OBSCUlIITE 

5' 28/6 

5' 29/. 

2/7 
15' 2S/i 

10 IS 

Figure 2 

CA) 
C') 

(0) 
(x) 

238 -102 

-10 

" A 

-0,136 

o 
X[ 

Temps, en min 

20 25 30 

E][emple d'adapilition ;, r .. hscudl" ;ne]ur"e de1ll< jour$ differenu ;, So el II 130 lVee un 
ICil de I mm2 de 5urfl:f.e en ordonnecs Ie log de "inlcnsile lumineuse en m. •,b. 
En .br;ciuci Ie lempli en mlnulCII. 
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SICMOND sues 

I m' 1(4 mm2 1/16 mmZ 

p 5' 

10' 

IS' 

30<> 

p,I03 

-OJ22 

-o,m 

-OJOI 

-0,101 

-0,102 

-0,100 

-0,085 

-0,100 

-0,107 

-0,112 

-0,077 

M, 5' 

10' 

IS' 

30' 

-0,015 

-0,106 

-0,011 

---0,103 

-0,076 

-

-0,108 

-0,012 

-0,100 

-0,074 

-

-0,091 

-0,063 

-0,098 

...... 08 

C 10' -0.135 -0,142 -0,150 

IS' .....)... -0,140 -0,130 

30<> ---0,130 -0,121 -0,118 

Figure 3 

Valeur du codlicient an:;ulaire de lit droile, c'esl-i-dire de la "itene d'adaptalion locale 
"a" calculee che .. trois individu8 presumes normllllX, avec dCl objets de I mm2, 1/4 mm! 
et 1/16 mm2 de surface i diUe renlU excentriciles: 5°, 100, 150 et 3()O de la fovea_ 

b) Comparaison des droites en fonction de l'excentricite 

Les droites obtenues zi 5°, 10°, 15° 200 et 25° sont pratiquement parallelea 
lorsqu'oll ohtient les reponses au cours de la meme adaptation a l'obscurite. 
Meme d'un jour a I'aulre les droites obtenues ont la meme allure. Dans les figures 
4 et 5 les mesures de l'adaptation it I'obscurile ont ete execulees au cours de 
la nlcme adaptation a 5'" 15° et 25° et un autre jour if 0°, IOU et 200 egalement 
au cours de la mcme adaptation. 

Dans ces mesurcs on a utilise I'objet lumineu)( de 1 mm2 correspondant if 
15 minutes angulaires. (Figure 1). 
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L'ADAPTATION A L'OBSCURITE 

log I ,
M Spot 1 m2 

. "­
,'\ \. 
" '\ ' 
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,\" 

{ "'" '" 

210 1.05 __0,135
-lO

2,13 -0.1e 
• � - 0,1J5 

a:- ,I4e 

, 0\
" \ 

' 
, 
' 

'\ \ 
"'0 � " 

' .. 
�"\. 

0'" ,_._ .. l •• _ •• _ •• _ ...... __.. S. 
" la-" , 0 

........5l(....,-... o- .. .... .-o-............ o-. 25· 
'- - -n- - -)t-- - - -iC IS-

et 20o 

Fil1lre 4 

Seuils de perteption lumiDeu6e releve au couri de 10 merne adaptation ii. I'obscurite ii. 
des endroils differents du champ visne! avec i S _ IS - 2So nasal el ii. 00, 100, 200 
nasal de la fovea avec:: un ohjet de I rom2. 
En ordonnees Ie 101 de la luminance en milli asb. 
En ahsdsr.t!s Ie temps en miD, 
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5'IOMOND sues 

log I 

2.46 -1,28 
., • - 0,11 8 

IS' • -0.122S 1 ""'" 
-10 

2.20 -1.00 
,., • -0.120 

-10 

5' 

Tell'lPS. en ""n 

• 10 15 20 

10 

ZJJ2 

o • 

"----" -----15' 

Flpre 5 

Seuil. de perception lumins"ue reIeve. au eours de I. menu, adaptation • "obsenrite • 
dUferftlt. endroitl du chomp "jsuei nual: ,;. 50, ]50 et 250 de la fovea, avee un telt 
de 1 mm2. 
En ordonneel, Ie 101 de b luminanee en milli aW. 
En abld"," Ie tcmps en miD. 

;12 



• 

5 , 0 '5 20 

L'ADAPTATION A L'OBSCUIUTt: 

log I en miuiasb 

J mml 

______x ____x ___ 

Temps en min 

Fi gure 6_8 

Adnptntion a I'obscuriti: mesuree a 0° chec Un individu normlll cn utmsnnt 1e8 tesls 
de 1 mm!, 1/4 mm2, 1/16 mm2 au coun du memc 'lUmen. 
En ordollnees Ie log de I'jlltensit'; lumineuse en m. asb, en absci$ses Ie lemp5 en minutes.• 
"K" represente le8 valenTs de l'exposant de 80mmation caltulees rcspertivemcnt entre 
lea tests de surface 1/16 mm! et 1/4 mm2 el 1/4 mDl2 et 1 mm2. 

c) Comparaison des droites en fonction de .8 surface de robjet 

(pour des petites surfaces). 

NOlls avons mesure I'adaptation Ii l'obscurite a differentes excentricites en 
presentant des objets lumineux de differentes surfaces (au cours de Ia meme 
adaptation). Cette methode presente I'avanlage de pouvoir determiner Ie coefficient 
de sommation avec une approximation assez grande. Si on procede a la deter­
mination du seuil avec trois objeti relativement petits (1 mm2, 1/4 mm2 et 
1/16 mm2), correspondant a 15', 7' et 3'; au cours de la meme adaptation, les 
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tog I en miUia�b. p- 5' 
• 

4 

3 

s 

1,04 

3,64 - 2,64 

S -15 

3,05 - 2.04 

5 -15 

2.43 - 1, 40 

5 -15 

- 0,100 

=-0,101 

-0,103 

• 

K=O,84 

o 

1 mml 

Temps en min 

10 1 S 20 25 30 

Fipre 6-b 

Adaptation I; I'obscurite mesuree a 5° chl:l un individu normal en uillinnt Ie. leaU 

de I mmt. ]/4 mm1, 1/16 mmt au eoun du meme eumen 

En ordonneea Ie 101 de l'inlenaite lumineuae en m. ub. en abaciuea Ie tempI en minute •. 

"K" repn!se.nte lea vnleurs de j'e:c ;aant de somm.tion ealeulees re&pcdivement eolr!! 
yle8 lests de surface 1/16 mm2 (:1 I 4 mm2 cl 1/4 mmt el 1 mm2. 
"." repre5ente Ie coefficient an,ulDire des droites = vileJ;l;e d'adaplation locale. 
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L'ADAPTATION A L ' OBSCURITE 

log len miJlia!ob p-10' 

3,5$-2.47 
-0,107

5_15 

3,00-1,96 
= -0,102

5-15 

2.42 -1.20 
-0,1220,96 

5-15 

2 I( =',0 

o 0mm2 

I( =1,17 

, , 

Temps en min 

5 1 0 15 20 25 30 

Figure 6.e 

Adaplation a ('obicurite meeuTee i IDo chez; un iodividu normal en nlmHot lea le,u 
de I mm:!, 1/4 mm:!, 1/16 10m2 au eours dn meme examen. 
En ordonneel Ie log de l'inleneile lumineuSf'! en 10. ub, en abscissct Ie tempt en minntes. 
,oK" repnisenle I", valeura de l'expoHnt de 10mmolion edeulCel respeelivement entre 
les testa de lurf�ce 1/16 10m2 <!I 1/4 10m2 el ]/4 mm2 et I 2. 
"0" reprelenle Ie coefficienl angulaire des droilu = vilease d'sdaplnion locale. 
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1119 hn mil\i78b 

J 

, 

4.1S -3.04 _ _0.112
5 -15 

3.43-2."2 =_0.100 

2.88 _ 1.75 
= =_0.113 

, 

K_1.I7 

1/1& mmz 

, m "" 

Tfmps fft mill 

o 

Adaptllion II I'obseurile me&uree " ISo (ber: "" indlvldu normll en uliliunl les lei" 
de I mm!!., 1/4 mm2, 1/16 mm!!. IU coura du meme eumen. 
En ordonneet Ie 101 de I'inlensile }"ruineu'e en m.lsb, en absci$les Ie lemr�' en minutei.
"K." represente lee vlleurs de \'eo<pounl de IOmnllllion calculeel reSI,crl1vement enne 
lei leat. de surflce 1/16 mnll! el 1/4 111m2 cI 1/4 mmt et 1 mm2. 
..... represcnle 1(' codficient anl"laire del droitCl! = vile_ d'.daplation locale. 
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--, 

0 
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log I �n milliasb 

3 0.60 

K= 

0.83 

L'AllAJ'TATION A L'OBSCUHITf. 

K= 

0.92 

1.17 

P,:"" 3D' 

, 

3.05 -2.36 

5 15 

2.55 -1.70 

5 -15 

1.95 -0.94 

15 

• 

K :1,17 

K",,1.0 

, 

= -0.077 

=-0.065 

:::-0.101 

Ij16 mm' 

0 
y4mm2 

1 mm' 
,-

Trmps �n min 

5 10 15 20 25 30 

Adaplalion i l'obscurite me�uree i 300 chu un individu normal en utiliunl le6 test! 
de I mm2, 1/4 mm2, 1/16 mm2 .u CGUU du meme eumen. 
En ordonneet Ie lo/! de I'inten�ite lumineu!le en m. ash. en .bsciuel Ie tempi en minutel. 
qK" repre6enle lei valeuu de l'eo:po,lInt de ,ommlltion ".I"ulee. re§pectivement enlre 
Ie. testl de 6urfa"e 1/16 mne d 1/4 rum! (I 1/4 mm! et I mmt. 
"a" repre-ente Ie coefficient IInlulaire del droitel = viteMse d'.dap,-tion locale. 
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log I en tniniiSb .. e -10' 

2.32 _1.35 
_ 0 ,097 

5 -15 

1.68_0,60 
1,0 - = _0.106 

S IS 

1.18 _0,12 
= _0,106= 

5 -15 

0,84 

06 m
 

1 
I( =1.0 

1/4 mm2 

K ....O.67 

1 m� 

T''''''' '" m" 

S IS 20 2S > 0  

Fil'llre 7-. 

Adaplalion i rob.eudle mesuree it 10° chez un indivldu normal en ulilie.ant les objetll 
lumineux de 1 mm2, 1/1 mm2, 1/16 mm2 au (oun du meme eumeD. 
En ordonneci Ie 101 de I" luminance en m. nb, en abseilse' Ie temp� en minute. 
"K" represente les valeurs de l'e",po�anl de 8ommDI;on calculiel re�pec:livemenl enlre 
Its objets de ,urface 1/16 mm! ct 1/4 mm2 el 1/4 mm2 el I mm2. 
"." rcpresen\c Ie coefficient anlula;re des droite. = vilCMe d'adaptalion louie. 
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2,16 -1.53 
5-15 

'�mm' 

L'ADAPTATIOl'l A L'OBSCURITE 

log I $n milliasb. 

= -0,063 

K= 1.7 _0,96 
5 15 =-0,0720.7 

1.0S _O,H = _0.071 

01,09 

K=1.0 

5-15 

0 

K=1.17 

, ""'" 

S , 0 15 20 2S )0 

Fi,ure 7·b 

Adaptation i i"obseurile meturee i 150 chu an individu normal en utiliunl lei obie .. 
de 1 mm!. 1/4 mna, 1/16 mm! au (Oure du meme eSimen . • 

En otdonneeJ Ie 101 dll la luminlnell en m.lSb, eo abKhle. Ie lemp. en minultl. 
"K" repreleDte let nleun de I'e;pounl de ftOmma,ion ellculeet reapectinmeDt 
lei objet. de lurlace 1/16 mm! el 1/4 mm:! et 1/4 mm2 et I mml. 
"I" reprelenle Ie eoe!rident Inlulaire des drolte. = vilelM d'adaptation locale. 
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• 

J , 

2 

SICMOND lOues 

Me -JO' 

).72' -2'.74 
a = =-0.096 

= -0.1 00 

= _O.IOJ 

Firure 7f 

Adaptation i. J'obscud1e mesuree i. 300 chez un individu normal en utilhant I",g objets 
d", 1 mm2, 1/4 mm2, 1/16 mm2 au COUES du meme enwl:D. 
En ordonnee. Ie log de la luminance en m. ub, ",n sblleisses Ie temps en m;nutct. 
"K" represente Ie. valeuo de I'expo.ant de sommation caleulie. respt:ctivement enlfe 
Ie. ohjets de surflee 1/15 mm2 et 1/4 m� et 1/4. mm2 et I mm2. 
"." represente Ie coefficient .nlluJ.ire des droite. = viluse d'adaplltion loclle. 
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 20 2S 30 

• log L eo miUiasb• A-So 

3,12- 2.4 
- 0,077 -

2.6 _1.85 
- 0,075 • 

5 -15 

I,. 2.1-1.45
• -0.065 

5 15 

1"A mm2 

mm2 

___ ,_ 

K-I,O 

Temps en min 

s I. 15 

Filure 8 

Adaptation a l'ob5rurile me$urec a 5° chez Un individu normal en u!ilisanl les obje51¢ 
de 1 mm:!, 1/4 nlm£. 1/16 mm2 au coun du memo: examen. 
En ordonnecs Ie 101 de 10 iurninamc en rn.osL, en ah8d8¤e¥ Ie temps en minutes. 
3K" rcpretienle lea VIleurs de l'e",po¤al1l .le sommat;on c .. !culee. respect:vement entre 
'e! ob;eI. de $urfat:e 1/16 mm:! eI 1/4 nlln,2 el 1/4 mm2 el 1 mm2 . 
..... represente Ie coeUieient ugulaire de. droit". = vile'5e d'pduplalion locale. 
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an'o .... ire 

log I en milliasb. 

K= 
3 0.9 2 

• 

K= 
1.0 

• 

2 

• 

S 

c- 30' 

2.87 -1.69 
i= - 0 .118 

5-15 

i= 
2.27-1.0 -0.127 

5 -lS 

1.64_0. 34 
a= 

5 -15 
-0.130 

1/16 mml 
• • 

• 

K=1.0 

1/4mm2 

K=1.17 

1 mm2 

Temps en mIn 

10 15 20 2 5  
FilurCl 9 

AdoplaliOIl 11 ]'obseurite me8uree a 300 rhn nn individu normal en utllieant lei objels 
de 1 mrn2, I/o\. mm2, 1/16 mm2 au cOnrs dn mente ex,mcn. 
En ordonnee, Ie 10, de la lum;nan¨e en rn. D.", en 1I.1".dssea Ie temps en minutf:8. 
"K" repnisenle lei valeurs de I'ex!'oo;unt de .ommalion ulculees re.pectivement entre 
Ie, oLjeu de 8ur£DcCl 1/11; mm2 et 1/4 mm2 et 1/4 mm2 et 1 mm2. 
"," repretiente Ie coefficient de8 droiles = vite5©e d'ud'iptalion locale. 
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4 log I 

3 

2 

1 

• 

.Ylle 4 poinfs rouges 
supralimin.lirllS 

uns points rouges 
de fixorlion 

Temps en min 

Filure 10 

Adftplatlon louie AI 18 foveola nee un objel de I mm2 pr8ctique avec "" Unl poinl. 
de fixation roule. 
En ordonnees: Ie 101 de I. luminance en milli ash. 
En abllf:iskl: Ie tempt en min. 
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L'ADAPTATION A L'08SCURITE 

(0) 60' 
2.96 -1.7e 

5 • = = -0.116 
5 

(.) 5 45' • z.ao -1.05 
=-0.115 

5-15 

0 

\ 
0 0 0 

.--

Temps 11m min 

Fi,ure 11 

Adlpillion i I'obso:urite me.uree ,; 450 et i 60" ..hu Ie mcme individu normll. 
En ordonneu Ie tOI de !'inlenlhoi lumineu!le ell m, a,h. 
En ah.due. Ie temp' en minulel. 
"." = roeffkiellt alllulaire de II droilC vitusc d·udpp.ation locale_ = 
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SICMOND sues 

I I mm2 I 1/4 mm.2 I 1/16 mm2 

" •• 0,050 0,125 0,315 
I' 0,315 I 3,15 
M, 0,063 0,20 0.50 
C 0,125 0,315 0" 
M 0,100 

0,100 

X (mo),el1nej 0,125 

5. A 0,016 0,063 O� 
I' 0.025 0,1 0,315 
M, 0,025 0.1 0,50 
M 0,010 

0,010 

X (mo),c:nne) 0,017 

0,006.1 0.025 0,125 
0,010 0,050 0,20 
0,0020 0,0040 0,D25 
0,0063 
0,Oll50 

0,006 

0,0020 0,0100 0,0.10 
0,0063 0,025 0.125 
0,(")1 0,005 0,02 
0,004 0,016 0,05 

M 0,0025 
0,002 

X (mO)'em:e) 0,003 

A 0,00125 O,otO O,O,BO 
p 0,0063 0,025 0,125 
M. 0,0025 0,008 O.O-�O 
C 0,00.115 0,016 0,063 
M 0,00·10 

0,0063 

X (mO),I'rmet 0,0040 

Valeur du seuil lerminal en ash .,hez sill. individull normliUlI. C"fl (onclion de I'ell.centricite 
(OU , 50, 100, 150 cl 300 de la loven) over des ohjcu de dilfercnleÚ Burlllee. 

A 5°; Ie seuil est plus bas: en moyenne 0,017 ub, c'e-sHi.dire environ 10 fois 
plus petit qu'a 00 pour I'objet lumineull. de I mOl2. 

A lOu; [a moyenne cst 0,006 asb, avec ['objet de 1 mm2• 

A 150; la moyenne vaut 0,003 asb, avec I'objet de 1 mm2, 
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L'ADAPTATION A L'OBSCURITF. 

A 300: la moycllnc vaul 0,004 asb, avec I'objet lumineux de 1 mm2• 

A 45° et 60°: au dclit de 3()O: Ie eeuil terminal est plus eJevee qu'cntrc ISO 
ct 300 mais les conditions 
resultats). La di�persion des 
tricite donnee (figure 13). 

cxpcrirncntales 
resultats cst 

sont 
relativ

modifiees 
emcnt pelite 

(voir 
pour 

point 
une 

c 
ex

des 
cen· 

e) Reproductibilite 

D'un jour a I'aulre les vilrsses d'adaptation H!gionale it I'obscurite ont une 
allure scmblable ct sont pariois paralleles. Le coefficicnt et surtout Ie seuil 

" 

ISO 0.0020 

0.0025 

0.0025 

0.00·10 

30° 0.063 

0.0(1.1.0 

O.O().IO 

45° 0.010 

0.008 

0.0125 

60° 0.020 

0.020 

0.016 

S 

0.0020 

0.0020 

0.00315 

0.00125 

0.0063 

0.0063 

0.0080 

0.0125 

0.025 

0.0100 

0.0315 

0.025 

figure 13 

V.leurs du ,euil lerminal en usb liver un objel lum;neux de 1 mm2 mesure ii 1l1u5ieurB 
rellr;ses et des joura differelllH. Chez deux individu5 normuux ii 15°, 30", 45° eI 600. 
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SICMONU sues 

VA.LEURS DE K 

(Exposant de sommalion ) 

"" deb,,/ '''/''plnlion ,feb,,! de ['"d"lltlltion f:xcen-
"idle t=O 10 min. npres k au seu:l terminal 

0,84 1,0].04 1,040,93 1,0S· 

1,17 1,0 1,170,84 

1/4: 1/16 I : ]"c 1/4 : 1/16 1 : 1/4 1/4 : 1/16 ] : 1/4 

0d610· 0,90 

1,11 1,01,0IS· 1,080,84IJ< 

1,17 1,11 1,0,0" 0,80 0.8·1 0,92 

Quelques eUnlllles de la voleur (Ie I'exposalll de tiommation apatiale rhcz un individu 
normal ou debut de I'adnptal'o" it I'obscurile. 10 min apre8 Ie debut de 1'0dapt^lion i 
I'obscllrite quond Ie leuli terminal est allein!. Les cxposant de sommotion spotiole onl 
ele cu]'·"leeg it uif,erenlc_ excentriritoi. (8 5", 100, 150 p,1 300 de 10 fo,"':o) entre Ie. 
objet. 1/16 mn0 el 1/4 mm2, el entre I'objel de I mm2 6t 1/4 mm2. 

terminal varie"t relativemcnt I)eu (figures 2 el 13). 11 existe des difference:; 
importoutcs dang Ie debut thcorique. 

f) Coeflicient de SOfllmation 

Le coefficient de sommation a eti: calculi: d'apres 10 formule suivante: 

log I:: - log II 

K 

log 51 - log 5/ 

coeffici;nl au exposant de sommation , 
luminance 
surface 

42. 



L'ADAPTATIO:; A L'ODSCURln: 

L'exposant de sommation a ete detcrrninc entre IS' et 7', et egalement entre 
7' et 3' it des endroits differents du champ visuel entre 50 et 30°. Dans ceUe 
zone il n'est pas toujours egal it I'unite (loi de Ricco), rna is il sten approche 
hcaucoup (figure ]4). 

A partir de 5° (figure 14) avec les objets lumineux utilises, Ie coefficient 
de sommation varie peu durant l'adapt"ltion it. I'obscurite et ce des Ie debut. 

DISCUSSION 

(a) L'adaptation dite "regionale" 8 I'obscurite a ete mesuree gnice a. des 
objets de tres petite !Ourface, correspondan! a quelques minutes angulaires. 

Divers auteurs ont deja souligne les differences imporlantes qui scparen! 
ceUe adaptation "regionale" de l'adaptation "globule" ou de l'adaptatioll explorec 
8 I'aide d'objcts de grande surface. Craik et Vernon (1941) ont utilise des 
objets lumineux de 10' et 170 a la fovea, Arden et Weale (1954) des objets 
de 2'7 et 70, Rushton et Cohen (1954) des objets lumineuJ( de 3' el 2n. 

Nous aVails etudie I'adaptation regionale en utilisant une transformation 
logurithmique de la luminance en ronction du temps qui presenle une relation 
quasi linea ire dans Ja peripherie avec les objets de petite surface que nous avons 
utilises. 

(b) Nous avons pu constater de la sorle que Ie! caracteristiques de I'adap­
!alion rcgiollale a I'obscurite varien! en fonchon de I'excentricite \ par rapport 
u III fovea} de la !iudllce retinienne exploree. 

Au cours de la meme adaptation a I'obscurite entre 50 et 30°, In vitesse 
d'adaptation regionale "a" varie relalivement peu. A 0° on obtienl un plateau 
des teĚ premieres minutes. Ie seuil lumineux a la fovea etanl plus elevc qu'a. la 

peripherie pour un test equivalent. 

(c) Au cours .Ie la meme adaptation it J'obscuritc, Ilvec des objets lumineux 
dOli! la surface vaut respectivemenl 1 mm2, 1/4 mw, et 1/16 mm2, les valeurs 
ne "a", c'est·a·dire .Ie la vitesse d'adaplalion regionole, sol11 voisines. 

(d) i.e seuil terminal varie avec J'excentricitc pour une surface dCterminee 
relativement petite. Le scuil Ie plus bas est obtenu entre 15° et 30°. Dans flOS 
cas Ie plu! frcquemmenl a 15°, mais la difference entre Ie seuil a 15° et 
a 30° est minime. 
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SICMOND sucs 

Le seuil terminal est considerablement plus bas s'H est mesure lors de I'adap­
tat ion globale que lors de I'adaptation regionale, meme !i cette derniere est 
eHectucc II I'endroit Ie plus sensible de la retine et cela pour un test de 1 mm2_ 
II est a noter IIcanmoins que les stimuli sont differents dans les deux: techniques. 

Avec les objets lumineux de 1(4 mm2 et 1/16 mm2 Ie seui! est plus hauL 
ce qui est normal en vertu des lois de sommation. Au coucs de I'adaptation 
regionaie Ie seuil peul s'abaisscr environ de 100 lois avec des objets de 1 mm2. 
La densile en biitonnets est plus rort÷ ,;crs 150 - 200 (Osterberg, 1935; Willmer, 
1961). C'est cgalement vers 2()O qu'il y a le plus de batonllets relies a une 
cellule gangliollnuire (Vilter, 1949)_ D'apres Polyak (1941) il existerait dans 
ceUe region des cellules ganglionnaires geantes chez les primates_ La faculti: 
de pereevoir dans I'ohseurite depend probablement de la demøite en elements 
photorecepteurs a l'endroit etudie et de la probabilitc de capter un certain nom­
bre de quanta par ùeconde et par recepteur. 

(e) Nos avons recherche si les donnees mesurt!es elaicnl bien reproductibles. 
Dan! I'cnsemble il existe une variation inter-individuelle et intra-individuelle 
relalivement grande. On peut neanmoins noter que Ie "a", c'cst-II-dire la vitesse 
d'adaptation regionale ou la pente et surtout Ie seuil terminal varient relative· 
!Uent pcu chez Ie memo.! individu. 

(f) Ricco, Ie premier, a elabli une relation entre la luminance pen;;ue et la 
surface de J'objet employe. L'une des expressions mathematiques de celie loi 
est: Intensite:x: (Surface)!' = constante. La valeur Uk", appele coefficient au 
exposallt de sommlltion spntiale n ete calculee par Arden et Weale (1954) 

durant I'adaptation a I'obscuritc entre deux objets Ires differents valllnt res· 
peclivement 2'7 ct 7° (figure 15). 

CAS B min. 20 min. 

C.B.A. 0,67 0,92 

R.A.W. 0,65 0,76 

Figure 15 (Arden et Weill",. 1954) 

ValeUr! des coefficients de lommlltion 8 min_ 
et 20 min. IlilreS Ie debut de I'udaptalion. 
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L'AOAPTATION A L'OIlSCURITJ: 

Sommlllion compltte 

Ri/erence,: f'xcenl,;citi Sur/tlCe en valeur. 
an,ulaire. 

GrOlipe A 

flallen, Marrion eI Rodkl:r, 1962 5° ,,' 

Uarlow, 1958 ,0 
'. W 

Hallell, Manion el Rodger, 1962 ,0 ,,' 

Bounlln Itl IJalkhuill, 195.: ,0 ,,' 

Weale, 1958 8° I' 

Weinslein eI Arnulf, ]946 12° ", 

Graham el M.rlaria. 1935 15° 1° 

Baum,.r.!l, 1949 15° 1° 

Hullell, Murriotl et Rodger, 1962 20" 1° 

Guham, Drown et MOle, 1939 31° '. 1° 

Gnhnm 1:1 lIarllell, 1939 3 1 °  I! 1° 

Hallell, MarriOIl " RodgCf, 1962 35° 2° 

Croupe n 

Boumnn, 1950 . 1952 ,0 10' 

Wahl, 1958 10° 20' 

Drown, 19,11 30" IS' 

Figure 16 

Estimation de la sommlltion spatiale dnns foeil adapte a l'oblCu,iti avec des leu de 

lliJjercnlf!! dimenaions. 

Remarque: 

Dan! Ie groupe A de Hallclt la limite de la liOmrnalion spaliale eompllâle eã1 plus 
e1eyee: "grande" sommali(ln complele. 

Danl Ie gT(lUpe B dIe UI m(lindre: "'pelile' $Ollimalion comillete. 

d'aprtl H.llelt, 1963. 
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Les quat"e coefficients fie sommation determines sur deux personnes ont ete 
obtenus en calculanl In sommation entre un objet lumineux de 2'7 et 70, mesures 
it 8 degres de 10 fovea clans les deux cas. lis en COllcluent que la wmmation 
augmente durant I'adaptation it ]'obscurile et allribuenl ceUe augmentation it 
un facleur ncrveux. 

lis considercnl que pour robjet lumineux de 7 degres, 18 sommation depend 
de In loi {�:J Piper: k -::: 0,5 et que cene loi serait valable jusqu'a 10°. II faut 
ob!'erver que d'npres les donnees actuelles, on considcre hI. [oi de Piper comme 
Ires approximative et que les auteurs ne sont pas unanimes sur les limities de 
sa vslid]te. En general. avec cles objets plus grands que 6° on admet que In 
luminance est indepelldanle de la surfnce. 

La valeur nngulaire maxima Ie des objets donnant un cxpossnt de sommation 
voisin de I'unite (Ioi de Ricco) vade suivant les auteurs (Hallett 1963, voir 
figure 16) qui fait observer que les valeurs donnees, correspondent habituel1e· 
ment it UII seul individu it cnuse des difficultes et de la longueur de ces ex. 
periences. Dans ceUe figure, il est a noter que ces valeurs ne concernent pas 
la  fovea, elles !lOllt dorlllees it partir de 5° de la fovea seulement. 

Les objets lumilleux que nous avons utili!iCs SOllt done dans les limite! des 
petites sommations completes it partir de 5°. eea objets Ollt une forme ovale, 
les diamctres correspondenl Ii des valeurs angulaires valant rcspeclivement: 

pour mm2 

pour 1/4 mm 
2 

pour 1/16 mmû 

15' et II' 

7'5 el 5'5 

3'75 et 2'75 

D'apres nos resultalS avec ces objets Ie coefficient de sommation reste voisin 
de I'unite durallt !e processus d'adaptation it I'obscurite. 

Lors d'un travail que nous avons effeclue sur des sujets amblyopes avec Its 
memes objets lumineux (Sues, 1963) nos avons trouve une sommation voisine 
de I'unite dans l'oeil direeteur, pour des conditions experimentales analogues a 
celles de ee travail. 

Baumgardt (1960) et Pirenne (1962) en se basant sur les valeuü d'Osterberg 
(1935) estiment qu'il, explorent une surface relinienne eomportanl entre 

10.000 el 11.000 bitonnell lorsq'ils utiiisent un objet de 1°, et environ 500 
batonnets lorsqu'ils utilisent Ull objet de 10', 5.000 batnllnets avec un objet de 
1/2 degri. 
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Filure 11 

/ 

(d'aprÇ Viher 19-19) 

_.-._._._--. 1 

./ 

eip. 

Reputltion de. neuronu danÈ une coupe dono'venlr,le de la retine humaine (2 
d'ep.isseur) . 
ED ordonneu: it lauche: Dombre de neurooes par champs linelirea de 100; 

it droite: valeun du rapport 
bipolaire it conel 

(courbe R) 
conel 

En Ib8<'il8el: Chimp' lueceuif. de 100 d'etendue. allum de la Ileriliherie relienienne 

BaL 
Hip. 
,. 
r.e. 

IU centre foveal. 
repulition du balonneu 
repllrtition deli cellules bipolairse 
repartition del cellule. gan,lionnaires 
relllTtition des extremitet synaptique! des cones. 
densite en se,menls eXlernes des cones dam les cbamps microleopiques tue!:euih 
du denombrement retinien. 

ehaclln de. autrel Iraphi(IUeS biometriqueÉ tracea all trail comporte e"lement 140 
poinll lucce .. ih. 
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Ces valeurs sont valable! dans la peripherie OU la densite en batonnets est 
importante (entre 12° el 200 de III fovea). 

Avec un objet lumincux de 1° (Viltcr, 1949; figure 17) suffisamment de 
balonnels sont stimules pour que plusieurs cellules ganglionnaires soient solli­
eilees. La limile des petites sommations (20' d'aprcs I-laUett) parait correspondre 
au nombre de batonnets relies a une cellule ganglionnaire dans la peripherie. 
La loi de Ricco pourtait dans Ie cas des grandes sommations completes (10 

d'apres Hallett) s'appliquer aux cellules geantes decrites par Polyak (1941) 

chez Ie primate. 

Dans les travaux effectues it I'aide du pcrimetre statique de Goldmann (Fank­
hauser el Schmidt 1958, 1960; Sloan 1961; Sloan el Brown 1962; Gougnard 
1961; Meur 1963; Sues 1966) I'exposant de sommation est notablement inferieur 
a I'ullite lonqu'il est calcule avec des grands objets lumineux (64. mrn2, 16 mm2, 
4 mm2) a fois dans In peripheric et a 0°. 

A 0° il existe ulle augmentation de I'exposant de sommation pour les petits 
objets seulement, lorsque \'eclairage ambiant diminue, cette augmentation ne 
s'observe pas avec les grands objets de I'apparei!. Dans la peripherie l'exposant 
de sommation varie peu en fonclion de l'eclairage ambiant (Fankhauser et 
Schmidt 1960, Meur 1963, Sues 1966). 

Nous pouvons conclure que a la fois en VllllOn photopique et seotopique, les 
limites de la sommation complete (voisine de I'unite) paraissenl rester inferieures 
a 30' dans 18 peripherie. 

Cependant, IIi Ie ehamp receptif augmentait (Rushton 1963/a, Arden el Weale 
1954) 3U eours de I'adaptation it I'obscurite, on devrait observer une augmen­
tation de l'exposant de sommation avec les index de gronde surface. 

Vers la fovea, il est vraisemblablc que leI! objets ne sont pas encore asset 
petil.!! pour donner une sommation complete. Zegers et Ladriere (1964.) con· 
sidcrent que les objets lumineux doivent correspondre it un angle plus petit 
que 6', meme alors la loi de Ricco nE' seroit pas striclement respectee. d'apres 
Zegers et Ladriere. 

Dans ce travail, nous avons etudie la diminution du seuil differentiel qui ne 
se passe pas ii la fovea mais surtout a partir de quelques degres dans la 
peripherie. On peut clone eonsiderer qu'avee un objet de 1 mm:, ayant une 
valeur angulaire comprise entre 15' el 11', nous avons etudie dans la peripherie 
fadaplalion Ii fobscuriui dam ie champ recepli! d'unt cellule. 

(g) L'interprt!tstion de Is sommation spatiale pourrait atre la suivante: dans 
Ie champ reeeplif d'une cellule. la sommalion spatiale serait complete. 



L'ADAPTATION A L'OBSCUftlT£ 

Au point de vue analomique, Ie .. cellules ganglionnaires 1I0ni beaucoup plus 
petites pour les receptcurs de la fovea. Nolamment a la fovea chaque cone ou 
rccepleur foveola ire a simultanement deux liaisons: d'une parte un cone serait 
relie it ulle cellule par I'intermcdiaire du systeme en ligne directe et d'autre 
part un cone serait relie a environ ]1 cone!! par Ie systcme'diffu!. (Polyak, 
1941). 

Vi Iter (1949) a egalemcnt trouve qu'il existe deux: cellules ganglionnaires pOUf 
chaque cone dans la fovea. Tndis qu'a la peripherie plusieurs dizaine!! ou cen· 
Isine!! de batonnels seraient relies it une cellule. Si all suppose que la sommation 
diminue des que la grandeur de I'objet "deborde" du champ rceeptif de l a  
cellule, les differences observees entre la fovea et la pi:riphcrie deviennent 
explicables. II est generalement admis que Is sommation est plu!! grande dans 
la periphtirie que dans la fovea entre deux: objets donnes. relativement petits 
(par exemple 1 mm! 1/4 mm2), cependant, me-me dans l a  peripberie. la• 

sommation diminue 'orlement si on utilise des objets lumineux plul! grands. 

Avec des objets de plus grande surface, Ie seuil dependrait de la loi de 
Piper ou de Pieron. La loi approximative de Piper serait valable dans l a  peri. 
pherie pour des objets compris enlre 30' el 6°, Ensuite, la luminance devien! 
indcpendante de la surface. 

D'autre part, il existc une augmentation de la sommation dans In fovea avec 
des objets lumincux plus petitð. 

Si on presentait des objets lumineux encore plus petits que ceux que nous 
avons utilise (it condition, bien entendu, qu'on puisse les voir), iI est vraiscm· 
blable que la 5Ommation deviendrait egalemcllt complete ou voisine de I'ullite 
dans ces conditions. 

Si on considcre la surface de I'objet, il existe un seuil pour la sommation 
parfaite: au plus iI !;'St bas au mieul( all voit, c'est·a·dire que la qualite de 
I'image sera egalement meilleure. Par 18 8Ommalion, la sen§8tion lumillcuse est 
reliee it l'acuite visuelle. Apres avoir etudie la retine de nombreuses eSpCces de 
vertebres, Verrier (1945) conclut: 

"pour appn!cier Ie pouvoir separatcur de la reline, il faut tenir compte de 
plusieurs clements: 

cellules visueJles elements reapteurs 
Ie rapport 0" 

ceJlules ganglionnaircs elements conducteurs 

mais Ie rapport peU! tOllduire a des erreurs si 011 lI'envisage pas egslement Ie 
diametre de la cellule visuelle. 
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Le pouvoir separateur de Is H'!tine est independant de la forme genera Ie des 
• 

cellules visuelles". Cc pouvoir separatcur de la retine ne serait point l'apanoge 

d'ull type determine de cellules, les celIlules a concs. Chez les rapaces noc· 

turnes, les cellules foveales sont typiquement des biitonnets. Vilter (1954) " , 


trouve 800.000 batonn{"ls par mmt dans la fovea chez un poisson, Ie Bathylagus 

Benedicli, alors qu'il exisle 200.000 recepteurs (type cone) par mm2 dans In 

fovea humaine. 


cellules visuelles 
Dans les diverses foveae Ie rapport 

cellules ganglionnaires 

n'est pas toujours egaJ a l'unite mais il s'en rapproche beaucoup plus que dans 
loute autre partie de la retine (Verrier 1945). 

II est vraisemblable qu'il existe de grandes variations individuelles (Hallett 
1963) quant a la repartition el 18 grandeur de cee cellules (Polyak, 1941; 
Vilter, 1949). 

Si la grandeur du spot est a la limite du champ receptif de la cellule, il peut 
stimuler de differcntes manieres. Selon Ie hasard, Ie spot Iumineux sollieitera 
Ie champ reeeptif d'une seule cellule (sommalion complete K = 1) ou bien 
plusicurs cellules (moins bonne sommation K < l). 

Ce qui peut expliquer les differences observees chez un meme individu ct 
cgalement I'influenee de la durec de presentation de I'objet (ajustement par 
mouvements de yeux). 

Pour qu'il existe une acuite visuelle ou une perception d'une grande surface 
ou d'une image, il faul que beaucoup de neurones soienl sollicites, Ie cerveau 
en integrant et discriminant est conditionne pour reslituer I'image. 

Si sculement Ie neul'oue Ie plus S(:nsible a (a lumiere (dans I'adaptation a 
I'obscurite) diterminait la courbe d'adaptation d'une grande surface, il n'y 
aurait pas de perception de I'objet lumineux car sans I'integration de tous les 
neurones, la perception d'un grand objet ou d'une grande surface est proba. 
blemenl impossible. 

Dans Ie champ receptif d'un neurone Ie pouvoir separateur n'existe proba· 
blement pas, c'est pourquoi I'aeuite visuelle est moins bonne dans la pcripherie. 
C'est pour eela egalemCJlt <Iu'en pathologie on observe pour un objet donne, 
augmentation relative de la sornmation spatiale et jamais une diminution, ce 
qui signifie une diminution du pouvoir separateur. 

Quand l'acuite visuelle est elevt:e, ellc pourrait dependre du systeme "en ligne 
directe" de Polyak (on I'utiliserait quand on veul voir des details, quand on 
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fhe}, SJIIOII all utiliserait Ie systcmc diffus, d'ou diminution du pouvoir de 
differenciation el notamment lors de I'adaptation it l'obscurite . 

• 

Tentons maintenant de revenir it fanalyse du phenomclle d'adaplalion. Ii 
I'obscurite en nous basant sur nos resultats experimentaux et sur les donnees 
anatomiques, physiologiques ct physico-chimiques relatives au fOllcliOllllement 
retillien. 

Pour comprendre ou approcher Ie phcllomene de l'adaptation a l'obscurite, 
examinons ce processus sous differents angles: toul d'abord au point de vue 
moleculaire et photorecepteurs, ensuite l'adaptation rcgionale avec des objets de 
petite surface ct enfin I'adaptation globale ou avec des objets de grande surface. 

a) SetOIl les calculs de Wald et Coli. (1963)' pour une luminance de 10--° 
mL, I bitonllet absorbe I photon par 1/4 seconde; apres cetle valeur les cones 
domineraienl. 

La probabilite de stimulation est cependant conditionllee par I'exislencc dans 
Ie segment externe du batonl1ct d'une quantite suffisante de rhodop!;ine fOUS 
sa forme "non decomposee" (Rosenberg 1958, 1961; Wolken 1963). Lorsq'on 
commence ('exploration adaptometrique In luminance cst voisine de 10--:.' mL; 
comme Ie sujet a ete prealablement ebloui, il n'existe que peu de chance pour 
qu'un balonnet ait deja regenerc 5uffisamment de rhodopsine. Cette probabilitc 
tres {aible de stimulation con£titue encore une hypothese optimiste car n faudrait, 
pour declencher la sensation lumineuse, au moins deux quanta dans ('obscurit÷ 
dans 18 meme bitonnet ou bien un second quanta, situi'! dans un 8utre 
bitollnet ou dans un cone, it une distance relativement proche et dans un temps 
relativement court (Van der Velden 1944, 1946; Bowman ct Van der Velden 
1947; Bowman 1950). 

En vision photopique Bouman el ten Doeschaete (1953) considerent que 4 
quanta est Ie minimum pour decie1lcher une sensation lumineuse. 

En vision scotopique, (I'autres auteurs, Stiles (1939), Hecht et coli. (1942), 
Baumgardt (1953), Dillon et Zeghers (1958). Ladricre (1961), ont donne des 
valeurs variant entre 2 et 7 quanta comme energie minimale requise pour 
obtenir une sensation lumineuse, ce qui diminue enCOr!! la probabilitc. 

Le nombre de biitonnets conductibles augmente en fOllction du temps comme 
18 rhodopsine. La probabililc qu'un quantum (ou deux) aneigne un biitonnet 
et soit absorbe ou bien qu'un deuxieme quantum frappe un autre bitonnet ou 
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cone, (3 condition qu'il soit egalemenl active et relativement proche) augmente 
en fonction de la n!generation de la rhodopsille. Ceci expJique I'apparent e aug· 
mentation de sensihilile des balonnets au cours de l'adaptation a I'obscurite. 

Comme 011 trouve toujours de la rhodopsine non decomposee, meme apre! 
un eblouissement intense et prolonge. on peul supposer qu'au debul de I'adap­
tatio n, il reste egalement quelques batonnels ou recepteurs conlenanl de III 
rhodopsine non decomposee ou moins decomposee que les autres., c'ed ceux·la 
qui repondent en premier lieu. 

Les biilonnels sonl rcunis par plusieurs dizaincs ou centaine5 a une seule 
cellult'. II parai! vraiscmblahle que deux batonnets de ce systeme, s'ils r±oivent 
chacun un quantum el done declellchent chacun une stimulation de la cellule 
nerveuse. donneront une impre'!!.ion lumineuse. 

Les cones de la fovea dependant du systeme diffus et en ligne directe seront 
moins sensibles dans I'ohscuite, puisque la probabilile que deux quanta alteigncnt 
une cellule est moins grande. 

b) Si on procede a la mesure de I'adaptation a I'obscurite avec dcs objcts 
lumincux de tres petite surface, c'est-:i·dire avec des ohjets valant 1 mm2 ou 
1/16 mm2• la relation reliant Ie logarithme de la luminance el Ie temps parai! 
eire lineaire. 

Si all etudie la sonunation avec de Ires pelits objets, on sollicite seulement 
Ie champ receptij d'une cellule; dans ces conditions la sommation eSI complete. 

Dans ce systeme. jJ semble que Ie pourcentage de rhodopsine non regeneree 
depend du Log du seuil de pen:eption lumineuse. Lorsque la rhodopsine est 
pratiquement regenCrCe. les recepteurs peuvenl fonctionnet au maximum et Ie 
syste-me aueint sa sensibilite maxima Ie. II ²t a noler que In regeneration de Is 
rhodopsine suit ulle loi exponentielle (Rushton 1961.a). 

c) 11 lie faut pall oublier que I'adaptation a I'obscurile mesurec par une 
methode p³ycho.physique depend en demier ressort de la reponse du sujel lui­
meme. Si on proccde a une adaptation globale, ou bien avec un objet lumineux 
de grande surfacc. In reponsc du s}'steme intcgre la reponse de toutes les celJulC3 
l:Jui foncliollnenl a ce moment. 

Si on se place iI UII niveau plus haut, Ie systeme nerveux re,<oil une grande 
quantite d'inlormntiolls it. partir des ncurones ou celJulcs. Le syslcme doit integrer 
ces dounces; c'est la perccption lumineuse d'une grande surface. 

A loul momen t I'adaptation a I'obscurilc peut se decompo!er Cll deux phases 
qui surviennent successivement et pres{lue simullanement : 
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1) 	Repomes des recepteurs actives, dans Ie champ receptif de ChtHIUC cellule, 
qui dcpendraient du log du seuil lumincux ou exponelltiellemenl du pour· 
centage de rhodoJ>sine dccomposee. La vilesse d'lIdnptation locale it I'obs· 
curile (a) dependrait de 18 formule: 

log b log It-

• 

12 et 11 elant des luminances minimales du champ receptif d'une cellule 
per!<ues BUX temps IĢ et 11. 

2) 	 Integration des dif{cl'cntes reponscs par Ie systeme ncrveux celltral qUI 
est proportionnel au log de la seusibilitc lumineusc au temps X. La vitesse 
d'adaptation globalc (A) dcpcndrail de la formule: 

log log 12 log log 11-

A 

12 el h etout des luminance! minimales per!<ues BUX temps tģ et 11 (voir) 
travail: Sues el Coppe:r" 1957; eI Sucs 1961). 

Si 011 st:ceple ccs considerations, certains carncteres de notre modele mathemll· 
tique devicnnent mieux comprtHIt!nsibles. 

Lea deux slades successifs d'inlcgration lors de I'adaptation globale {Iue nous 
venom. d'cvoquer nous scmblcnl se Iraouire par Ie fait que c'est Ie log log I 
et 11011 Ie log I qui est uni au temps d'adaptalion par une loi lineaire. De mcmc 
il devient normal que les courbe§ d'adaptation relevees a I'llide d'objets, lumineux 
de surfaces Ires differcnles ne soient pas parallCles, In j:�ente plus inclini.-e ohlcl\ue 
pour des objels lumineux de grande surrace lraduisanl une augmentation de 
la puissance d'intcgration ner\'euse en rOllction du temps. 

CONCLUSION 

L'adaptatioll rcgionulc avec des objets lumineux de lrĤ pcliltl surface (quel· 
ques minutcs 8ngulaircs) a He rcalisee it diIfcre'llte!l dislan(,'CS 
des sujets norm aux. 

Dans 10 periphCrie, la relation entre Ie log de lit luminance et Ie temps cst 
pratiquement lineairc IlC.ndant I'adaptation. 
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A [8 fovea I'adaptation e"t Ires rapide. 

Dans III pcriphcrie a un endroit dctennine du champ visuel, !Ii on mesurc 
,les seuils avec des objģts Ires petits au cours de la mcme adaptation a I'obscurile, 

[es droites obtenues en prenant Ie log de [a luminance en ordonnees et [e temps 
en Rbscisses so1L1 pratiquement parallcles. L'exposnnt de sommation calculi! entre 
ces surfaces valanl quelques minutes angulaires reste voisin de" I'unite durant 
I'adaptation a I'ohscuriti!. 

D'apres differentes donnees, e;;:posees it la discus!ion, ct notamment les dOllnees 
llnatomiques, 011 }leul supposer que dans ces conditions On mesure ['adaptation 
a I'obscurite dallS les Jimite5 du champ reeeplif d'une cel[ule. 

A partir de: ct.'!! ob£crvaliolls, Ie phcnomenc de I'adaptation a I'obscurihĤ pourrait 
s'expliquer de la malliere suivante: 

1) Slimlliation /ulIJimmse au 5ein ({',m flhoto-recepteur: 

Les quanta Ill: peuvent etre transmis IIU ĥysteme que s'il existe suffisamment 
de rhodopsine rcgcner(.e dans les photo·rccepleurs. Ce qui explique I'augmen­
tutiou de semibiJitc lumineu!le au cours (Ie I'adaptation a I'obscuritc. 

2) 	 Perccpliolm lumineuse ou presClIlallt Uft objet dc petite sur/ace corres­


pondant al/. champ recepti/ Il'unc cellll!e: 


In semble exisler ulle relatioll lineaire entre Ie log du seuil et Ie temps: Ie 
logarithme du seuil est en relation probable avec la proportion de rhodopsinc 
dccomposee. 

:1) Perceptioll Iwnifleuse Cit pre5enUwl. 1m objet de grande surface: 

Le phenomenc {It:pend de [,integration par Ie systeme nerveux des adaptations 
de to utes les celluh:s impli(IUee5. L'adaptatioll de ceĦ champs receptifs ctant 
el!e--meme reliee exponcntieliemclIl a In luminance: 

-loħ log I, log log I, 
n'olJ 	 A 

tĨ - I, 

• 
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REVISION DE LITERATURA. 

SURGICAL TREATMENT OF DISLOCATED LENSES. 

REPORT OF TEN CASES USING THE 


BARRAQUER METHOD 


BY 

ADLER, S., M. D. 

Joh?nnuLurll, Somh Arriu 

The underlying pathology of congenital dislocated lenses differs from that 
of the traumatic type. Glaucoma arising in the former is usually associated with 
dislocation of the lens into the Anterior Chamber, whereas in the latter glaucoma 
is associated with retrodisplncement of iris root and trauma to other structures. 

Until recently the treatment of dislocated lenses was usually masterly inactivity 
or needling, particularly by the douille-needling technique which probably pre­
disposes to a late detachment of the retina with a poor view of the periphery 
and a bad prognosis. 

Complete removal of Ihe lens is advisable and is now a safe procedure due 
to the following re<:ent advances: 

1_ Hemoval of the lens after its fixation from behind wilh a special double­
pronged needle designed by Jose Barraquer. 

In cases of complel'! subluxation the patient must be turned into the prone 
position to allow the lens to gravitate hehill(l the iris before its fixation. 

In order to position the head accurately, the writer has devised a special 
head· rest, which is placed on the operating-lable, and the patient's forehead is 
fastened onto a cross-bar. This can be moved up or down or tilted sideways by 
adjusting two screws. 

The writer has alw devised a special platform for working below the patient. 
A raised support at the head end allows the op�rator to work comfortably at 
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a visual angle of 45°, thus providing maximum comfort and dexterity of 
movement. 

2. Reduction of intra-ocular pressure by means of Acetozolamide (Diamox); 
Intravenous infusion of 3070 Iysophiled urea in invert sugar and water (urevert); 
Oral glycerol and saline; Relaxants: Retrobulbar anaesthesia and massage of 
the globe. 

3. Accurate suturing of the wound with at least seven corneoscleral sutures 
to prevent post.operative complications. 

Consistently good results were ohtained in ten consecutive cases with resulting 
visual acuity as follows: 

6/6 in four cases: 6/18 or better in four cases; 110 change in two case:; 
who had no perception of light before surgery. There were no surgical com­
plications except ver)' slight vitreous loss in two cases. 

There are a number of photographs to illustrate the various stages of the 
operation and the appuratus and instruments used. 

Brit. J. Ophlh. 
51: 73-85. 1.967. 
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ACTIVIDADES 

DE LA 

SOCIEDAD AMEIHCANA DE OFTALMOLOGIA Y OPTOMETRIA 

En el periodo de diciemLre 14 de 1966 al 16 de diciembre de 1%7, fueron e1egidos 
Micmbros ae Numcro de 1a Sociedad Americana de mologi a y Optometria los 
doctores: 

Dr. PuhIo Cipriano D'Alessandro 
Dr. Alfredo Muinos 
Dr. Gilberto Correa Cilcorromero 
Dr. Fernando GOmc-I. Do SiI>eifli 
Dr. Oscar CorCo>a C6rdo>a 
Dr. Luis AssumJlĈao Osorio 
Dr. Walter Arzahe FucntelUis 
Dr. Grant Stuart C. 
Dr. Robert A. Koetting 
Dr. Lee Moss HerLert 
Dr. Harold E. Daĉis 
Dr. William Ludlam 
Dr. Charlcs Hlirrison May 
Dr. WM. R. Baldwin 
Dr. Hruby Karl 
Dr. Juan Vitteri Argoti 
Dr. Hernando Camacho Puz 
Dr. Enriclue Rodriguez Rod.riguez 
Dr. Jorge A. Berganza de la Torre 
Dr. Alfredo Lauer S. 
Dr. Vludimiro Golovin 
Dr. Jesse Cortes 
Dr. Jom Roberg.Ans 

Buenos Aires, Argentina 
Barcelona, Espana 
Lima, Peru 
Rio Grande do SuI, Brasil 

Lima, Peru 
Porto Alegre, Brasil 
Santa Cru7., Bolivia 
San Bernardino. California 
51. Louis, Missouri 
Woodbrige, U.s.A. 
Chicago, U.S.A. 
New York, U.S.A. 
San Bernardino, California 
Oregon, U.S.A. 
Viena, Austria 
Guayaquil, Ecuador 
Bogota, Colombia 
Ibague, Colombia 
Tulandngo, Mexico 
Bogota, Colombia 
Buenos Aires, Argentina 
Miami, U.s.A. 
Charlollenlund, Dinamarca. 

Cllda uno de los nuevOll Miembros ha .'lido informado de que e n  su Nombramiento 
no debeni cncontrar !illo un honor sino adcmas una fllente de inspiracion de valor 
i1cademico y praclico considerables. 

Durante el mi"m(> Vcriodo los doelores: 

J. 1. Barraquer, M. D. 
Hernando Hentlo, O. D. 
Carlos Winz, O. D. 

447 



en nuestras puhlicacioncs. 

• 

ACTIVIIJAII!;S 

Enrique Ariza Henao, M. D. 

Carlos Tellez, O. D. 

Gilberto Montano, M. D. 

Jaime Tellez., M. D. • 


Jose Maria Silva, M. D. 
Fabian Martineó O. D. 
Cabriel Merehan, O. D. 
Francisco Barra(IUer C, M. D. 
Gustavo Scioville, M. D. 
Zoifo Cuellar M., M. D. 
Hartmut Weber, O. D. 
Newton Wesley, O. D. 
Jorge M. Mosquera, M. D. 
Dereck Ainslie, M. D. 

Dictaron ðendas eonfcrencillS cn las fcehas y hOTllñ previstas en nuestro programa 
de actividades de la Sociedad Americana de Oftalmologia y Optometria. 

Caei'a Miembro de Numero de la Suciedad ha eSlado recibiendo sin costo adicionul, 
la suscripcion anual "Arcllivos de La Sodedall Americana de Ojwlmologia y Optome­
tria', habiendose publicado en el ano de 1967, los lllimeros I y 2 del Vohimen VI, 

òIue en 1:1 lIctualidad estan recibiendo tanto los miemhros como los suscriptores. 

La Soeiedad {undada haee 10 ano!!, actualmenle es sana y vigoroSH y muestra de 
ello es el gran aumenlo de nuevos miemhros, y las prcsligiosas figuras de 1a Of tal· 
mologia mundial que col'aboran 

Sin embargo es necesario hacer nuevos Miembros, cada uno deci'icado a la IHomo­
cion e investigacian de los campos de la Oftalmologia y Optometria. 

Sea esto una invitacion a todm, lOll Miembros de nuestra Soeicdad y a lIuCSlros sus­
criptores, para qm: sugiemn nuevas nombres que se unan a nosotros. 

Formatos adicionaIes para aplicacion a Miembros pueden ser obtenici'os en nuestras 
oficinas. 

En 18 lihima asamhlea lJevada a cabo eI 16 de diciembre de 1967, Sf ei"igia nueva 
Junia Directivll constituida asi: 

Vicente Rodriguez Plata, M. O. 

Hernando Henao, O. D. 
Salomon Reino&> A., M. D. 
Jose I. Barraquer, M. D. 
Wesley Newton, O. D. 
Francisco Barraquer, M. D. 
Carlos Tellez, O. D. 

Secretario Ceneral y de Redaccion: Salomon Reinoso A., M. D. 

Tenemos aSI mismo el gusto de anunciarlcs Ias activiei'ades de la Socie(b.d Americana 
de Oftalmologia y Optomelria para 1968 de acuerdo con el programa qu,e Je ad­
juntamos. 

448 



Arìh. Sor. Amer. Oha!' Optom. (19681 6-4·1')-

Sociedad Americana de 

Oftalmologia y OptometI"ia 


1.968 SCIENTIFIC PROGRAMME 

PROGRAMA CIENTIFICO PARA 1.968 

109 Aniversario 

JANUARY 4. 

8 a. 

!I.30 p. 

m. 

m. 

Surgical Session 
Sesion Quinlrgica. 

Conference: Strabiímus ....... 
Conferenciu: Estrabismo. 

Dr. J. I. B(/"uqlHUr, M. D. 
Dr. Guido Baena, M. IJ. 

(Santa Marta) 

Conference: Contae Lens in Keratoconus. /Jr. Car/os Tellez, D. D. 

Conferencia: 
Queratocono. 

!.entes de Contacto pn 

n.:BIIUARY I. 

8 a m. Surgical Session ........... . Dr. J. I. Ba"(lquVr, M. D. 


Sesion Quiriirgica. 
8.,10 p. m. Conference: History of the Optometry. Dr. CarlQS Wita. O. D. 

Conferencia: Historia de la Optometria. 
Conference: Anistometrollia .... Dr. Hernando Henao. O. D. 

Confereneia: Anisometropia. 

FEBRUARY 23. 

8.30 p. m. Conference: The Importance of Surgery 
of the Vitreous. in Opthalmology ..... . ,Jr. A. Ol"nVdic/ Rizzuti, M. IJ. 

Cnnferenda: La imporlancia de fa Cil1l· (U.S.A.) 

p:.ia del Vii reo en Ohalmologia. 

Conference Surgery for Minimal Plm;is. IJr. R. IH. Fllsu.ne/la, M. D. 

Conferencia: Cirugia en Ptosis MinimlL (U.S.A.) 


"'ARCH 7. 

• 

8 O. m. Surgical Session . . . . . . . . . .  . . . . . . . . . .  . 

Sesii)ll Quinirgica . 
Dr. J. I. Bllffflquer, M. D. 
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rROCR"M" CIENTIt'lCO ""11" 1968 

<8.30 	 p. m. Conference: E]li5Cleritis (If Parasitic 

Origin .......... ......... ......... Dr. J. A. Berganza, M. D. 

Conferencia: Episeierilis de orige" Po-

,
rasitllrio. 

Conference: Freezing of the Cornea .... Dr. J. I. IJarraqu,er, M. D. 
Conferencia: Congelacion de III. cornea. 

ABRIL 4. 

8 a. m. Surgical SeSliion ........ . Dr. J. I. Barraquer, 111. D. 


Scsion Quirurgica. 

8.30 p.m. Conference: Kerutomelry ...... ... .. . Dr. Gabriel Merc/I(in , O. D. 
Conferenciu: Querutometria. 

Conference: 	 Sub-scleral Sclerectomy ... Dr. Jorge Vasco P., M. D. 
Conferencia: Eseierectomia sub·e5Cleral. (Medellin) 

MAYO 2. 

8 a. m. Surgical Scssion .. 	 Dr. J. I. BorraqutlT, M. D. 

Sesion Quirurgica. 

8.30 p. m. Conference: !la/peLrul Plastics ........ Dr. Hernando ClUlro, AI. D. 


Conferencia: Plastias Palvebrales. 
Conference: Eleclro.Rl:ltinogruphie Dr. Angel Hernandez., M. 1). 

Conferencia: Elcctro-Helinografia. 

JUNE 6. 

8 a. m. 	 Surgical Session Dr. J. I. Barraquer, M. D. 

Sesion Quiriirgica. 

8.30 p. m. Conference: The hifocal ond isl Pres· 
eripeion. .... ...... ...... ........ Dr. Ifartmw Wercer, O. D. 


Conferencia: EI Uifocal y su Prescripcion 
Conference: Biochemistry of the cornea. Dr. Zoilo Cuellnr M., M. D. 
Conferencia: Bioquirnicli de la cornca. 

JULY 4. 

8 a. m. Slirgical Session ...... ..... . ....... Dr. J. I. l1arraquer, M. O. 


Sesion Quirurgicil. 

8.30 II. m. Conference: Surgery of Strabismus .... Dr. Enrique Ariza. H., M. D. 
Conferencia: Cirugf3 del cslrabismo. 
Conference: Present concepts in glau. 
coma .. .... ...... ...... Dr. Francisco Rodriguez. V., 

M. D.Conferencia: Conccptos actudes en glau. 
coma_ 
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1968 SCIF.NTIt'lC PRI)(;RAMME 

AUGUST II'. 

8 a. rn. 	 Surgical Session Dr. J. I. Borraquer, M. D. 

Scsion Quirurgica. 

8.30 p. rn. 	 Conference: Present Therapeutics in 
Ocular Cancer ..... . Dr. GUll/OIJO ScwIJilie, /1,1. D. 

Conferencia: Actuulizacione5 Terapeuli. 

cas en cancer ocular. 


Conference: 	 Subject will be opportunil-
lel!yannounced.... . ... . . Dr. Jaime TilLe:, M. D. 

Conlerencia: su tema se anuncianl. 

SEPTEMBER 5. 

8 R. rn. 	 Surgical Session ... Dr. J. I. Barraquer, M. D. 
Sesion Quiriirgica. 

8.30 p. m. 	 Conference: Radiotherapy in Ocular 
tumors ........... . 	 Dr. Arry Conll/on/in, M. D. 


Conferencia: Radioterilpia en tumores 

oculares. 


Conference: 	 Anesthesia and urteria! 
Hn>ertcnsion Dr. JOlie M. 	 $ilvo, M. D. 

Conferencia: Ancstesia e hij>erleDsion 

Arterial. 


OCTOBER 3. 

8 a. m. 	 Surgical Session Dr. J. I. Barraqucr, M. D. 

Sesion Quirurgica. 

8.30 p. m. 	 Conference: Abstrals lind Experiences on 
Oculllr Tonometry...... ..... ...... Dr. Guillermo Pircz 5., Itf. D.

. 

Conferencia: Apuntes y eXJleriencias 	 


hre Tonometria Ocular. 


Conference: 	 Corneal Micosis ......... Dr. FrllIIciliCO Bormquer, M.D. 


Conferencia: Micosis Corncules. 

NOVEMBER 7. 

8 a. m. 	 Surgical Session Dr. J. I. Barroquer, M. O. 

Scsion Quinirgica. 
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PROCRAMA CIENTlnCO PARA 1968 

8.30 p. m. 	 Conference: Preserved Scient in Deular Dr. F ra"cjseo Rodriguez, M.D. 
Surgery .... 

Conferencia: E�clt:ra IJre�ervuda en Ci· 

rugfa Ocular. 


Conference: Influcnce sinusal Affections 
in Ocular Pathology ...... ...... . " Dr. Yice"le Rodriguez P., 

M.D. 
Confercncia: Influencia de las afttciont'!! 

sinusale.o; en Patologia ocular. 


DECEMBER 	 5. 

8 a. m. 	 Surgical Seuion /Jr. J. /. /Jarraquer, M. D. 

Seeibn Quinirgica. 

8.30 p. m. 	 Conft:rcnce: Optical Physics of Mirror�. 
Conferencia: fisica Optil;lI de los espejoq IJr. Alberlo Reinojo A., M. D. 

Conference: )>Ieo.,tic!! . ............. . Or. FdJiUn Marlinez, O. D. 

Conferencin: I'looplica. 

NOTA: The meetings will be complemented with a dinner for the exchange of ideas. 
Asistunce is voluntary. 

NOTA: Las rcuniones seran compli:menladas con una comidu IJHU intercambiar idea! 
y u la cual asistinin flUiene!! It) dc�een. 

Allurludo Nacional N9 700/2. 

Bogota, Colombia. 
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Arth.  oc. Amtr. Oft.1. Oplom. t 1968, 6 453.. . 

NOTICIAS 

ST. LOUIS, MO., FEB. lS An impressive assemblage of scientists and 
echolars from throughout the world at the first International Conference on visual 
Science, scheduled on the campus of Indiana university, Bloomington, April 24, 

will serve as a forum to reveal new approcbes and developments in the realm 
of visual science research. 

Planned to provide l'. broad survey of visual science research as this activity 
is currently being conducted internationally, the first.of.its.type conference will 
feature presentations of papers by approximately 50 scientists. 

The preliminary announcement of scheduled speakers includes Dr. George Wald, 
professor of biology at Harvard university, a 1967 recipient of the Nobel Prize 
in Physiology; Profe³sor Yves Le Grand, Paris, France, reoognized for his 
teaching and scientific research in the application of physiological optics to 
biological and lighting problems; Dr. Clarence H. Graham, professor of psychology 
at Columbia university, recipient of the Distinguished Scientific Contribution 
Award of the American Psychological Association in 1966. 

Other noted participants in the International Conference on Visual Science 
program will be Drs. S. Howard Bartley, Michigan State university; lohn Lott 
Brown, Kan58S State university; Raymond Crouzy, Paris, France; Russell 
DeValois, Indiana university; Jay M. Enoch, Wamington university; Andriana 
Fiorentini, Florence, haly; 

Glenn A. Fry, Ohio State university; Richard Held, Massachusetts Institute of 
Technology; Daniel Kahneman, Hebrew university, hrael; Elwin Marg, University 
of California; Herbert Schober, Munich, Germany, and W, D. Wright, London, 
England. 

Topics of the presentation will be concerned with new developments in visual 
science research among the scientists representing the disciplines of physiology, 
physics, psychology, anatomy, optometry, ophthalmology and several interrelated 
fields. 

Sponsored jointly by the American Optometric Association and Indiana univer· 
sity, the International Conference on Visual Science program will include the 
formal dedication of the new univenity division of optomctry building on April 3. 

Persons interested in attending the conference are invited and urged to direct 
registrations to, the American Optometric Association executive offices, 7000 

Chippewa street, St. Louis, Mo., 63119. 



- -

" 

408 

" 

, 

173 

371 

A berracion croniaticD .  .  . . . . . . . . . . . . . . .  _ .  .  .  .  .  . . .  .  . .  .  .  .  .  .  .  . 

Aberracion es/erica .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  •  _ . .  _ • . • . • • . • . .  

Accidentes de 10 rula r vision nOClurnu ......•....•....•.... 
Adaplacion a la oscuridad . . . . . . . . . . . .  . . . . . . . . • . . . . • . • . . . .  

Aspectos Fisiologico!§ . . . . . . . . . . . . . . . . • . . . . • . • • • • . . . .  

Tecnica de Examen . . . . . . .  _ . _ . . • . . . . • . . . . • . . . . • . . . .  

Problema utudiado . . . .  . . . . . . • . • . . . . • . . . . • . . . . • . . . .  

Re!lultados . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . .  - -

Coeficiente de sumacion .  .  .  .  .  .  .  .  .  .  .  • .  •  .  .  . . • . . . . • . . . .  

Adaplometro de Goldman. . Weekers . . _ . . . . . . • . . . . • . . .  _ • . .  _ .  

Anillo de /ijacion 
Neumatica .  .  .  .  .  .  . . . . . . . . .  .  .  .  .  .  .  .  .  .  .  .  .  .  •  .  .  .  .  •  .  •  .  .  .  .  

Colocado en el ojo .  .  .  .  .  .  .  •  .  .  .  •  •  .  .  .  .  •  .  .  .  .  •  .  .  .  .  •  .  .  .  .  

Anoma/ias congenila.f .  .  .  .  .  .  .  .  .  .  •  .  •  .  .  .  . • . . . . • .  .  •  .  •  .  .  .  .  •  .  , .  .  

Arteria afuilmica 

Espasmo . . . . . . . . . . • • . . . . • . . . • • . . . . • . . • . • . • . . • . . . . 

Dislrofia de Doyne .  .  . .  .  . .  .  .  .  .  .  •  .  .  .  .  .  .  .  .  .  .  .  .  .  .  •  .  .  .  .  

Casuistica .  .  . . . . . . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  • . . . . • .  " •  •  .  .  .  .  

Au toquerataplostia 

- 8 -

Brilla parieta foveal 

Exploracion . . . .  . . . . • . . . . . . . . . . . . . . . . . . .  , ' 
. 

' . .  _ . . . .  

455 

365 

368 

165 

III 

,\reh. Soc. Amer. Ohd. Oplom. 11'.168) - 1\ _ <ISS 

Casuistica .................•.•..•.•.. ; . . . . • ; 173
. . • . . 

Astigmatisma 

Corneal ell la India 177. . . .  . . • • . .  . . •  . . .  . • . . . • • . . . _ • . . . •  

Casuistica In:.  .  .  .  .  .  .  .  .  .  .  .  .  .  . . . . . . . . . . . . . . . • . .  . . • .  . . . • .  


A/rojia del nervio opticu 
Campo Visual 253. . . . . . . . . .  _ • . . . . • . . . . • . . . . • . . . . • . . . • 


Tratamiento Local ........ , . .  . . • . . .  . . . . • . .  , 251
• .  . . . . .  . 

Atrofia csencial de iris 
Generalidades 366 

DWcripcion 367.  .  . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . • . . . .  


Diagnostico Difereneial . . . . . . • • • • . • . • • . . . • • . • . • • . • . __ 

INDICE DE MATERIAS 

A 

'1-

P'.i .... 

'232 

232 

231 

·234 41)5 

405 

4116 

407 

"'-428 
234 

71 72 

89 

224 



345 

253 

393 

41 

41 

INDIO: DE MATEIIUS 

-- c-

, 
pa,ln•• 

Campo viSUlJl 
Cambios en atrofia del Nervio Optieo 

Cal4rata 
Cirugia ......................................... . 301 343 

Crioextraccion .................................... . 301 

Secunda ria .  .  .  .  .  .  .  .  .  •  .  .  .  .  •  .  .  •  .  •  .  .  .  .  •  .  .  .  .  •  .  .  .  .  •  .  .  .  .  220 

Ceguera crepuscu/lJr .  .  .  .  .  .  .  .  • .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  •  .  .  .  .  .  .  .  150 

Cefulas de Muller 
Estruetura ....................................... 
. 

Cirugia del Glaucoma 
Historia . . . . .. .  .  .  . . . . . . . . . . . . . . . . . .  , . . . . . . . . . 237 


De Hipermetropia ........................... . 


Criocirugia en: 
Catarata 

Coejiciente de sumacion .................................. . 428 

Conjuntivo·Dacrio·Cistorrinostomia ....................... 186
. 

Tecnica ' "  . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • .  . . . • . . . .  
 187 


Cornea 
Como Sistema Diotrieo . . . . . . . . . . . . . . . . . . . . . . . .  . . . . 31
. 

Coroiditis 
Temperaturas Bajas 301
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


Correccion quir';rgica 
De l\-fiopia ....................................... 30
. 

De Astigmatismo 31
. . . .  . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .  


301 343 


Glaucoma . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . 301
. 
Herpes Corneal 301
.  .  .  .  .  .  . .  .  .  .  . . . . . • . . . . • . . . . • . . . . . . . . .  


Conjuntivitis Primaveral ........................... . 301 


COli Zonulolisis ................................... . 344 


Crioextraccion ......................................... 343
. 


Con Pupila Redonda .............................. . 345 


Con Retractor de Iris ............................. . 345 

Tecnica .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  •  .  .  .  .  • .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  346 


Criswino luxado 
Tratamiento ..................................... . 

;\fetodo de Barraquer ............................. . 

445 

445 

456 



457 

Curvoturo corneal 
Modificacion 30
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  . 

. . , . . . . . . . . . . . . . . . . . . . .  . . • . . . . . . • . . • . . . . . .  
Tecnica 48 


Instrumental 55
.  .  .  .  .  . . . . • . . . . . . . .  . . . . . . . . .  .  .  .  .  .  .  


CUrvolura del Crurolino ............................. 232
. 

-0-

Deslumbramienw 232 


LJeJprendimienlo de Retina 220
. . . . . .  . . . . . . . • . . . . . . • . . . . • . . . . . .  


327 

375 

378 

237 

155 

DiaSlereo . . . . . . . . . . . . . . . . . . . . • . . . . . . • . .  . . • . • . . . . . . . . . . .  


Resultados . . . .  . .  . . . . . . . . . . . . . . . . .  , . . . . . • . . . .  . . . .  , 
 328 


Duco Corneal 
Medicion ........................................ 94
. 

Dillro/ia Corneal .  .  .  .  .  .  .  .  .  •  .  .  .  .  .  .  • . • . . . . • . . • . .  .  .  .  .  •  .  .  .  .  .  .  220 


DiJtro/ia de Doyne: 

Ceneralidades 372 


Descripcion 37:-' 


Histologia 
 373 


. , . . . . .  .  .  .  .  . . . . . . . . . . . . . . . . . . .. . . . . . . . .
Casuistica 
Diagnostico Diferencial 380
............................ 
. 

Y Atrofia ueneial de Iris . . . . 365
. . . . . . . . .  . . . . . . . .  . 


-E-

ElectroquertilOmo . . . . . . . . .  . . . . . . . . . . . . . . . . . • .  . . . • . . . . . . . .  
 60 


Esclerectomia Subescleral . . . . . . . . . . . . . . • . • . • . . • . . . . . . . . . . .  


Teeniea 239 250 


Mecanismo de aecion ............................. . 242 250 


Casuistica ....................................... . 246 251 


Espesilnelro . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . • . . . . • . . . .  .  .  79 


EsquiO$co!Jio 
Roden!tok's 315 


EJUJ/iloma . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . • . .  . . . . . . .  


Esterili:acion del instrumental . . . . . . . . . . • . . . . . . . . . . . . . . . . . .  


Estromectomia . . . . . . . . .  .  .  . . . . . . . . . • . . • . . . . . . • . . . . . . . . . • .  312 


Evaiuacion del AstigmatiJmo 

Corneal en la India ............................... . 177 


Observaciones 17R 


249 

95 



ploraci6" 1:.):, 

" '. 

Hi/emu 

32 Formula de Lillmann 
fotocoogulacion 

Tecnica 

. . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . .  

His/aria de la O/lalm% {{i4 ........................ , .  .  .  .  .  . 

458 

III 

215 

216 

216 

216 

216 

217 

220 

357 

361 362 

205 

,. 220 

195 

INDICr. or. MATEHUS 

, 

. . . . . . . . . . . . .  . . . . • . . . . . . • .  . . . . . . . . . . . . . . . •  
 389 
. . . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  
 390Resultados 

F olocoaguladar 
Y Queratitis Ulcerosa 384. . . . . . . . . . . . . . . .  . . . . . .  . . . . . . .  


Hesultados . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .  390 


-G-

Genetica.Humana 
Estudio Clinico 223 

Ge9gra/ia 
Of talmo logic a 

. 
191. . . . . . . • . .  . . • . . . . • . • . . . . • . . . . •  . . . . . . •  
 " 

Glaucoma 237. . . . . . . . . . . . . . . . • . . . . . .  . . . . . . . . . .  . . . . • . . . . . . . .  


-- H-

• 

.Hemeralopia ., 231. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .  


Hernia de Iri.( . . . . . . . .  . . . . . . . . .  . . . .  .  . . . . . . . . . . . . .  .... ;. . . . . 2,0 


Del Orillo Parietofoveal 

-F-

Facoerisij 
Indicacion 
Preparacion 
Anl::5lesia . . . . . . . . . . . . . . . • . . . . . . . . . • . . . . . . . . . . . • . .  

1•• '. 
Instrumental . . . .  . . . . . . . . . . . . . .  . . . . . • . . . . • . • . . . . • . .  


Tecnica . . .  . . .  . . . . . . . . . . . . . . . . . . . .  , . . • . . . . . . . . . . . .  


E.Ztadistica . . . . .  . . . . .  . . . . . .. . . . . . . . . . . .  . . . . . . . . . . . 


Complicaciones 
Fijaciim excenlrica 

Tratada con Pleoptica ............................. . 


Resuhados . . . . . . . . . .  . . . . . . •  . . . . . . . . .  • . • . . . . . . .  360, 


Filoso/ia de fa Yisj6n . . . . . . . . . . . • . .  . . . . . . . . . • . . . . . . . . . . . .  




" 

32 

32 

314 

309 

319 

77 

305 

32 

-1-

J mlio 

Astigmatismo COfncal 177.  .  .  .  .  .  •  .  .  •  .  •  .  • . • . . • • . • . • . • • . • .  

ImliCf! de ReJracciol! 
Del Aire 32. . . . . . . . . . . . . . . . . . . . • . . . . • . . .  . . . • . . . . • . .  _ 


Del Humor Acuoso .  .  .  .  .  .  •  .  • . • • . . . . • . . . • . . • . . . . • . . •  

De 18 COTllea . • . . . . . . . . . . . . • . . . . . . • . . . . • . • . . . . • . . .  


In/Tacomc«l 

Inclusion 

-K-

K eratagrama 
Ell Keratofaquia 322 323. . . . . • . . . . • . • . . .  . • . . .  . • . • . . . . • . • . . .  

Kerota/oquia teenica . . . .  . . . . . . . . . .  • . . . . • .  •  .  . . .  , . . . .  , . • . . .  


Ba!t"s . • . . . . . . . . . . . . . . . . . • • . • . • • • • . . . . .  . . . . . . . . . .  
 312 

Resultados en humanOl; .  .  .  .  .  .  •  .  . . . • . . . . . . . . . . . . . . . . .  


Resultados en conejos . . . . . . . • . . . . • . . .  . . . . . .  :H6, 317. 3tH 


Keratomiieu$is . . . . . . .  .  .  .  .  .  .  .  .  .  .  .  •  . . . • • • . . . . . . . . . . . . . . . .  
 309 

- L -

Lente de Aplanacioll 75. . . . . . . . . . . . . . . . . . . • . . . . . . • .  •  .  .  •  .  •  .  .  


Lente de Fijaci(jtl 
' 

304En Queratoplastia Penetrante .  .  . . . . • . . . . . . • . . . . • . . . . .  

Diametros . . . . . . . .  .  .  .  .  .  .  . . . . . . . • . . . . . . • . . . . • . . . . .  
 304 

Teeniea 3M'. . . . . . . . . . . . . . . .  . . . . . . . • • . • . • • . • . . • . • • • . .  


Ley de Espesores :15 43. . . . . . . . . . • . . . . • .  . . . . . • . . . . • . . . . . . • . . . .  


Ley Ile GuJistrand . . . . . . . . • . . • . • . •  . . . . . •  . . . • • . • . . . . • . . . . .  


.  .  .  .  . . . .  . . . . . • . .  . . . . . . . . . . . . . . • . • . .  .  .  •  .  . . . .  
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SOCIEDAD ARGENTINA DE OFTALMOLOGIA 

ARCHrvos DE 

OFTALMOLOGIA D E  BUENOS AIRES 

Fundada por.1 Prof. 

RAUL ARGAAARAZ 

La publkaci6n -mensual- incluye artfculos originales, aprobados en 

las Sesiones Ordinarias de la S. A. O. Revision bibliogratica (suma­

rios) y Cri'tica Bibliogratka. Ademas publica Conferencias per invi­

tacion y resumenes de Mesas Redondas. 

Director 

OR. EDGAROO MANZITTI 

Secretario de Redacci6n 

OR. ALBERTO CIANCIA 

Las 6rdenes de suscripci6n deben ser enviadas al Secretario General: 

Or. Humberto A. Perez - Santal Fe 1171, Buenos Aires. - Argentina 

Suscripci6n anual US S 12.00 
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Camara 

retiniana 

RETINOPHOT 

VEB Carl Zeiss JENA 

deJena 

Precision y calidad 

de renombre mundial. 

Un aparalo de 0110 rendimicn_ 
10 can flosh eleclr6nko y op­
lico corregido excelenlemente. 
Po'ibilidod de enloquo duron· 
te el momenta de lomor 10 
10lO9rol'o. 
Tiempo do oxposici6n de unos 

V250 , con inlensidod lumino­
so regulable. 
Moneio sencillo, 
Disporodor en 10 monijo de 
mondo (sin Olre monipulod6n.) 
T ron'porle de pelkulo can un 
gron baTon gi,elodo en elope-

Ahora tambien para loto­
graflas de IJuorescencia 
en serle (sin sobrepreclo.) 

Representantes exclusivos para Colombia: 
COMPANIA COMERCIAL CURA<;AO DE COLOMBIA S. A 

Oneinas en: 
Bogota - Medellin - Cali - Barranquilla 
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CONSEJO SUI'EIHOn OE INVESTIGACIONES CIENTIFICAS 

ARCHIVOS 

DE LA 

SOCIEDAD OFTALMOLOGICA 

H ISP ANO -AMERICAN A 

Direclor: 
H. CAHREIIAS DURAN., 1\1. O. 

Secrelurio: 

JOSE "fARIA AGUlLAH 8AHTOJ.Oi\lE.. M. O. 

Dir«citin: CHile de fernando EI Cul6lico. H. Madrid J5 

ESPANA 

S1JS(:HIP(:ION i\N1Jl\.l.: 600 Pitas. 
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AL SERVICIO DE LOS ESPECIALISTAS 

EN LENTES DE CONTACTO 

Lentes de Contacto Wesley and Jessen (Sphercon, Cyoon, Toroon, Bloon, 
Sphertan, Sphertints, Pupllilentes 'W/J") , productos de la 

PLASTIC CONTACT LENS CO.. para-

Miopla • AsUgmatlsmo . Ala quia (Monoculcu y Binocular) Medio 
de Diaqnostico • Queratocono • COrneas irre!fUla:res y decrtdzadas. 

VisIon sub·norma]. - Indlcadon.es Co6m6tlcas. 

Nuestro Departamento de Relaciones Cientlfleas se eneuentra al servlclo 
de los especlal!stas en Lentes de Contaeto, a Un de proporcionar eual· 

quler informaci6n. 

REPRESENTANTES EXCLUSIVOS PARA COLOMBIA. 

PLASTIC CONTACT LENS DE COLOMBIA LTD. 

Apca1:ado Aereo N9 20052 - Telefono 482363 

Bogot6:. D. E.. 2.. Colomblcr. S. A. 

Archivos d. I. Sociedad Americana de oltalmologia y optometria. 

PARA Al\'UNCIOS COl\fERClALES DlRICIRSE A 

CASA HELLER L TDA. 

APARTADO AIl"RIl"O 4966 - BOGOTA-COLOMBrA 

Applications and correspondence concerning advertisements please 
address to: 

CASA HELLER LTDA. 
APARTADO AI:RI:O 4966 - BOCOTA-COLOMBIA 

Se solicita canje con las publicacionc8 congenr.rcs.. 
On acceptc des. eehangcs avcc les publications congencrclI. 
Exchange with similar publications ill desired. 
Wir biuen urn Austauscb mil achnlicbcn Fachzcillichriftcn 
Aceitan-Je permutas con publicat;oes congencrcs. 
5i desidera il cambio colle publicazioni congencri. 

IV 
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En las Afecciones Oftalmicas u Oticas 


n:"UM'C'�.\ hidrocorl;.on. 

TEIlIlA.COUTUI)' 

Suspension Oftlilmica-Otica 

UlIgiiClilo Olir;u-Orl,illllictl. COil "olimi:'\:in:J. n 
• 
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ACTH .Schering A.G.c 

ACTH·DEPOT JSchering A.G.c 

Albucid oft61mico 

Coli rio 

Allerpen 

Kinadena 

Delta -Scherosona 

Scherisolono 

Scherosono oft61mica 

Scherosono F oftcilmica 

Schering A.G. Berlin 

Alemania 

(Hormono odrenocorlicOlropo) 

ompollOI de 2.5 y IOU. I. 

froscos de 5 c.c. can 100 y '200 U.1. 

(p.ominobencenosuHonocelilomido s6dico) 

solucion 0120%) froscos.pipeto de 10 C.c. 

(Allercur. Penicilino) 

froscos con 400.COO y 8OO.COO U. I. 

(Hioluronidoso) 

ompallos de 3SO U. I. 

(Prednisono) 

10 y 30 tobletos de 5 mg. c/u. 

(Predniwlonol 

10 y:l) tobretos de 5 mg. du. 

(Corlisono con Cloronfenicol) 

tubos con 2 g. de solution oreoso 

{Hidrocortisono con C1oronfenicorj 

tubas con 2 g. de soluCl6n oreoso 

VI 
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we'd like 

-to get 

a word in 
... edgewise. 

is the word that describes the edge of a PARABOLAR fully.CONSISTENT finished CONTACT LENS. 
because ('very PARABOLAR edge is manufactured on spe­

cialized. automated equipment. exclusively designed and 

patented. for precise duplication. CONSISTENT 

CONSISTENT 
because-to us-the finishing of a lens is its most important 

aspect. PARABOLAR CONTACT LENSES, since 1957, 
have been sold only fully-finished, snd only directly from our 

laboratory at West Hempstead, N.Y., through an extensive 

network of professionally trained distributors. 

fitters go from start-to· finish, usually without the time con­

suming task of re·edging and re.finishing. CONSISTENT 
-accept no substitute lor­

parabolar'" parabolette@ 

ultra· thin 

the quality, fully-finished contact lenses made only by 

DANKER & WOHLK, Inc. 
314 HEMPSTEAD AVENUE· WEST HEMPSTEAD. N. Y. 
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pomadas 
La 

Anll. Sur Allier, Oltul, 01.1",,,, (1%111 - (0 - \,111 

U\\:fa\an�pomada 

VIIl 

Ultralan 
Schering AG Berlin 

Pruebe primero ultralan 
el non plus ultra de las 

corticoides. 
unica con mecanismo 

de accion en dos lases. 
Tubos de 10 y 30g 

• 
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"PRODUCTOS CIENTIFICOS" 
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ARQUIVOS BRASILEIROS 

DE OFTALMOLOGIA 

Fundador: w. BELFORT MATTOS t 

DIRETORES 

RUBENS BELFORT MATTOS 

B. PAULA SANTOS 

REN ATO DE TOLEDO 

DURVAL PRADO 

H. MARBACK 

JACQUES TUPINAMBA 

ASSINATURAS US. $ 7.-

Dirigirse a: RUBENS BELFORT MATI'OS 

CAIXA POSTAL, 4086 SAO PAULO BRAsrL 
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II 

E·ll1. 
�- !·3". 

MARTINEZ 

r 317� 
._-

/ 

NEW DISPOSABLE CORNEAL TREPHINE 

An e)t/(emely sharp corneal trephine having the following outstllnding 
features. 

Blade penetrates 10 1.5mm at which point a stop prevents further 
penetration. 

All stamless steel. Four sizes; 6, 7, 8 and 9mm. 

No. E·3174 Eath S6.00 

STORZ INSTRUMENT COMPANY, 4570 Audubon Ave., St. lou;l, Mo. 63110 
New Yor!... Showroom 629 ParT Avenue 
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INSTITUTO BARRAQUER SOCIEDAD AMERICANA 

de d. 

AMERICA OFTAlMOLOGIA Y OPTOMETRIA 

Announces its "PRIMUM FORUM OPHTHALMOLQGICUM", to be held in 
Bogota, Colombia, on March 16th. thlu 20th. (immediately after the "XXI 
CONCILIUM OPHTHALMOLOGICUM UNIVERSALE" of Mexico). 

Sujects: 

1 ) 	 Refractive Keratoplasty: a ·  Myopia Correction. 

b - Hyperopia and Aphakia 
Correction. 

c - Astigmatism Correction. 

2) Cryoextraction of the Lens. 

The lectures will be completed with round table discussions, films and 
surgical demonstrations. 

Information: Apartado Aereo 20945 Bogota (2) • Colombia 

Tienen el gusto de comunicar a Ud., que el "PRIMUM FORUM OPHTHALMO· 
LOGICUM", lendra lugar en Bogola, Colombia, del 16 al 20 de Marzo de 
1970. (Inmediatamente despues del XXI CONC'UUM OPHTHALMOLO­
GICUM UNIVERSALE de Mexico 1. 

Temas: 

1 ) Queratoplastia Refractiva: a· Correcdon Miopia. 

b . Correcci6n Hipermetropia 	 y 
Afaquia. 

c - Correcd6n Astigmatismo. 

2) Crioextracdon del Cristalino. 

Los temas seran complementados con mesas redondas, proyeccion de pe­

, 

liculas y sesiones quirurgicas televisadas. 

Informacion: Apanado Aereo 20945 Bogota (2) Colombia.• 

'. 
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Maxidex , .. ".l 
PR£PAR.l.OO OflAlM1CO lSllRll-UlXAMlIASOHt. 

MAYOR POTENCIA+ 

MAYOR ABSORCION CORNEAL + 

CONTACTO PROLONGADO+ 

DOSIFICACION ACELERADA= 

UN 6HAN AVANCE EN LA OFTALMOTERAPIA CON ESTEHOIDES 

ide 
Corlicoesteroide-Antibacteriano Maxitrol 

Proporeiona las ventaJas 

unleas del Maxidex Maxitror 
(dexametasona) combinadas

dexlmeillonl 0_1% 
",omlC'"1 (como lull,to) 35 mg/ml con la actividad 
lullato d, Oollmld"a B 6.000 U"ldadea/ml 

antlbaeteriana de 

amplio espeetro . 

Alcon Lat>otllorl" Internallonal Co. 
FOil W ... II'I. r..... E.U.A. 
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OPIITIIALMOLOGICUM 


To be held in Bogota, (Colomb,al 

16-20 March 1970 - Following the XXI 

International Congress of Mexico 

• 

Subjects: I I Refractive Keratoplasty; 

a) Myopia Correction. 

bl Hyperopia and Aphakia Correction. 

c) Astigmatism Correction. 

III Cryoextraction of the lens . 

• 

Ii\FlIliMATlON: Instituto Barraquer de America 

ApOlrtado Aereo 20945 

Bogota (2), D. E. Colombia, S. A. 

.. 
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