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PHOTOCOAGULATlON OF EYE MEMBRANES 
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J'Jilall, ilaly 


Ir one looks Jirectl)' al the sun <In iurlallllllalory hearlh wiJl appear 011 Ibe 
Ilwculu, whieh lila)' eompldcly disupp"ar ¡f fixatioll hus becn fugacious and there 
was onl)' li!tle IlIlllino~it )' but olherll' ise wilI produce a relinoehoroidal sear with 
u perlllalllenle pigmenlalion, callsing Ihe retina to) adhere more int imately lo the 
dlOroid. T e so·called pholoeoagulaling apparaluscs Iso far it ~ceJtls Ihere are onl)' 
1\\'0 of the kind, one in 80nll alld Ihe otlll'r in Milan} b), producing a ligll! beam 
similur to 111(11 of the ~un lila)' [Jrovoke. al liL ilulll a]](1 in an}" [Joint of the re tin a, 

~ome sears II' llieh are lik" Ihose prodllc"d by the SUIl; they are therero re u5ed for 
Ircuting the dduchmenl of the ret in a or ror (Ie;;troy ing tll(' cent re of retinal diseases. 

Raverdino 's- pholoeougulaling appuratus has been cUllslructed by Messrs. Pre· 
1'051 in Milun ami is providing a ligtll beam strong cnollgh to cogulate more or 
less inlenseley the retina uecording lo Ihe lime of eXj.wsure, producing round while 
spot;; wilh a diamrter ~ma llcr than the papilla. A ligllt flash of 1,4 of a second -ai· 
read)' producl's u sli ght discofouration of lhe relina; in the ralibil a 10 seconds ex
posure pro\'okes an in lense eoagulation II'hidl may re~·ult in Ihe perforatioll of 
Ihe retina during lhe follow ing daros. [n "iel\" oI Ihe t¡uasi i(lentity belween lhe 
solar speelrUlll and Ihal of the Prel'osl apparutus the pllthogell ie p roblelll of the 
sun relinitis ma y he consi([ere(1 lo he ~ imilar lo tlle OBS of artificial coagulation s. 
The prohlem nol rel resolvt;d is whel her Ihc eO(lgulation is due to Ihe heal produ· 
ecd b y tll(" li gll l Lealtl ( Duke Erder ) ur lo a thermie slorage III lile levcl of the 
retinal pigmenl (Lepl:tt) or if it is not (l multel uf heal action bul of a pural)' pho
lo(lynaltlie aet ion (Cirincione, Cio(;e ri, Seidcnari) . 

Raverdino is inclined lo ~up[Jor l t!Lis laller opiniull as the measurelllents of Ibe
se [alter Aul hors, ellfri t>d out UlH[er differenl e irculllstances, Ilever h:ll'e ~hown 

un Ihe rctinu a Icmperalure OV(;f 400 C. The use uf a pholoeoagulalor Illay supp1r 
some probalive data rOl" this probll'llla, while it ma )' aIso raise manr problems 
for Ihe biologisl liS well as for tlle practieal oeulis!. Amo ng thesc problems ¡be 
main ones are lhe fo lrowing. 
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! . 	 Which curgical problcms of Ihe oculistic "Jleeia li ly may be rcsoh>ed hy mel1l ;';' 
of the photoeoagulat or ? 

2. 	The so·cal!cd pllolocoagululioll phcnolll cna in lhe eye lIIemLranes ¡¡nd SI:H:ch. 
JI )' in Ihe relina. a re Ihe)' 011 1)' dUl~ lo the ¡lea t or lo otile\' agellls? 

3. 	 IVI"t ki"d 01 "'odifi" ,ti.,,, ""y t,h 1'1" ,·. "'p." i"lIy i" th, di"pt ,i, mm, 
oí Ihe ('ye or in olher lIIel1l brane;; too, which are crossN! hy a lighl beam Ila vin).; 
11 spl'dru m "imi la r lo thnl of Ihe sun ? 

As for Ihe fi rsl poinl , Mey('r Schwickc rutll ( 80/111 ) , tllking aovanlagl' of his 
\'lI ~t cl inical e;\:pcricncc, 118S b)' no\\' rcwl"cd nearly all proble l11s rega rding Ihe 
relina and iris lIlelllbrane. Tllcrl' is no doubt Ihal onl y nfte r pubJicut ion of Ihl.' 
complet<o documenlatioll of Ihe llIu ny Authors alread y cmproying pholoeoagula. 
tiol1 , oeu lisls wi ll have a ll i d ~'a of Ihe great nOI,unlages offr/·d hy photocoagula l. 
i!lg apparalu;;cs. 

Ind ication oí pho locougu lutio!l for ret in al di seases muy thus be surlllllarizcu: 
Photocoagulation can be cmployed fol' coagulalillg thc rilllS of an }' relinal ruplu · 
re (us ing a particu rl1r cure olle ma y e\'cl1 atlain I'ery jl l.' ripheral fU ).l tUfl.-S), pro· 
l'ie(la(1 thr fe illa is adhering lo l IJe cho roid :uul the J iovtrie means are sufficienlly 
IrunS).lurelil. Photocoagulati ng treatment is Ihere fo rc part icular)' indicalcd: 
L. 	 for relillal ruptures nol ret followed by delachlllcnt. 

2. 	Whellf!\'er Ihere a re some arcas of Ihe relina subjce! to ruplurc ur ureus of 
alroph ic ehoriorcli ll itis liable lo form Tupturcs or dctach ments. This is more 
indicaled as a prophylaclic rneasure in order lO u\'oiu lhe Jetachmcnt in llw 
SCC01111 eye, wlll'll Iherc hus airead}' b('en a ddachmcnl in the fir~t one. 

~. 	 For macular or para macular ruplures o r an)' olhcr r'upturc ut tite Lack pole 
nt·url), ul1upproucll rahlc hy tl ll' usual surg ical mcnne-. 

4 . 	 In the case uf lIlultiplc ruplures hUl'ing difieren t !Cnts, ullh here pholocoagula: 
tion will fo llow immcdiatel y a firsl opt' ration fOl' reapplying Ihe ret ina. 

5. 	 f or retinal ruplurcs not yet (ollowed by dClachmenl, in Ilrc prC5el1cc of un nc· 
lual r;\:uoalive. in Ha1ll1llnlory choriordinilis, pro\·jtled the <1ioplric means are 
Iransparenl cl10uglr il1 Ihe ru plure arca. 

6. 	 In reoperations \Vhich are neecssary afler an ul>crati on which adlie\'eJ olll y 
11 parl ial rcapf! licl1tion ()f the ru plurc rim, or whenel'er therc is a new relina l 
rupl ure irnmediatcJ )' nft~'r 11 fi esl iutcrvcutiull, ¡;i IUa lc(1 IIcur Ihe coagulatcd 
arca or far frol11 il. prov ided the retin a is atl1lched. 

FinaJly il cau be S<\id, thut tllis Ilew rndhod is linble to br'i ng ¡¡bout ti rc\'olutioll 
in the classical principIes (or Ihe Irealmenl of reli nar deluehmenl. In Ihe cnd il 
1I'0uld no 10l1ger be 1I(.."C(.'Ssary to reach br surgical means ano with some di Hj · 
eult ics Ihr ruptures disl rihUled herc and Iherc, ano spt.-cilllly in Ihe back pole, in 
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urder to coagufatc their r ims, as photocoagul atiotl will silJlplify the surgieal pro
blem duc to the fact thal its will be sufficient to reatlach the retina alld tlll'lI photo
eoagulat e the ruplun'_ Consequently those me\ h(}(IS whieh were eonsiclered excep
lional Of loo simple, like lhe excision of sclera fla ps, the evacuations of sub relillar 
Ji{I Ui(ls, air inj ections, will acquire a grcaler vaJ uc aud /llorc fre<luent applica tion, 
a fael whieh also represenls a teehuieal revolutioll _ 

Some otiler in<lications fo r pholoeoagulation in relina l diseases, besides Ihe de
laehment, are; retinar agiolllathosis, which CUJlJlot be traled medicully b ut may 
be eured by massive photocoagulations. Not prc-l:minent. superficial relinal tu
mors, spee iaJly if tluoy are 110t very [,a rge and ir Ihey are pigmented. Haemorrhag:ic 
hearlhs of the re tina with a charaeter (Ir recidivism ( haemu rrhag-es u[ young pea

pie, periphll'L ili s, ele.) alld whcuever medieal trcatments llave shown lo be no! 
sufficient. Me)'!' r Schwickeralh, by focussi ng th e light oí lhe apparatus on the 
iris has been able lo pierce Ihis lIlemllfane wilhoul damaging the cornea. 111 or
{ler not lo alter Ihe cr ystalline Ihese artificiar PUI)i!s ean only be executed in apha

de su bjects. 

Ha vcrdino has used photocoagulation fo r thc Ircatmelll of skill diseases, of 
diseases of the con jullcti\'a and Ibe cornea, by focu~"ing Ibe bea ms for destro
ying Ihe smaJl xanlhelasma or cutaneous ncoformat ions, insisti ng for some se
eo nds. Tbcse eoagulations takc place due to ¡he heat and are cratersha pcd. \Vith 
the salllc syslem a lso Ihe co rnea can be cautcrize(] spol b y s·pol , bul coagulal ion is 
too fasl lhal one could control ils effcc!. That is wh y ¡his melhod is nol usefu] in 
praelice and il is more advi5ahle lO cO llcent rale the heams on the conjuncliva o r 
on tlle cornea through a fiher glass. as il \\'ill bt· secn laler 011. 

Thc essenee of the prob]ems. inheren t to the sceo nd poillt consisls in eslabJish
ing whethe r aJl coagulations a re tl ue lo Ihe heal or welher sorne of thelll repre
sent Ihe resul t ofa photod)'nalllie phenomellon, considering Ihe lael that usually 
coagu lation by Il('al onl y lakcs place hetween 60 and 70° C. Now, \Vi lll the photo
eoagulator we obtain, on tll!' eO lljunct iva as wcll as on Ibe cornea, 50me whi tish 
coagu lati on (11 Icmpcraturcs whieh an' mueh ]'owe r lhan thoseabo\'e Illentiolled. 
This pllt'llomenoll cu nllot be ob&crved ver)' wel1 when wc concenlrale b y a le \ l~ 

Ihe l¡ght on the con ju nel iva or on Ih(' cornea, as. after one secúnil tem[wrature 
011 lhe point of co ncentrut iOIl a lreudy reuches 559 and will altuin 60 after 2 se
cond s and 71 () after Ihree see., but ir kmperature is rt·dueed hy means of a small 

[i lter g lass having a laminated sudace in touch with lhe lissue, il wilr he pos
sible lo observe so lile clear and evident superficial whi te SPO!S cvenl at tempera
lures which are nl ueh lowel' lhan lhow lIlcll t ioned abo\'e. Between 37 an d S09C, 
aeeording lo lenght of eXpOSUfl', SO llle whitc spols being more or lt..'Ss (llId deep 
will appear, and their histologic examination wilJ show thal they are regresslve 
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ceflular alteralions. This is 1U0re cas)' lO d{'mOSlralc 0 11 the cornea l epilhelium 
lllld Ihe phcnomcnon is SO dislinct Ihal, by varying exposurc times, it is possi blc 
lo uhloin a rcall y scpa rated coagulalion of IIH' various líl)'crs of cell in Ihe coro 
IIctll Cpilhcliu m. ¡\ "er iluble coagulution ( with Ihe fur mi ng of Ihc usual coagu· 
lut e!] gcJ atinous Ja)'('r) wi ll he attai ned onl )' wllt"!n - insisli ng in coagu lating
tCl1Ilk:ralUre is ol'cr 6O\lC. Bul el'cn ill l!Jis case Iht~ Bowlllunn IlIcmbrane und Ihc 
fasl la)' t'r of Ihc co rnca l cJlilhrli um can he main taincd unimpaired. As Ihe firsl 
regressi\'e aheralions of Ihe celfs slarl at sub- reve r lempt' rnlures il is dear that 
Ihe}' callnol he ascrihetl to heal bul lo pllotodynalllisms onl)'. From the !lIera
Jlculic poinl of " iel\' tht.'l!C sU}.ICrfi cial or adjustable in deplh pholocoagulaliolls 
have shown lo be u~fur in Ihe case of keralilis hullosa, uf dcntrit ic sud virul 
kcrolitis, as the)' are rcmarkahly sho rlening Ihe eour~ of ilJne$ and destroyillg 
Ihe itl epilhdiulll withou t produeing deep sea rs, which may in fa lure be respon· 
sibIl: for \'isual darnegcs. Of course Ihe ph OlodYlI llmic phenorncnon is more visi
ble in Ihe case of pllOt¿eougu lnlioll of Ihe retin a, due lo Ihe greal quanlil)' of 
pholodYllamic su hstances of Ihe ret ina ¡lseU (Sun IIlUlaria, De Vinccnliis). Bul 
aloo wilh Iht..'SC applicu li ons it ean he shown thal, by introdueing a Ihcr moelec
tr ie bil in a sae helweell sclera and choro id in a ra hbil, dur ing a coagufal ion 
prolraeled e\'en fo r 4 seco nds, tempcralurc IIcver surpnsS(.'S 4()QC. This is con· 
rirllling Ihe expcrienees malle b}' CiaC4"ri, Cirineione. St' idena ri 's obscr vatiolls 
ilnd Duke Elder's sludics. 

AH Ihis is Ihercfore indicnling Ihal 0 11 Ihe n· tina as well as (l ll Ihe cornea 
und 011 the con ju nli vu o ve r)' inlensc liglll ]-wum may prod uce ",di visible 
ce[]ular alteration s. 

The IhiTd poiul is comprisltlg already uscertainubre plll'llomclla and prohlems. 
arising when consider the IIJ ilny reaclions illtcnse Jiglll is aille lo produce 011 
Ihe di ffe rent ehcm ieal com ponels o f subsla nt."C§ ami li (IU ids conlained in Ihe 
eye liquids in a normal pathologic stage. 

It is diffi cull lo fort:SCe wlml di fric ul! expcrimcnts biologisl ma)' organize 
in order lo slu dy IlI t: be haviour of IIIt' differenl orgallic liquids, of Ihe blood 
und Ihe manifold lissut,S Ulujer Ihe influe ne(' of 11 long and protracted ill umi . 
nation. Thanks lo Ihe pholocoagulatnr Vialc's wcl lkn ow n inl'esligatiolls on Ihe 
biolog ic act iolls of rutliulioJls IIrc w ilject lo be widellcd and to beeome more 
exael, cOllsiderin g thul whole bo(l}' of (loclri ne which has now hcCIl claboraled by 
\'ariou~ InstiLutt.'S 1I11d parlicula rr)' b)' Cia ra nfi's Schaol a boul Ihe aclloll of pho. 
todynamic subslanccs. 

Nor is it possible 10 teH al presenl wllat advantages will be Offfl~ to Ihe stuJies 
" lid appliealions of the oeu li ~ l ic ;:.pt.'Ciali ly_ Bul il 1Il1l}' airead}' he slaled Ihal in 
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so me cascs irraJialion of Ihe \' ilrcum Iwing luroid for onc reason or lhc ulhcr 
ILnd !'Iufk'<i wilh pigmented eorpll~ll's has hroughl abo lll a )1Iodifieltion 81HI 
c\'en a clearing of lhe vilrcuUl ilself. Nor can lI'e doubl of Ihis aelion ir Wt: 
kno\\' Ihc grculaclh'ily of lighl on colroids (ami cornea us \\'ell as vilrculU arc 
colloids) and ir \\'c know lhul nHlIl y of Ihe suhslanccs conlai ncd in Ihe lurbicl 
\,jlrt'um are eX lrcmd )' sen!'ili \'c lo liglll, like, fo r inslanec, choleslcrol. 

Thal is wh y apparalu~cs which are simplc and hundy like Ihc photocoaglllatos 
al r~ad)' used arc rcprcscnling nOI onl )' u dcfini le progTt'SS (ur Ihe oculisLic spc' 
danl)', Iml aIro a use ful instrumcn l for im'csligaling fumlamcn lal hiologic 
prohlcms, 

M";,, IIn' I,;I,,1 
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