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RETRO - TH. A N S  - I LUM I N ATlON ( X )  

Classlficatiol/. - Tcclw iq uc - A d'ua 1l tagcs a1ld Inco mlcniences 

DR. AVELINO GOMES DA SILVA ( X X )  - São Paulo 

ln a recent article ( 1 1 )  we suggesteel for a mehtoel of biomicroscopic 
exall1ination of the eye, which seemeel original to us, the nome of Retro
Trans-Illumination. R. T. I . .  in abreviation . Our work was still in the press 
whem we receive\ the 2nd. volume of BERLI NER's book in which there are 
some references anel two illustrations about this methoel of examination. The 

above refered author, however .  without recognizing it better use, treats the 
matter superficially anel ma'kes reference to a previous work of DAVID-

SON (3 ) .  

We exalllined also latter a 11(1 veriiieel that its Author hael been able to 
get aI the ad'vantages that the Illethocl of fersm in spite of greatly praising 
it .  It is harel to unclerstan-el how he preferrecl not to use the corneal micros

cope anel make the exalllination with nakeel eye, for it is exactly the mi

cros,:ope what gi ves tiS a greaer al110unt o f eletails, not only its power 01  

magni fying the  images but also by the deterlllination of the exact location of  
what i s  heing examined, anel, i i  this were not  enough, hy the  pos ihility o f  

taking photographe it provicles. 

DAVIDSON ( 3 )  also Illentions some oleler sources of in formation 
( 6. 5, 2. 7, 13, 10 Y but does it without showing greater interest, anel even sta
ting that they are ali " no encouraging ", with which we agree in respect to 
th05': we have been able to examine ( 2, 5 , 6, 10) . 

Uneler the circtll11stancel11 aelmitting the antiquity of the Illethoel we are 
usiI1g. we are forcecl to aclmit that the authors who mac1e use of it dicl not 
investigate it suficiently. not giving it, therefore. greater practical value· 
BERLINER ( 1 ) ,  who in its f irst volume doest not even mention this me
thocl of examination admits it  in the s econ d volume, when he refers to 
the examination of the iris anel lens, more as complent to other examina
tions than as an inclividualizeel anel valuable methocl. I i  we consider the ad
vantages of the R. T .  I .  in the semiology of  the cornea, we will go far as 
to admit the ignOl'ance of this methoel of examinatiol1 by the ahove rder
reei author, at the time of 'Publication of the first volume ( 1943 ) .  which is 
exactly the one ahout the c\iscases of this membrane of the eye. 

f X )  W10rk under €xecution in the Inslitute o f  T eachomH & Visual Hy
giene - São Pau'lo, Brazil. 

' -XX) Ocul ist of sarne Institute. 
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With regard to the denomination in question, if it is true that, by a 
que"tion of scientifc  priority, we are obliged to admit the anterior one, i .  
e DIAPUPILLARY - TRANS - ILUM'INATION, we ackowledge more 

property to that proposecl by us, because cliapupillary will also be the RE

TRO_ILLUMINATlON using as reflector the anterior crystalloid or any 

sur tace placed fienincl the pupillary area. 

\Ve claim, therefore, the priority oi the use of  this process of exalUl
natíon as individuaNzed biomicroscopic 1'nethod anel call the attention of eve
rybody interested to the actual possibilities of its use, anel state Eurther 
that such a method opens a new research field ior the slamp. Our succeeding 
1)ublirations wiII better prove what we are now stating. 

Before passing on to the apropriated technique ela R. 1'. I . ,  we shal! ma
ke a resume of the methocls usecl whkh, elnploy the slit slamp, thus defining 
the rosition such a semeiotic means as this must have in the assem'blage o f  
exal"linatiolls which constitl1te the ,biol11croscopy o i  the living eye. 

<JLASSIFICATION - M ETHODS OF EXAM I NATION 

The biol11icroscopi<:: examination, nowaelays, be-dividecl into examina

tion of the anterior segment ond examil1otion of the posterior segment or 
Ftereoscopic examinatioll of the retina and vitreaus, as it is better known. 

For the first of these l11ethocls, the unit slit lal11pcorneal microscope can 
he oí any type, even O'f the oleler ones, and the angle of incidente oE the light 
beam is always very wide, selclom reaching' an opening in ferior to 30 elegrees. 
Though this methoel o f  exal11ination, i. e:;  ordinary biomicroscopy, one can 
make the examination from the anterior surface of the cornea up to the an
terior third of the vitreous, or Iittle farther. This can be made in 5 diHe
rent ways, depending ou the incidence of l ight anel the position of the corneal 
microscope. \Ve have thus the following methods.  

DIFFUSE ILUM'INATION 

:-;CLEROTIC SCATTER 

�PECULAR REFLECTION 

:F OCAL ILLUMINATION ( with its varietíes DIRECT and INDIRECT ) 
RETRO-ILLUMINATlON ( also DIRECT and INDIRECT) 

The latter method consist oi examining the cornea, the iris and part 
of the lens by means o f  reflected light, either by the anterior surface of the 
iris or by the anterior and posterior crystalloids whe l11aele apaque. Accor
ding to the angle of inçidence of light this methocl con be dividet int\l 
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DIRECT RETRO I LLUMINATION anel INDIRECT RETRO ILLUMINA. 

T I ON ,  elepe:l ding on the ob"tacle to bc examineel being 01' l}ot p1aced in the 

Wily ( l f  the projection of  ref lected l ight. 

H E TRO ILLUM INATION is also calleel TRANS I LLUMINATION whic:h 

IS a more ael::q\lale denoll1ination to designate the DIAPHAN O U SCOPY. 

The second l11et hod of bL�\l1icroscopic exam ination , nal11�ly tl1:\t which 

p.liah' , S lIS to explore the ar�a spreanding 'from the anterioi' thinl oi th vi· 

thoct13 IIp to the l'etina and the choroicl. requires that the apg1e of incide:1ce 
o t  ' ight is \'cry llarrow aml for this it is ne:essary tlnt the slit la111ps are 
:'ql l i ;�pecl with special elevi::es. These ::an ,be grollped in two t)"pcs : Illirrors 
:1 1 1 < 1  pr;1l1s. Of the i irst,  that o f  KO E P P E  ( 3) who introcluced these mo
r l i  i iciltio:1S. is still the beste one. Of the pris11ls, that of GO L D M A N N  ( -+ )  
I :;  Ilo!lpreil for the purpOSe it i s  cles,ignecl for. 

Besieles eleviat ion of the li �xht from the slit sia111p trere is sti l l  the eye 

r -: in.:tioll to be OVerCJllle, anel for this a series of special 11l i :roscopes whe· 
re invellted �t:1d othcr alterations introelllced 1I11ti1 K O E PPE ' s (9 )  anel is 
fc' lowers' "contact 1enses " appeareel. The cleviation of the light beam anel 

the ;'ltroductioll of the "conta.'.:t le:l s "  solv'ed clefinitively the problel1l o f  
('xall�illillg the I11JSt posterior seglllent o i  the living eye with slit lamp. 

The 11lure recent slit lamps are equipperl wifli c1 e\'ices capah:e of redu

r i ng rhe a:lgle ui incidencc of l ight, a \1 (1 alllong these we 5hou1d mcntioll 

�hat of P O SER. Illanllfa·,'t llrecl hy Buasch-Lomb, which USeS an excelIent 
K O E P P E '� mirror anel that 1I1anufactllrcd by Haag-Strcit which uses GOLD. 

M A NN's dOl1ble prislll. 

IF WE USE O N E  OF T H E S E  L A M P S  E QUIPPED WITH S U C H  D E ·  

VICE"S A N D  IF WE MAKE THE EXA.MINA TION BY MEANS OF THE 

CORNEA L MICROSCOPE, WITHO U T  USING A "CONTACT LEANS " , 

W E  C A N  U N D E R  D E T ERM I N E D  CONDITIONS E X A M'IN E  T H E  A N T E. 

RIOR S EGM E N T  OF T'HE E Y E ?  lN A D E F F E R E N T  W A Y, BY A M E T HO D  

OF 1°. E TRO.ILUMINATION O F  WIH I C H  T H E  L U M I N O U S  R E F L E C T I O N  

T A K E S  PLACE l N  T H E  R E T I N A .  T H I S  I S  IW H A T  WE C ALL RETRO 

TRAS-IL UMINA TION ( sec sche111c in fig. 1 ) .  

By grol1ping all these techniqlles o f  examhation we ran work Ollt the 

. ic, l llowing general scheme of biomicroscopi,c examinations :  



Biomiocros· 
copy 

Wide angle of 
incidence of light 

(Anterior segment 

only) 

Narrow angle of 
incidence of I:ght 
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DlFFUSE I LUMINATION 

I SCLEROTIC SCA TTER 
SPECULAR' RF.FLECTION 

I' FOCAL ILLUMINATION 

RETRO.ILLUMTNATION 

( DlRECT 
INDlRECT 

f DlRECT 
t INDlRECT 

I STEREOSCOPY OF THE RETINA 
AND VITREOUS 

I llRECT 
RETKO·TRAN S-ILLUMINAÇÃO \ NDIRlCT 

\Ve can also place R. T. L in the division corresponding to RE'l'.lW .. 

ILLUMINATIUN. taking into consideration the fact that the light rays are 

reflec�ed the retina, hut this would involve the 
"
association of methods using 

dif ier ent equipment wh:ch cannot be allowed. \Ve have considering this pos· 
sibili.ty. the following scheme referi:1g to RE TRO-ILLUMINATI0N : \ Wide angle of { Reflection by the iris 

RETRO-ILLUMINATION incidence of light ' Rcflection by the lens 

(Dir,etc and Indirect) Narrow angle of ( r�'3flection by the retina 

inc:dence of EghL ( Ratro-Trans.Dlumir;atlon) 

TECHN IQUE OF RETRO·TRANS-ILLUMn�ATlON 

This method consists in projeding a penei! of light ver) c10sc to the 
lris. focusing it on the retina and capture it ,âfter the retina! reflexion by: 
means of the corneal microscope. Vve insist upon the of the corneal micros· 
,:ope . hecause on!y its use makes possib!e to consider this method as a tio
microscopic examination, which ca:1not be clone to what DAVIDSON (3) 
proposes, i .  e . ,  examination by naked eye. 

Por the goocl achievement of this, examiI}ation we prefer Pose!"'s S1it 
Lamn whieh, besides having a�1 excellent KOEPPE's mirror already fi,;;:ed 
1.1p in the exa-:t position. is equipped with an easy to handle mechanical 5y:;
tem whieh allows the millimetric forward and backward move of  the mir: v1', 
thus fâ.cilitating a great deal a better incide:1ce of light. Being impossib�� 
for u� to use this Iamp, we adapted KQ.EPPE's mirror to COMBERG's, ( 12) 
slit bmp, and lately to Haag-Streit's slit iamp, whi.-:h has enablecl us to p(;!
fotl11 'exceIlent examhations. With the latter adaptation we have obtair,cd 

the greater par oi our photographs. 

For goocl results of this method o f e:x:amination there are a few esser:
tial can be summed up in the following items : 



1.0) - 1t IS prderrable� to use KOEPPE's mirror, tor lt disp1ays a 
quite larger illuminateel pupilIary arca, �hicn can be seen from the photo. 
graph in figure n.o 2. COMBERG's double prim is too bulky thus allowing 
only the examination of a thin margin of the pupilIary area. 

2.0 ) - Light shoulel penetrate very dose to the pupillary area anel the 
angle of inciclence shoulcl be the narrowest possihle. The mirror shoulel be 
very near the anterior suriace of the cornea .

. 
� .o)  - The corneal microscope shoulel be in such a l)()sition as to recei

ve the total amount of light rays reflected by the retina. When tbis bap· 

pens the R.T.I .  wil\ be DIRECT, that is to say, will be at the maximum af 

reflected intensity. 

Contrariwise it will be INDIRECT, a!l(l hcre the structures to be exa· 
mined acquire a very diiferent aspect ; 

4.0) - The luminous slit shoulcl be, whenever possible focused on the 
leve! o f  the retina in order that a more intense light reflexion i s  obtained ; 

5 .0 )  - Light should be skilpul1y cleviated by the free eclge of the mir
ror, avoieling its escaping which woulel hamper good visibility through the 
corneal microscope anel make impossible to obtain gooel phootgraphs : 

6.0 ) - Light reflccted by the retina illuminates a lithe more than half 
of the pupillary area opposite to the point of entrance of the Iight beam. 
The pupillary area becol11es thus vertically divided into two halves, onde 
dark or poorly illuminatecl by the incoming beam of Iight, the other inten
sely illul11inated by the outgoing or rcilected light ; 

7.0 ) - The pupil should be in l11iclriasis or at least slightily dilated 
The pupil pin-hole restricts too l11uch the area of exal11ination ; 

8.0) - The stereoscopi,: examination is obtained with great difficulty 
because the distance between objective of the comean micro scope is gene
rally too great to allow the penetration of reflected light in both axis 
oí the apparatus ; 

9.0) - Luminous lne1sity wiU of course elepend on its source of ori
gin but can be 1110di fied small variations of the angle of incidence of light ; 

10.0) - The colour of the hel11i-pupil intensely iIluminated IS 111 ge-, 
neral orange but varies whith race, age anel above ali with the integrity of 
the optical transparency. Sometimes even being al!nost with those posses
sing lesions of the fundus, especially in cases oi atrofie ehoroiditis witbout 
pigment of the posterior pole. 
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j 1 .0) - 'the particularities submitted to this examinations appeá!' 
illuminatecl by transparence anel acquire the most extravagant colours ten
ding as a rule to brown-reclclish. gold or black ; 

1 2.0)  - It is a:bs01utely necessary that the optical transparence is in 
a condition of being easily crosseel by the incident light anel the reflected 
light and that the retina is capable of rdlecting Iight with priceless intensi
ty. This examinaton permits us to abserv from the anterior surface of the 
cornta up to a deep region of the vitreous. thus making possible a good sen
se of depthness anel therefare of localization. 

ADV ANT AGES AND INCONVENIENCES 

] n  opposition to the few inconveniense, almost ali of them of a menchani
cal nature, resulting from the equipment itseli,  this methoel o ffers uneleniable 
aelvantages over many of the others already mentioned, at least with re
gard to the study of certain particularities of the pathology of the cornea. 
Of these aelvantages we can outline these which are important : 

1 . 0 )  - Easy handling - M ethoel af remarkable simplicity, requires 
only a certain pradice in elealing with the slit lamp ; 

2.0) - Well supported by the patient 50 as to allow long anel detailed 
observatian ; 

3.0) - PhotoJn'icrography - It is no eloubt photomicrography the 
best advantage o f f ered by this methocl . \Ve think that this is the only me
thoel of biomicroscopic examination which permits photography, using 
its own means. not requiring complicatecl equipment and without suing 
any other source of Iight except its own. By associating the magniiying 
power of the corneal microscope with the possibility of recording through 
photography the details o f  pathological findings. onde can immediately 
deduct the priceless value oi this method in the study of diseases of the 
ante,ior segmente. 

As to the invonveniences, which are 'few, we can point out the foIlo
wing : 

1 .0)  - P osition oi the -mirror : The constant necessity o f changing 
the position of the mirror to examine oner or the other af the pupillary 
area is a small inconvenience which hecomes boring by repetition. VVe 
have incidentally taken steps to have a small ad<l!ptation to the slit lamp 
maele in oreler to avoid his inconvenience as well in the horizontal line, 
which will be of great value in the stuelY of the pannus of trachoma ; 
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2 .0)  - A bad condil ion o f  the eye to examll1C IS o i  course the grea� 

test () f ali inconve:1iel1'2es. Thus. in cases of uvcitcs with po sterior sene" 

quia (lf  the ir is  or  with largc exsuclatos in the \'i t reous. there is great d i f �  

f iculty o f  penetration of light anel the cxami nation 1l1ight heco111� il1lpos

sible 111a:1y a t ime. 

\Ve are .�o�1Vincecl that . in spit of thc simplicity of its t'xecution, R. 

T .  I .  i s  a biomicros:::opic cxaminatio:1 of  high c f ficiency whi:h revcals in 

cletail certain parti�l!larities S0111e:1111CS una\\'arc o oth 2r sell1eiotic 111c<t il S .  

I t  i s  om 'purpose to gi v e  im111eeliate publi ::ity to t h e  patho:Jgical i inclings 

that wc ha ve been stuclying for quite some time ,nrl tu renal the splenc:iel 

contl ibuition 1l1acle by photography throuhg this method, specia\1y with 

rc ference to the vascularization of corneal diseases .  

Translateel b y  courtesy o f  Mr.  A�ltonio Val icngo . 


