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RETRO — TRANS — TILUMINATION (X)
Classification — Technique — Advantages and Inconveniences

DR. AVELINO GOMES DA SILVA (XX) — Sio Paulo

In a recent article (11) we suggested for a mehtod of biomicroscopic
examination of the eye, which seemed original to us, the nome of Retro-
Trans-Illumination, R. T. I.. in abreviation. Our work was still in the press
whem we receivel the 2nd. volume of BERLINER’s ook in which there are
somereferences and two illustrations ahout this method of examination. The

aboverefered author, however, withoutrecognizing it better use, treats the
matter superficially ancd makes reference to a previous work of ~ DAVID-

SUN (3).

We examined also latter and verified that its Author had heen able to
get al the advantages that the method offersm in spite of greatly praising
it. It is hard to understand how he preferred not to use the corneal micros-
cope and make the examination with naked eye, for it is exactly the mi-
croscope what gives us a greaer amount of details, not only its power of
nagnifying the images but also by the determination of the exact location of
what is heing examined, and, if this were not enough, by the posibility of
taking photographe it provides.

DAVIDSON (3) also mentions some older sources of information
(6,5, 2,7, 13, 10) but does it without showing greater interest, and even sta-
ting that they are all “‘no encouraging”, with which we agree in respect to
those we have been able to examine (2, 5, 6, 10).

Under the circumstancem admitting the antiquity of the method we are
using, we are forced to admit that the authors who made use of it did not
mvestigate it suficiently, not giving it. therefore, greater practical value
BERLINER (1), who in its first volume doest not even mention this me-
thod of examination admits it in the second volume, when he refers to
the examination of the iris and lens, more as complent to other examina-
tions than as an individualized and valuable method, If we consider the ad-
vantages of the R. T. I. in the semiology of the cornea, we will go far as
to admit the ignorance of this method of examination by the ahove refer-
red author, at the time of publication of the first volume (1943), which is
exactly the one about the discases of this membrane of the eye.

(X) Wiork under execution in the Institute of Trachoma & Visual Hy-
giene — Sio Paulo, Brazil
tXX) Oculist of same Institute,
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With regard to the denomination in question, if it is true that, by a
quesrion of scientifc priority, we are obliged to admit the anterior one, i.
e DIAPUPILLARY — TRANS — ILUMINATION, we ackowledge more
property to that proposed by us, because diapupillary will also be the RE-
TRO.ILLUMINATION using as reflector the anterior crystalloid or any
surface placed behind the pupillary area.

We claim, therefore, the priority of the use of this process of exami-
nation as individualized biomicroscopic method and call the attention of eve-
rybody interested to the actual possibilities of its use, and state further
that such a method opens a new research field for the slamp. Our succeeding
vublications will bétter prove what we are now stating.

Before passing on to the apropriated technique da R. T. I., we shall ma-
ke a resume of the methods used whizh employ the slit slamp, thus defining
the yosition such a semeiotic means as this must have in the assemblage of
exariinations which constitute the hiomcroscopy of the living eye.

CLASSIFICATION — METHODS OF EXAMINATION

The biomicroscopic examination, nowadays, be-divided into examina-
tion of the anterior seginent and examination of the posterior segment or
stereoscopic examination of the retina and vitreous, as it is better known.

For the first of these methods, the unit slit lampcorneal microscope can
he of any type, even of the older ones, and the angle of incidente of the light
beam is always very wide, seldom reaching an opening inferior to 30 degrees.
Though this method of examination, 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 little farther. This can he made in 5 diffe-
rent ways, depending ou the incidence of light and the position of the corneal
microscope- We have thus the following methods.

DIFFUSE ILUMINATION

SCLEROTIC SCATTER

SPECULAR REFLECTION

FOCAL ILLUMINATION (with its varieties DIRECT and INDIRECT)
RETRO.ILLUMINATION (also DIRECT and INDIRECT)

The latter method consist of examining the cornea, the iris and part
of the lens by means of reflected light, either by the anterior surface of the
iris or by the anterior and posterior crystalloids whe made opaque. Accor-
ding to the angle of incidence of light this method con be dividet ints
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DIRECT RETRO ILLUMINATION apd INDIRECT RETRO ILLUMINA.-

TION, depending on the obstacle to be examined being or not placed in the

wayv of the projection of reflectad light.

RETEO ILLUMINATION is also called TRANS ILLUMINATION whi<h
is a more ad<quate denomination to designate the DIAPHANOUSCOPY.

The second method of biimicroscopic examination, namely that which
erabis us to explore the atea spreanding from the anterior third of th vi-
thzcuz up to the retina and the choroidl. requires that the angle of incidence
ot fight is very narrow and for this it is necessary that the slit lamps are
equipped with special devices. These can be groupzd in two types: mirrors
and prims.  Of the first, that of KOEPPE (%) who introduced these mo-
difications, is still the beste one. Of the prisis, that of GOLDMANN (1)
s nonpareil for the purpose it is designed for.

Besides deviation of the light from the slit siamp trere is still the eye
refraction to be overcome, and for this a series of special mizroscopes whe-
re invented and other alterations introduced untii KOEPPE's (9) and is

’

fellowers’ “‘contact lenses” appeared. The deviation of the light beam and

the intreduction of the “contact leas” solved definitively the problem of
examining the miost posterier segment of the living eve with slit lamp.

The more recent slit lamps are equipped with devices capable of redu-
cing the aagle of incidence ot light, and among these we should mention
that of POSER, manura:tured by Buasch-L.omb, which uses an excellent
EOEPPE’s mirror and that manufactured by Haag-Streit which uses GOLD-
MANN’s double prism.

IF WE USE ONE OF THESE LAMPS EQUIPPED WITH SUCH DE-
VICES AND IF WE MAKE THE EXAMINATION BY MEANS OF THE
CORNEAL MICROSCOPE. WITHOUT USING A “CONTACT LEANS",
WE CAN UNDER DETERMINED CONDITIONS EXAMINE THE ANTE.
RIOR SEGMENT OF THE EYE? IN A DEFFERENT WAY, BY A METHOD
OF 2 ETRO_ILUMINATION OF WHICH THE LUMINOUS REFLECTION
TAKES PLACE IN THE RETINA. THIS IS WHAT WE CALL RETRO.
TRAS-ILUMINATION (sec scheme in fig. 1).

By grouping all these techniques of examination we can work out the
iclllowing general scheme of biomicroscopic examinations:
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DIFFUSE ILUMINATION
Wide angle of SCLEROTIC SCATTER

incidence of light SPECULAR REFLECTION
DIRECT

(Anterior segment FOCAL iLLUMINATION (INDIRECT

Biomiocros-
copy

only) {DIRECT

RETRO.ILLUMINATION | INDIRECT

AND VITREOUS

JIRECT
RETEO-TRANS-ILLUMINACAO [\unmm

Narrow angle of
incidence of light

, STEREOSCOPY OF THE RETINA

We can also place R. T. I. in the division corresponding to RETKO.
ILLUMINATION, taking into consideration the fact that the lght rays are
reflected the retina, but this would involve the association of methods using
difierent equipment which cannot be allowed. We have considering this pos-
sibility, the following scheme refering to RETRO-ILLUMINATION ;

Wide angle of < Reflection by the iris

RETRO-ILLUMINATION incidence of light Reflection by the lens

(Diretc and Indirect) Narrow angle of Laflection by ‘the retina
incidence of light (Retro-Trans_Iilumiration)

TECHNIQUE OF RETRO-TRANS-ILLUMINATION

‘This method consists in projecting a pencil of light very close to the
iris. focusing it on the retina and capture it after the retinal reflexion by
means of the corneal microscope. We insist upon the of the corneal micros-
cope because only its use makes possible to consider this method as a bio-
microscopic examination, which cannot bz done to what DAVIDSON (3)
proposes, i. e., examination by naked eye.

Por the good achievement of this. examination we prefer Poser's Stit
Lamn which, bssides having a-1 excellent KOEPPE’s mirror already fixed
up in the exact position, is equipped with an easy to handle mechanical sys-
tem which allows the millimetric forward and backward move of the miriur,
thus facilitating a great deal a better incidence of light. Being impossible
for us to use this lamp, we adapted KOEPPE’s mirror to COMBERG’s (12}
slit lamp, and lately to Haag-Streit’s slit iamp, which has enabled us to per-
form ‘excellent examinations. With the latter adaptation we have obtairied
the greater par of our photographs.

For good results of this method of ‘examination there are a few esses-
tial can be summed up in the following items: '
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l.o) — It 1s preferrable, to use KOEPPE’s mirror, for it displays &
quite larger illuminated pupillary area, whick 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 pupillary area.

2.0) — Light should penetrate very close to the pupillary area and the
angle of incidence should be the narrowest possible. The mirror should be
very near the anterior suriace of the cornea.

2.0) — The corneal microscope should be in such a position as to recei-
ve the total amount of light rays reflected by the retina. When this hap-
pens the R.T.I. will be DIRECT, that is to say, will be at the maximum of

reflected intensity.

Contrariwise it will be INDIRECT, and here the structures to be exa-
mined acquire a very ditferent aspect;

4.0) — The luminous slit should be, whenever possible focused on the
level of the retina in order that a more intense light reflexion is obtained;

5.0) — Light should be skilpully ceviated by the free edge of the mir-
ror, avoiding its escaping which would hamper good visibility through the
corneal microscope and make impossible to obtain good phootgraphs ;

6.0) — Light reflected by the retina illuminates a lithe more than half
of the pupillary area opposite to the point of entrance of the light beam.
The pupillary area becomes thus vertically divided into two halves, onde
dark or poorly illuminatecd by the incoming beam of light, the other inten-
sely illuminated by the outgoing or reflected light;

7.0) — The pupil should be in midriasis or at least slightily dilated
The pupil pin-hole restricts too much the area of examination;

8.0) — The stereoscopic examination is obtained with great difficulty
because the distance between objective of the cornean microscope is gene-
rally too great to allow the penetration of reflected light in both axis
of the apparatus;

9.0) — Luminous Inensity will of course depend on its source of ori-
gin but can be modified small variations of the angle of incidence of light;

10.0) — The colour of the hemi-pupil intensely illuminated is in ge:
neral orange but varies whith race, age and above all with the integrity of
the optical transparency. Sometimes even being alinost with those posses-
sing lesions of the fundus, especially in cases of atrofic choroiditis without
pigment of the posterior pole.
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11.0) — 'The particularities submitted to this examinations &Hppeat
illuminated by transparence and acquire the most extravagant colours ten-
ding as a rule to brown-reddish, gold or black;

12.0) — It is absolutely necessary that the optical transparence is in
a condition of being easily crossed by the incident light and the reflected
light and that the retina is capable of reflecting light with priceless intensi-
ty. This examinaton permits us to observ from the anterior surface of the
cornta up to a deep region of the vitreous, thus making possible a good sen-
se of depthness and therefare of localization.

ADVANTAGES AND INCONVENIENCES

1n opposition to the few inconveniense, almost all of them of a menchani-
cal nature, resulting from the equipment itself, this method offers undeniable
advantages 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 advantages we can outline these which are important:

l.o) — Easy handling — Method of remarkable simplicity, requires
only a certain practice in dealing with the slit lamp;

2.0) — Well supported by the patient so as to allow long and detailed
observation;

3.0) — Photomicrography — It is no doubt photomicrography the
best advantage offered by this method. Ve think that this is the only me-
thod of biomicroscopic examination which permits photography, using
its own means, not requiring complicated equipment and without suing
any other source of light except its own. By associating the magnifying
power of the corneal microscope with the possibility of recording through
photography the details of pathological findings, onde can immediately
deduct the priceless value of this method in the study of diseases of the
anterior segmente.

As to the invonveniences, which are few, we can point out the follo-
wing:

1.0) — Position of the smirror: The constant necessity of changing
the position of the mirror to examine oner or the other of the pupillary
area is a small inconvenience which becomes boring by repetition. We
have incidentally taken steps to have a small adaptation to the slit lamp
made in order to avoid his inconvenience as well in the horizontal line,
which will be of great value in the study of the pannus of trachoma;
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2.0) — A bad condition of the eye to examine is of course the grea-
test of all inconvenientes. Thus. in cases of uveites with posterior sene-
quia of the iris or with large exsudatos in the vitrecus. there is great (if-
ficulty of penetration ot light and the examination might become impos-

sible many a time.

We are convinced that, in spit of the simplicity of its execution, R.
T.1. is a biomicroscepic examination of high efficiency which reveals in
detail certain  partizularities someames unaware o other semeiotic means.
Tt is our purpose to give immediate publicity to the patholagical findings
that we have been studying for quite some time aad to reveal the splencid
contribuiticn made by photography throuhg this method, specially with

reference to the vascularization of corneal diseases.

Translated by courtesy of Mr. Autonio Valiengo.



