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EDITORIAL

La operacion de Catarata. piedra de toque, del virnjano oftalmélogo, alcanzo
hace anos una gran perfeccion por su Wenica depurada v constancia en sus re-
sultados, A pesar de cllo. afio tras ato. nuevas aportaciones. descubrimientos y
la adopeidn de nedidas complementariag. fueron simplificando su téenica. dis.
minuvenln las complicaviones. acortando la convalescencia vy mejorando los ve-

sultados.

En los oltimos anos dox métodos. uno antiguo. rebabilitado por la beena
anestesia v la introduceion del microscopio quirdrgico, y olro nuevao, lan vuelto
ubsoletos en la practica de rutina lox métodos radicionales para la extraceion
del eristalino: La aspiracion. con o sin facoemulsion. bajo control microseopi
para las catarafas de nifios v jovenes. y a la criv-extraceion. -

cion total ecta indicada.

Es natural que existan retivencias v hasta cierta oposicion a nuevos métodas

gue requieren nnevos habitos. nuevoe instrumental v nuevos coneeplos,

Fa wicrocirugia en la aspira ™7 la erio-extraceion. son lodavia  precedi-
mienios jovenes v sufricdn mul _orfeccionamientos v simplificaciones. pero
va en o actualidad. ©war a dudas constituven lox mélodos de eleccion en
¢l tratamiento quiror + la catarata,

El use de baja  »uperaturas en lerapéutica «lnrvant . 7)s palrimonio exclu-
sivo de detinatélo st inicio en c¢irugia ocular por Bielli. en 1932, para crear
una coroiditis adhesiva en el tratamic del despreadimiento de la retina. por

J. L Barraquer en 1938 paa enduree e la cornea v permitir su talla dptica v
en 1961 por Krwawicz para obtener ana solida presa en el ceristalino. Posterior-
menle se extienden sus indicaciones al {ratamiento del glaucoma. del herpes
corneal. conjuntivitis primaveral. ¢le. No sabemos hasta donde llegavan Jas posi-
bilidades de la crio-oftulmologia, pera po ‘= 5 onsideramos afortanados de
baber asistido 2 so nacimiento. v desan vy uder predecirle un brijlante

porvenir,
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PENETRATING CORNEAL GRATTS

BY
DEREKR AINSLIE. M. D.

lLondon. Fuglsnd

In 1949 when | first developed au interest in keratoplasty. it was usual to
secure peuetrating corncal grafts by indirect fixation nsing crossover sutures.

Al this time there was a large reserve of cases of corneal opacities due to
past interstitial kevatitis. end these provided much of the material foe kerato-
plasty. Indeed. of the first bhundred  penctrating corneal  grafts 1 performed.
thirty five were for interstitial keratitis,

Scarring., due to this disease is one of the most favourable indications for
vorneal grafting. A amall graft of ouly ™ millimetres is usually adequate and
wound healing is vers rapid. Thus conditions for success are almost ideal.

It heeanne apparent. toa. that the post-operative graft vedema which had so
often spoited the resuit in the earlier duys of kevatoplasty could he controlled
by the newly available cortisone.

Nevertheless. even in the » swall grafts performed for iulerstitial - keratitis,
fisation hy cros sulures was nol ab adequate unless the patient was very
co-operativ & For grafls of over live millimetres the method was mueh too un-
rehiable.

Barraquer had alrewdy  deseribed wlge 10 o7 sutures for corneal  graft
fixation. (Barraguer Moner. L1 1918, 19491, wugli this is now the method
wost frequently employved. initially the uncertaint; 1 obtaining really fine needles
and suture material made it difficuli 1o apply vuiversall . AL the Ophthalmolv-
gical Congress of the United Kingdom in 1952 Seymour  Philps  deseribed a
method of fixalive w=ing a solid plastic splint. in appearance like a corneal
eontact lens. 1Philpsc A0 S0 and Fincham, E. I 1952).
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DERERK AINSLIE

The greatest disadvantage of the origingl splint method was a delay in healing
of the wound. a serivus matter sinee this splint could seldom be left i position
for wore than three  eks Philps quickhy obzers ' lat healing was slower than
where cross sutarec ore used and  considered o0 this was likely to be due
to the exclusion of tears and air feom the aralt surface, To overcome this. e
introduced the perforated “pepperpo ™ splint huat linle improvament resulted.

Thinking along the same lines. 1 introduced  the laegely  Tenestrated  splint.
(Fig. 1. Another obj: tion Lo the origina) splint was ils thickne o as this caused

Fie. 1. The splint

undue diseomlort to the patient aud also led 1o earlier loosening of ihe sutures.
Therefore, at the same time as altering the partera. the thickness was reduced.

The itprovement using the new splint was very warked hut in retrospeet it
seemnz unlikels that this was due entirely or even mainly 1o the access of lear
ffuids to 1he graft. The introduction ol the large fenestratiens and the simul-
teneous decrease in thickness produced a pliahle instead of a rigid eplint.

An essential  »
cutvature, it should be springy and not rigid. With such a splint vesults hecame

salislactory though elevation of the gralt edge occured occasionally,
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CORNEAL LRAFITS

The origina} Philps splint had an inside rading of envvatur eof 8.5 mm. which
corresponds approximaiely 1o the peripheral cornea. though it tends 1o he a fittle
ton curved. Frequently, however. this rading is conziderably 100 small  sinee
scarred corneae are often flatt2r than normal,

The use of a splint with teo great a curve ineviiably leads 1o an elevated grafr.
It s important that the splint shon!d [it as exaclly as possible and (o this end.
splints should be available with vadii of curvalore inereasing in steps of 0.1 mn.
and the moxt appropriate curve should be selected prior 10 the operation. It
s uselul 1o check the fit with the operating microscope, The most ysual range
of curves required is from 8.5 moe to 200 mm. A1 the present time work s
proceeding with a view to providing exacily [itting splints made individually
lor each patient. This is being done in conjunction with Mr. Montague Rubeu
at the Contact Lens Department of Moorfictds Eve Hospital.

The splint should be fixed by four tangential sutuves (Figs 2 and 3) and
this will lead to very satislactory healing provided the sutures are acewrately

Fig. 2. Tangential sutures in place

placed. The placing ix factlitated by a special maker. (Fig, b1, Fige 5 shows the
gralt in place under the splint in the same case as Figs. 2 and 3. Littde irritation
is cansed by the splint and it may remain in place for five weeks. The exacl
length of time for which the splint should remain varies with the type ol case.
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DEREK AINSLIE

Bie 3. Marker on eve. The ceipln points, slipped in methvlene

We 3. Marke \ (1} RN 15, slipped thy!
blue. mavk  the positions far 1l suture sl facilitate
insertion.
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CORNEAL GRAFTS

For example. as little as three weeks may he adequate for interstitial keratitis.
hut at least five week

Usually the splint starts to lovsen stightly at about four weeks and mav be
easity 1 | alter this. After cotting the sutuses and before lifring the splint
an attempt should be made to rotate it geally with a probe. If it docs not rotaie
freely it should not be removed but kelt in position and the eve repadded. After
twenty-four hours thz splint will be lond to rotate Irecly and can be removed
casily.

Il possible a penctrating graflt should he kepl lo a size of seven millimetres
or less hecause cve
is more severe ina grafl larger than this. Gralts over seven millimetres seldom
show a severe reaclion while with those of over eight millimetres a reaction is
ahuost inevitable. In addition. in vascularized cornea, spread of vessels to the

g, 5. The fewr sutures securing the splint over the grafl,

graft occurs more readily the larger the gralt. Thus where a penetvating graft
is required in a vascularvized cornca. it is especially desirable to perform a small
aralt whether a preliminary Jamellar zraft has heen performed or not,

Under these circumstances. a very small grafll of less than six millimetres may
he the most likely to rewain vlear. In such gralts edge 1o edge sutures may
encroach on the optical zone it is a grear advantage ta use o splint. The splint
can be used successfully for grafts up to cight millimetres but edge to edge
sulures are generally supertor where the araflt exceeds seven mitlimetres. With
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DEREK AINSLIE

erafls of diameter six millimetres to seven millimetres either splint Jixation or
divect suturing give equally zood results. The most satisfactory method of direct
sutring is o insert from four o eight intereupted sutures followed by a con-
tinuous suture.

Hitherto 1he suture material used has heen entire © seven strand virgin silk
bu quite recently 1 have had the opportunity to try 104 perlon. Best resulls
appear 1o he obtained using virgin silk for the intecrupted suturse and perlon
for the continuos, The former can be removed aller 1wo weeks while the perlon
should remain for at least six. It promotes moch fess veaction than the silk and
van. therefore. he left much longer withoul causing tissue damage.

The Tundamental basis of grafi fixation should be to achieve good position
of the graft relative 5, 4
firmly. and at the same Gme lo minimize ¢ ama to the graft. In my expericnce.
for grafts of a "+ "¢ millimetres dinmete  ac less. these conditions are always
best met by a splint.

SUMMARY

1. The development of a method of splint fixation for small vorncat grafis
ts deseribed.

2. ‘The indications for the nse of ithis method ax opposed 1o ¢+ to edge
sulures are flisf(fss(’('v

RETFERENCES
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* Figs. 1 and 1: originally published in Trans. Ophthal. See. U, K., 1959, 79, 200,
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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 lens 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 anterior chamber of the
eye artificial lens with diffractive action; 3) reduction of the curvature of the
anterior surface of the cormea. All 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 not connected with the dissection
of the eye. Besides which, the leading role of the cornea in the dioptric system
of the eye, the availability 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 of the article puhlished in U.SS.R. Journal Ophthalmological, 1966,
N¢ 7, pp. 530-537.
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E. D. BLAVATSKAYA

The purpose of 1efractionary operations of the cornea 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 flattening of the cornea by incision of the posterior sur-
face (Sato, 1953), cutling the peripheral ring of the anterior layers of the
cornea (Payales, 1950; Pur, 1957; Barraquer, 1949), keratectomy (Strampelli),
1964) . stromectomy (Irwawicz, 1963, 1964), keratomileusis {Barraquer, 1964,
1965) and others.

Operations of intralamellar grafts of the cornea are cultivated, mainly, for the
intensification of the eye’s refraction by aphakia (Barraquer, Krwawicz, Kash-
ouk and Morkhat, 1961). Investigation of various theoretical variations of intra-
lamellar keratoplasty with the intent of changing the refractive power of the
eye, Barraquer produced up to 18 diagrams, among which is the diagram of
the graft, having the form of rings, introduced to the stroma of the cornea
through the anterior surface. According to Barraquer such keratoplasty should
bring the flatness of the cornea, that is a negative effect. Although Barraquer
himself did not use that type of. keratoplasty neither in experiments nor on
patients.

Engaged in refractionary keratoplasty with the aim of changing the refractive
power of the eye (E. D. Blavatskaya, 1964, 1965), we had the possibility of
convincing ourselves of the preservation of the transparency of the cornea after
its extoliation and transplant healing of the inner. corneal graft, on the con-
dition of isolating it and the injured bed, from the effect of tears and conjunc-
tive detachment. Good, almost without reactionary healing of inter-lamellar
homotransplants in experiments on rabbits served as a basis for explorational
operations with the aim of relaxing the refractiomary power of the eye. The
decrease of the curvature of the anterior surface of the cornea in suggestions
up to present operations have heen reached by thining the cornea in its optical
zone (keratectomy, stromectomy, keratomileusis). We were able to receive the

same effect: by another method: not changing the thickness of the cornea in its
central part, lessens the refractive strength by introducing to the stroma the

transplant in form of rings.

"Judging by literary sources, such types of operations, up to the present have
tiot been conducted by anyone.

Theoretically there are three possible variations for the alteration of the cor-
neal curvature, by use of ring transplauts: the surface of its central parts
become: 1) less spherical, 2} flat, 3) concave (Fig. 1 a, b, ¢). The degree of
the change of the curvature of the cornea in the optical zoue depends on the
thickness of the ring and size of its diametrical aperturc. Consideration should
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INTRALAMELLAR HOMOPLASTY

be also taken of the change of the configuration of the ring after grafting. We
were cenvinced of the change of lorms of inter-plastic grafts, when, just at the
first days afier the operation the peripheric parts of the ring were seen on the
histologic section. The ring on the whole lost its previous from and took the

Fig. 1. A diagram of the change of the curvalure of the anterior
surface of the cornea after grafting rings: a- the surface
of the cornea hecomes less spherical; b) flat; ¢} corneave.

appearance of two lens. The forming power is above all the corneal plastic ten-
sion, its pressure on the transplant. Under the effect of the forming power of
the cornea the smoothing of “corners” of the outer and inner border of the
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E. D. BLAYATSKAYA

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 in 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, sizes 4x 7 mm and 5x8 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

Fig. 1 b

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

The technique of the operation consists of the following: after hypodermic
injections 0,5 ml 1% of promidol solution, then retrobulbar injections are given
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INTRALAMELLAR HOM@PLASTY

of 2,0 ml 0,5% solution of novocaine; the eyeball is dislodged and a gauze
napkin is fixed. At 1 — 2 mm below the limbus a horizonta} 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, that its opening strictly coincides with the optical zone. At the lip

Fig. 1 ¢

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

With the use of Rodenstok’s skiascopy and 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 zone with the help of a prefix on the slit lamp, sug-
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E. D. BLAVATSKAYA

gested by I. A. Viazovsky (1960). Studies were repeated at various intervals
after the operation, besides which, keratograms by the perfected method ef
E. G. Shaer (1962). and photographs of optical sections of the eye meridians
by the method suggested by A. |. Pashevsky (1952}, and Viazovsky (1956,
1961).

A great part of the experiments took place at the Odessa Institute for the
Diseases of the eye and Tissue Therapy named after V. P. [itatov. Photograms
of the optical sections of Lhe cornea were taken by the Institute’s Scientific
worker 1. A. Viazovsky. Keratograms and profile photographs of the rabbit’s
eye were made in the Institute’s photolaboratory by LK. G. Shaer.

In all, 45 operations on 36 rabbits were performed (9 rabbits were operated
on both eyes), of which 3 rabbits (2 of which were operated on both eyes) in
the first 24 hours a charply expressed inflammatory process arose from the
conjunctive sides of the cornea and iris, the result of which was that the cornea
dimmed and blood vessels developed. In the cultivated material these three
rabbits were not included as, still another was operated on both eyes and died
the first day after the operation. In that case, in the real work the results of
38 operations were studied, performed on 32 rabbits. The healing of the trans-
plants of these rabbits was smooth, without any kind of accessory inflammatory
appearances; as a rule, at the openings of and around the graft and cornea,
there was a slight opzalescence in the first 2 - 3 days, then the detection of the
graft was made possible only by special study; the surface of ihe cornea remained
smooth.

Let us lead to the further analysis, reached after grafting rings of various
thickness and dizmaters.

1. Configuration of the anterior surface of the cornea changes after the
grafting of rings, the flattening corresponding to the ring openings. This {lat.
tening in most cases arose immediately after the introduction of the ring in
the thickness of the cornea and at the laying of stitches on the wound. The
flattening effect in the central part of the cornea remained during the whole
term of study of the operated rabbits and are visible on the customary profile
photographs (Fig. 2, 3)}. Changes of the configuration of the cornea are clearly
visable en the histologic sections and photograms of the optical sections of the
cornea. Studies of the histologic sections and especially phatograms of the optical
sections confirmed our theoretical assumptions of the three possible types of
changes of the anterior surface of the cornca after introducing ring grafts to
its surface. On the histologic sections received 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 ring were
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1NTRALAMELLAR HOMOPLASTY

Fig. 2. Rabhit 34, right cye. Ge-
neral refraction of ihe eye
after the operation - hyper-
melropy 11, OD, the surface
)f the cornea flattened.

Fig. 3. Rabbit 883, right eye.
Geueral refraction of 1he eye
alter the operation - hyner-
metropy 7, OD. The cornea
is flattened in the central
parts, ul the place of the
ring grafi-elevated.
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E. B. BLAYATSKAYA

laid the same, in the internal. as in the external limits. During the examination
of the rabbits operated eye. in some cases our attention turned to rather distinct
elecations, corresponding to the inner rim of the ring. Usually it is noticeable
after grafting the ring from the full thickness of the cornea. On histologic sec-
tion it is seen that these clevations are formed on account of the thickening of
the stroma, the anterior walls of the “pocket” of the cornea und its epithelium.
The edge of the rings are in these cases sloping, and thinner. Various types
of configuration changes of the anterior surface of the cornea after grafting
the rings, are in direct dependence of the size and thickness of the rings. This
is especially clear in the photograms of the optical sections of the cornea, pro-
duced for radius studies of the cormeal curvature. So, the flatness or apparent
flatness of the surface of the cornea in its central parts (type 11 were received
by grafting rings 4 x 7 mm in the full corneal thickness, that is by grafts of
medium thickness, equsl to 0.25 - 0,32 (Fig. 4, 5). Photograms of the rabbit’s

Fig. 4. Rabbit 395, right eye.
I’hotogram of the optical
section of the cornea. Co-
reesponding aperture of the
ring of the cornea is flat-
tened. Hipermetropy 20,
OD.
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INTRALAMELLAR MOMOPLASTY

Fig. 5. Rabbit 733, right eye.
Photogram of the optical
section of the corneu. The
anterior surface of the cor-
nea’s corresponding aperture
of the ring is flat. Hyper-
metropy 20, @D.

cornea with transplants of rings 5x 8 mm also el [ull thickness, appear other-
wisc. Here, type I prevails, that is in the central part of the corneal correspond-
ing opening of the ring, equal to 5 mm, although flat, by clearly guarding its
protuding surface {Fig. 6). When grafting rings of sizes 4x7 mm. but two
times thinner, the change of the configuration of the cornea always corresponds
with type 1 (Fig. 7, 8).

Keratograms, received of the cornea with intralamellar ring transplants, have
a special, typical form (Fig. 9, 10). The central circles of the keratograms are
increased in diameter and are evidence of the relaxation of the cornea sphere,
subsequently, between the rings, appearances as of ruptures, are noticeably
remote; in those parts they correspond te narrow furrows on the surface of
the cornea at the inner limits of the grafted rings. The rings of keratogram
reflecting from flat 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 the grafied rings. Here the rings are condensed. narrow, smaller
in diameter. Keratograms make it poscible Lo judge nol only the sphere, but
and of the smoothness of the surface of the cornea and of the restoration at
remote periods afier the operation.

2. The radius of the corneal curvature of all of the operated rabbits increased
in the field of the aperturz of the ring, corresponding with the optical zome.

F'ig. 6. Rabbit 403, right eye.
Photograin of the optical
section of the cornea. Ce-
rresponding apertare of ths
ring in the anterior surface
of the cornea is flattened.
Hypermetropy 16, OD.

Studies of the radius of the corneal curvature were made by using ophthal.
momelry and demanded special skill, as il was important to center the apparatus
on the aperture of the ring. That was possible thanks to the eorrespondance
of the diameters of the optical zones, the operature of the transplanted rings
and the technical data of the apparatus, intcnted for studies of the spherical
surface on parts of 3 mm. in diameter. The normal size of the radius of the
rabbit’s corneal curvalure for lhe given groups of experimental animals were
within the limits of 6,13 to 7.05, with the predominant curvature of 6.57 - 6,64.
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Fig. 7. Rabbit 833, right eye
Photogram of the optiral
section of the rornea. The
cornea flattened, the general
configuration is spherical.
Hypermetropy 7, OD.

Fig. 8. Rabbit 364, right eye.
Photvgram of the optical
section of the cornea. The
cornea is flattened, the ge-
neenl configuration is sphe

rieul. Hypermetropy 10,
oD,
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Among the operated rabbits the maximum increase of the radius of the corneal
curvature ol the anterior surface of three rabbits after the transplants of rings
4x7 and equaled to 10,05. 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 curvature increased from 8,3 to 9.35 in 5 eyes. The same figures
were reached by graftling rings of 4 x 7 mm thickness fo 0,13 — 0,16 mm. The
radius of the corneal curvalures by transplanting rings of 6x8, thickness of
0.12 — 0.14, were practically uncharged. Apparently, not only the theoretical
but and the practical possible variativns, when the curvature of the cornea after

I'ig. 9. Rabbit 34, right eye. Kerstogram. The circles disperse
according to the aperture of the ring. Hypermetropy 11,
OD.

transplant of rings do not change. Then as the table of corresponding radius of
the curvatures and refractive powers of the anterior surface of the cornea com-
plid in the estimate 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 1o 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. After grafting the thickness
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Fig. 1¢. Rabbit 696, right eye. Kerntogram. Hypermetropy 9, OD).

of the center of the cornea did not change (difference of + 0,01 — 0,02 were
within the limits allowed 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 neticeable difference in
the thickness of the cornea in comparison with the outcome, it was usuall
possible to discover the cause of differences: crevices in the cornea layer,
oedama of the stoma of the cornea or transplant.

We bring in the form of examples data on the measurements of the thick-
ness of the cornea of several rahbits: rahbit 450, right eye, thickness of the
corneal center 0,33; the grafted ring 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-
ness 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 operation — thickness 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, thickness 0,30:; two weeks after the operation the
thickness of the cornea 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 eye of all the rabbits relaxed, definate con-
nection 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 x7 to 6x 8, in thickness from 0,31
te 0,1 it was possible to obtain the relaxation of refractions within wide limits:
the maximum of 21, Od. and the minimum of 1,5 d. Rabbits with grafts of
4x 7 in the full thickness 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 operation, refraction of the eye relaxed from
21,0 . 12.0 d. The refractive relaxation of 12,0 d. was noticed in one case only
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 4x 7 mm and thickness from 0.24 to 0.1 was
performed on 11 eyes. The general 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 . 9,8 d. The trans-
planting of rings of 0.1 - 0,12 mm thickness gave the most uniform results:
the refractive 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
grafts of rings of 5 x8 mm. diameters taken from the full thickness of the cornea
was seen: 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 served a great help, measured as a rule, before the donar’s death.
It appeared, that a great range in the results by grafting rings 5x8 mm have
a certain tie with various thickness of the donar’s cornea. So, relaxed refractions
of 140 . 12,0 and 11.5 d. were noticed after ring transplants of 0,31 mm
thickness. On the contrary, rings 5x with the thickness of 0.28, 0,25 and 0,23
mm gave 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
interplasty of ringed grafts. it is eseential to note the following: transplants in
the form of ring cause the flattening of the anterior surface of the 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.

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 4x 7 mm, rings with
smaller inner diameters occupy a field smaller than the optical zone. Rings of
greater diameters are 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 optimum sizes of the ring graft, the diameter 4x 7 mm
and changing its thickness, it is possible to relax the refraction of the eye from
21.0 to 6,0 - 7,0 d., Conditionully we may accept, that the relaxation of the
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By grafting rings with diameters from 4x7 to 6x 8, in thickness from 0,31
to 0.1 it was possible to obtain the relaxation of refractions within wide limits:
the maximum of 21. Od. and the minimum of 1,5 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) hypermelropia 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 noticed in ene case only
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 mm and thickness from 0,24 to 0.1 was
performed on 11 eyes. The general 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 mm thickness gave the most uniform results:
the refractive 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
grafts of rings of 5x 8 mm. diameters taken from the full thickness of the cornea
was seen: relaxalion 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 served a great help, measured as a rule, before the donar’s death.
It appeared, that a great range in the results by grafting rings 5x 8 mm have
a certain tie with various thickness 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 thickness of 0,28, 0,25 and 0.23
mm gave 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
interplasty of ringed grafts, it is eseential to note the following: transplants in
the form of ring canse the flattening of the anterior surface of the cornea,
increasing the radius of its curvatures, and relaxation of the general refraction
of the eyes. There exist certain rules of the degrees of relaxalion of refraction,

depending on the geometric sizes of the transplants: rings or large diameters
cause less velaxation 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
smaller inner diameters occupy a [ield smaller than the optical zone. Rings of
greater diameters are 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 optimum sizes of the ring graft, the diameter 4 x 7 mm
and changing its thickness, it is possible to relax the refraction of the eye from
210 to 6,0 - 7,0 d., Conditionally we may aecept. that the relaxation of the
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refraction of the rabbit’s eye from 18,0 - 21,0 if the thickness of the ring is
029 . 031; 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.

Refractionary effects of the proposed operations depend not only upon the
geometrical sizes of the grafted rings, but from many other factors (thickness
and the curvature of the cornea receiptant depth of transplant position, the degree
of tension of the cornea layers over the graft), which should also be taken into
consideration.
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ABSOLUTE THRESHOLD MEASUREMENTS WITH
THE DIASTEREO TEST

BY

H. W. HOFSTETTER, O. D.

Bloomington, U.S. A.

Introduction.

Recently Pardon?! described an unusually simple test for screening out per-
sons who do not demonstrate binocular stereopsis. He was able-to_demonstrate
a virtually absolute validity and reliability of separation of subjecﬁ“\xﬂ!h and
without stereopsis. For the test distance of 5 to 6 feet, corresponding to a ste-
reopsis angle range of 36 to 51 seconds, all sujects with stereopsis made 100%
correct responses whereas all subjects without binocular vision failed to do so.

Because the criterion for passing was 100% correct responses, the conventional
or “50% accuracay” thresholds were not determined.

More recently Koetting and Mueller 2, and later Reisman?3, essentially du.
plicated 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
use the same type of test to explore the absolute threshold values among per-
sons who have binocular stereopsis. The absolute threshold, also called the
“50% accuracy” threshold, is ihe 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 correct, whence the “50% accuracy” threshold co-

rresponds to “66 2/3% correct responses”. This relationship can be represen-
ted by the formula,

3y =2x 4100 ... ... cor vrn e wen <aa(1)
where y = % correct responses, and x = % accuracy.
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Procedure

The diastereo test described by Pardon was further simplified for this inves-
tigation. The features are shown in Fig. 1. An ordinary Ray-0-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 diameler were cemented 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 diffuse the transilluminating 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 examiner, 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 positions 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 autributable 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 Sume Miller, Indianapolis, Indizns, and Leonard Francis Charles, Jr., Santa
Rosa, California, who, with 37 other outstanding high school science stndents spent six
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 used, 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 ft., 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 mim.

In group II, 45 subjects with binocular stereopsis were tested, but the record
sheets for 24 of the subjects were inadvertently destroyed before all of the ta-
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 high 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 subject in group I was given five exposures or trials successively at
each of the test distances 6, 8, 10, 12, and 14 ft. The six adults in group II
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 four
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 and the Indiana Universily Research Foundation during
the summer of 1963.

** Susan Claire Hofstetter, who undertook a part of this investigation as a special
project for a high school science course.
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Fig. 1. Cutaway illustrating the diastereo test flashlight.
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Fig. 2. Stereopsis test response curves for 19 subjets in group I, high school seniors, The
horizontal dashed line represents the 66 2/3% correct response level, which corresponds
to the 50% accuracy threshold level. For three suhjects, Nos. 6, 11, and 12, the test
was not carried out far enough to determine the 50% accuracy threshold level, The
testldistances are represented on the abscissa in leg seconds of egmivalent parallactic
angle.
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For the purposes 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)?

Results

The results for group I are shown in the 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
dow 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 inadequate; 100% would represent the frequency when ‘the binocu-
lar clues are more than adequate; 66 2/3%, or 8 out of 12, would indicate the
absolute threshold of stereopsis at the 50% accuracy level, as computed from
formula (1). In Figs. 2 and 3 the absolute threshold response level, 66 2/3%
(50% accuracy), is shown by a horizontal series of dashes in each graph; the
intersection of this with the trend curve indicated the log second value of the
absolute threshoild values for subjects number 6, 11, and 12 were smaller than
that included within the maximum test distance of 22 feet. For number 12 a
few trials were made at 25 and 30 feet without attaining 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 answers 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 faithfully as did the “log second”
scale.

The distribution of threshold values for the 19 subjects in group I is shown
in Fig. 4 on a rank scale. The lowest curve in Fig. 4 represents the log second
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Fig. 4. Ranked stereopsis threshold values for 19 subjects in group I.
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equivalents 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 stereopsis 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 Lhat 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 same way as the
bottom curve except for the adoption of a higher criterion of passing. This
permitted a ranking of all 19 subjects for the 100%, 12 correct responses out
of 12, criterion, and all but the two best perfomers for the 83 1/3% (75%

I D D A D I

66% °l Correct Responses

SCORE

HERRRERRERR

Lttt ittt

N I IS [ Y A AN B
RANK

Fig. 5. Theoretical curve of normally distributed scores of a random sample of subjects
plotied according to rank. The five dots on the curve represent the mean and
the first and second standard deviations on eilher side of the mean.

accuracy threshold), 10 correct responses out of 12, criterion. These two addi-
tional curves for the 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%
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 invasion 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 responses 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 an 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 (58% accuracy level) in the 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 greatest mean distance at which 12 correct reponses were ob-
tained in 18 trials. Thus, a subject who gave six correct responses out of six
at both 20 and 22 feet could be considered as having given at least 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 for

reliability was 0.49 4+ 0.17 s. d. The scatterplot of these values is shown in
Fig. 6.

A scatterplot 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 does not exclude the possibility of such a correlation in a larger
sample.

The distribution of threshold values for 21 subject in group II is shown in
Fig. 7 on a rank scale. The lowest curve (70% correct responses, or 35%
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 “11” 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. 6. Scatterplot of 50% accuracy threshold stereopsis values of 19 subjects in group I.

Fig. 5. From this it may again be inferred, as for Fig. 4, that the designation
of the stereopsis threshold in log seconds produces a normal distrihution. Si-
milarly, the plotting of these thresholds on a “test distance”, ‘‘stereopsis an-
gle”, or “reciprocal of stereopsis angle” scale did not produce curves so near-

ly like the theoretical curve iu Fig S.

The middle (80% 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 bottom 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 upswing at the
upper end of the 100% curve corresponds to the same characteristic in 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 shows a 50% accuracy threshold of less than four seconds; the same
threshold for the 20 teenagers is eight seconds, and the corresponding thres-
hold for the 6 to 10 year olds is 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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Fig. 7. Ranked stereopsis threshold values for 21 subjects im greup II.
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Discussion

To provide a basis for the comparison of these results with those of other
investigators, it is possible to derive a broad statement of the absolute threshold
values for the whole group of cubjects in this study by inspection of the bot-
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tom 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 sample be-
tween 0.4 and 0.9 log seconds. In Fig. 7, the bottom curve, which can be
presumed to 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, would

represent a mean of 5.0 seconds and a range from 2.5 to lo seconds. The in-
clusién 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* on three subjects. Howard® obtained a range of
values between 1.8 and 7.3 seconds for 85 of his 106 subjects, while the other
21 showed a range from 10.6 to 136.2 seconds. Howard believed the latter poor
scores to be attributable to physical factors interfering with 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® (5”), Crawley? (2.3” and up), Anderson and Weymouth & (1.64” and
up), Frubose and Jaensch?® (3.2 to 6.6”), Langlands '® (1.8” to 7.3"), and
Miinster ** (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 2. On both the standard and a modified Stereopter they
obtained 2 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 failing the easiest test plate, which represented a parallac-
tic angle value of 39.41 seconds. Weymouth and Hirsch !* 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 ' 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 screening
instrument, measures stereopsis at a much more critical threshold level.
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The matter of scaling stereopsis scores does net seem to have been given

very analytical treatment except that skewness of typical data has been pointed out
by Weymouth and Hirsch 13, who reprcsented their data in relation to separation
and/or parallactic angle thresholds. Similar skewing can be ohserved in virtual-

ly 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
data to log second scales show substantial if not virtually complete elimination
of skewness in the data of Howard ® Crawley 7, Anderson ad Weymouth 2,
Langlands ’°, Sloan and Altman 2, and Hirsch and Weymoutb 15.

Such skewness appears to have prevented meaningful statistical correlation
computations, although Weymouth and Hirsch!* did attempt to derive corre-
lation coefficients for some of their samples by omiiting extreme scores. By
this technique they derived reliability coefficients from which they concluded
that, “. ..the less-time.consuming rod-test (Howard-Dolman) and the telebinocu-
lar test are unreliable and invalid, respectively...” In the same vein Sloan
and Altman'? reported for the Howard-Dolman and the Stereopter test that,
“The data suggest, however, that within the group showing good depth percep-
tion there is no close agreement in relative ranking on the two tests”. Unfortu-
nately, the data from both reports are not presented in raw form and so do not
lend themselves to re.evaluation on a transformed log scale as was done in the
present study (Fig. 6} showing a test-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
uninvestigated. Tiffin '® v 7, showed an increasing percentage of passing of a
stereopsi¢ test among adults up to about the age of 40. Twenty subjects in
Crawley’s 7 report, ranging in age from 4 to 70, showed an average of about
10 seconds around ags 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 better stereopsis 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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Summary

Diastereo test thresholds were determined on two groups of subjecw, 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 threshold values of 0.7 log seconds (S 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 test-retest coefficient of

‘reliability for one group was 0.5. The stereopsis scores showed no apparent
trend with the interpupillary distances, but they showed 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 the absolute threshold and in terms of the distribution of individual sub-
jects’ threshold values clearly indicate the justification of a log second scale
to represent stereopsis data. In other words, the log second scale produces the
distribution characteristics of normal data and so permits the application of
conventional statistical correlation formula. A review of previously reported ste-
reopsis data supports the log second 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 techniques. 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, Polund

It 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 accumulated, 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 [ar as the operative technique, instruments and
equipment are 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 reasons 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 that 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 should 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 which, 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 transmitted to 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 stream of physiological
saline, so that the tissue is immediately detached from the instrument, 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 perfectioning. 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.

Thanks to Barraquer’s enzymatic zonulolysis, which so efficiently abolishes
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
resistance 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 time when we first introduced this principle into our clinical prac-
tice, zonulolysis proved to 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 wished 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 1 presented a special speculumm combined with an iris retractor, designed
to facilitate the performance of vryoextraction without assistance. Rubinstein 4

Fis. 1. The contact between the cryoextractor and the cataract
is interrnpted with a stream of saline directed onto the
tip of the instrument.

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

It is our belief that the inconveniences discussed 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
function of this auxiliary suture is to lift the corneal flap. After the section has
been made, both ends of the suture are grasped with a delicate clamp, the corneal
flap is lifted without undue bending, and the clamp is placed on a napkin or,
if preferred, held by an assistant, who will se= to it that it does not change its
positien. Meanwhile, the operator grasps a small area of the pupillary border
of the iris with a dezlicate, 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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Fig. 2 The corneal flap is lifted by means of the auxiliary suture.
Using a delicate, smooth forceps, the operator grasps
with one hand the iris near its pupillary margin and
lifts it upwards in the form of u.tent. The cryoextractor,
ready for use, is held in the other hand.

This is done with one hand only; with his other hand, the operator applies the
cryoextractor to lhe cataractous lens, as near its equator as possible (I'ig. 3).
As the cataract is delivered with rotating movements, the iris, stili held with

f/

Fig. 3. The end of the cryoextractor is applied to the caturact,
as near its e¢uator us possihle.
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the forceps, is gradually returned to its normal position (Fig. 4). Immediately
after the removal of ihe cataract and adjustment of the iris, the lifted corneal
flap is allowed to fall back into position (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 part that the
assictance takes in the operation becomes equal or even smaller than when one
of Lhe lraditional methods of cataract extraction is used.

So far, we have carried out more than 300 cryoextractions using this modilied
technique, and we feel that this series is an improvement on the 3.000 operations
performed earlier, by the original cryoextraction teclmique, with the assistance
of an excellently trained staff. In our opinion. the modification presented above
contributes to an even more delicate and smooth cataract estraction, so that
intra-operative complications, both capsular and others, become even less frequent
than with our standard method of cryoextraction.

Thus, the principle that neither the most efficient asistance nor the best equip-
ment can replace the delicate feeling of the operator’s hand has been found true
once more.

Fig. 4. As the cataraet is delivered with rolating movements,
the iris, still held with the forceps, is gradually returned
to its normal pesition.

347



TADEUSZ KRWAWIC2

¥Fig. 5. Inmediately after the removal of the cataract and adjust-
ment of the iris, the corneal flap is allowed to fall 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 them concerns the possibility to combine cryoextraction with
enzymatic zonulolysis applied in a selective way, i. e. in casts 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, the 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 LITTMANN, Ph. D,

Heidenheim - Germany

A description of the ZEISS Operation Microscope after Barraquer was given
in a previous 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 teleloupes. 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 the 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 8x to 10x are desired since these yield the advantages of
larger 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 first 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 O, (cf. Fig. 3) with the focal length f;, and the tube objective O, with
the focal length fo.

The object to which the microscope is adjusted thus lies on the lower focal
plane of O, (Fig. 3 bottom), and is imaged into the upper focal plane of O2
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Fig. 1. ZEISS Operation Microscope after Barraquer

by means of the tube objective O.. The magnification factor of this image is
fo/f;. If the intermediate image thus produced in the tube is observed through
an eyepiece Oy of the eyepiece magnification Vjz, then the total magnification
of the microscope is
fa
V =

. Vs (BN
fy

In this case the free working distance below the main objective O is almest
equal to its focal length f;. According to (1) the microscope magnification
could be reduced by increasing f: and thus the working distance. However, one
of the principal advantages of this operation microscope being the small working
distance, there is not sufficient freedom with regard to the selection of f;. For
this specific instrument f; — 150 mm.
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There is no free choice with regard to f, either. According (1) the tube
focal lengtk fs should be as small as possible, if a low magnification is to 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 is then too near to the operation microscope, or the direct free
view onto the operating field in the eye in unpermissibly impaired by the
microscope body. In fact only two types of binocular tube were designed for
the microscope concerned, a short tube of fa — 125 mm {on the right in Fig. 2),
and a log tube of fo — 160 mumn (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 that the short one.

Fig. 2. ZEISS Operation Microscopes

on the left: @peration Microscope with magnification charger in 5
steps and a working distance of about 200 mm

on the right: @peration Microscope after Barraquer withour nag-
nification changer and with a working distunce of about
150 mm
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Fig. 3. Operation Microscope after Barraquer
on the left: main objetive 150 mm
oo the right: with teleobjective

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 10x. Lower magnifications would reduce the field of
view,

It follows from these considerations that the values fi — 150 mm, f- — 160
mm, and V3 — 10x 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 f; — 125 mm of
Vi =m8:3x:

These are comparatively 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 O1 and Oq;
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2. The focal length f; is increased, thereby maintaining the free working
distance, i. e, O; is converted into a telesystem.

3. The focal length f2 is reduced, thereby maintaining the tube length, i. e.,
O- is converted into an inverted telesystem.

The first solution means practically an extended microscope body similar to
the original opération 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 lenses
would have to be made twice.

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

A teleobjective can be made yielding a focal length f; =— 200 mm, and can
be inserted into the microscope in place’ of the former main objective of f; — 150
mm. As shown in Fig. 3 the free working distance of this new teleobjective is as
large as that of the normal main objetive i — 150 mm. The new teleobjetive
is designated 150/200, which means that this objective, when exchanged against
the normal main objective of fi — 150 mm, yields a lower magnification, i. e.,
a magnification which corresponds to a focal length of 200 mm, without any
adjustment and re-focusing of the instrument being necessary. This is particular-
ly true for the lamps, especially the slit lamp, which require no adjustment of
direction and focusing.

According to (1), the magnification achieved with the teleobjective 150/200
is the result of the exchange of f; by the focal lenght i — 200 mm of the
teleobjective. With the long tube (f; — 160 mm} and an eyepiece Vy — 10x
the total magnification is

V = 8
and with the short tube (f; — 125 mm)
V = 6.3x.

This teleobjective can be subsequently mounted on any operation microscope
after Barraquer without any changes being necessary. It can also be 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 against a main
objective f; — 200 mm, without necessitating any re.adjustment of the micro-
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scope or the lamps. It then yields a magnification which corresponds to a focal
length of f1 — 300 mm. Both tubes then yield total magnifications of V = 5.3x
and V = 4.2x, if a 10x-eyepiece is used. These magnifications are in the im-
mediate vicinity of the usual teleloupe magnifications. However, with regard
to the latter objective it must be borne in mind that the arms, carrying the
illuminators on the eperation microscope are at present exactly focused and
adjusted to fy — 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 preparation and these can be exchanged against
the present ones en 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 tubes, and the
eyepieces between 10x and 20x it is now possible te vary the magnification of
the operation microscope concerned te a much wider extent than before. As can

be gathered from the following table, the total magnification ranges from 4.2x
to 21.4x.

MICROSCOPE MAGNIFICATIONS FOR DIFFERENT OBIECTIVES, TUBES,
AND EYEPIECES

} ' Va
Objective [ Tube
10x 12.5« 16x 20x
normal short 8.3 10.4 13.3 16.6
150 long 10.7 13.4 17.1 21.4
tele ] short 6.3 7.8 ' 10.0 12.6
156/200 * long 8.0 10.0 12.8 16.0
lele_. short 4.2 5.2 6.7 8.4
200/300 ** Iong 5.3 6.7 8.5 10.6
* The normal muin objective f; = 200 mm yields the same magnifications, but a1 a
working distance of about 200 mm.
** The normal main objective fi = 300 mm yiclds the same magnifications, but at a

working distance of about 300 mm.
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The diameter of the field of view can be computed from the microscope mag-
nification V according to the equation

200
¢ = ——— mm

Vv

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.

REFERENCES

1) José 1. Barraquer, M. D. Joaquin Barraquer, M. D. Hens. Littmaun, Ph. D.

Nuevo Microscopio para Cirugia @cular
Arch. Soc., Amer. Oftal. Optom. 5 (1966), 271.

2) José I. Barraquer, M. D. Joaquin Barraquer, M. D. Hans Littmann, Ph. B,

A new @perating Microscope for Oculer Surgery
Americun Journal of Ophth, 63 (1967), 90C.

355


http:result.of

Arch. Soc. Amer. Oftal. Optom. (1968) - 6 . 357

ECCENTRIC FIXATION CASES CURED BY PLEOPTICS

BY
ALY MORTADA M. S. M. D.

Cairo- Egypt.

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

Holt? comments that pleoptic treatment is generally unsatisfactory in pa-
tients:

(1) Under 8 years old.

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

(3) Who have vertical eccentric 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 the gains of pleoptic therapy, it is necessary to attain fu.
sion or alternation. The chances of attaining fusion are only 10%. Von Noor-
den and Lipsius* showed their experiences with pleoptics in 58 patients with
strabismus amblyopia showing that peripheral eccentric fixation has an extre-
mely unfavourable prognosis.

Von Noorden® studied occlusion therapy in amblyopia with eccentric fixa-
tion and concluded that:

357



ALY MORTADA

(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-
tion but may be useful in older children who fail to respond to occlusion
of the sound evye.

(3) Red-filter occlusion was successfully used in children who had failed
to improve after occiusion 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.
There was no history of trauma, as birth trauma or old history of corneal nebula
or macular haemorrhage 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 fixatiop using Cupper’s 6 negative after-image method utilising
the euthyscope. Treatment was applied 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 stabilize foveal fixation.

(4) When fixation was central and vision 6/12 and angle of squint less than
15° orthoptic training was- used to develop 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
eccentric fixation was classified as follows:

1. Concomitant convergent squint since childhood.

(a) Cases where fixation became central (table I)
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I Cases with eccentric fixation on horizontal meridian about one disc
diameter nasal to optic disc.

11 Cases with eccentric fixation on horizontal meridian in between
optic disc and macula.
(b) Cases where eccentric fixation did not change its position after ple-
optics.
I 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 ple-
optics (table V).

I Vertical eccentric fixation and nasal eccentric fixation.

IT Ocular nystagmus,

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

(1) 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 out.

(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

Cases where fixation became central after pleoptics.

I — Cases with eccentric fixation on horizontal meridian about ene disc diameter nasal to optic disc.
Age in Squint Corrected Time occlus’on of Corrected visuol

Cuse yrs & side & Refraction visual amblyopic eye and acuity in amblyopic Results of
N? sex degree acuity pleoptics to atiain eye after central orthoptics
R L R L central fixation. fixation (one case)

1 8 M. R. 25° +2 +2 1/60 6/6 4 months 6/60

2 8 F. R. 20° +2 +1 2/60 6/6 6 months 6/9 binocaular vision.
3 9 M. R. 30° —2 —2 1/60 6/12 7 months 6/60
4 9 M. L. 33° plane  +2cyl 6/9 1/60 4 mouths 6/36
ax 180
3 10 F. R. 15° +6 +2 2/60 6/6 6 months 6/60
6 10 F. L. 20° plane +1 6/6 2/60 8 moniths 6/24
H — Cases with eccentric fixation on horizontal meridian in between optic disc and macula.

4 6 M. R. 25° +2 +1 1/60 6/6 3 months 6/18

7M. R. 20° +4 +2 1/60 6/6 5 months 6/60

9 8 F. L. 30° plane +2 6/6 2/60 6 months 6/24

10 9 F, L. 15° +1 +2 676 1/60 4 months 6/36




198

TABLE 1I

Cases where eccentric fixation did not change its position efter pleoptics

I — Vertical eccentric fixation and temporal eccentric fixation.
Corrected
Age in Squint Refraction visual Site of eccentric fixation
Case yrs & side & acuity before and after pleoptics
No sex degree R L i
11 10 M. L. 40° plane plane 6/6 1/60 14 disc diameter above macula
12 I M, R. 35° +2 +1 2/60 6/9 ¥4 disc dizmeter above optic disc.
13 11 F. L. 45° plane +1 6/9 1/60 one disc diameter temporal to macula.
TABLE IIL
II — Ocular nystagmus (unilateral horizontal nystagmus).
14 8 M. R. 30° —2 —1 6/60 6/6 59 around macula
15 3 M R. 15¢ +1+1 +1+1 1/60 6/9 & ”
eyl 90 eyl 90
16 9 M. B 25° plane plane 6/6 2/60 i »
17 9 F. L. 20° +1 ] 6/6 2/60 2 %
18 10 F. L. 35° plane —3 6/9 1/60 = »
cyl 10
19 11 M. R. 30° +1 plane 4/60 6/12 between macula and optic disc
20 12 F. R. 20° +1 +1+1 3/60 6/9 Just nasal to optic disc.

eyl 20
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TABLE IV

Cases where fixation became central after pleoptics.

I — Cases of eccentric fixation on horizontal meridian about one disc diameter.

Temporal to forea

Corrected Time occlusion of Corrected visual
Age in Sauint Refraction visual amblyopic eye and acuity in amblyopic
Case yrs & sde & acuity pleoptics to attain eye after central
No sex degree R L L central fixation fixation
21 TM R. 30° —1 plane 5/60 6/6 5 months 6/36
22 9 M. [z MESO it —2 6/6 3/60 6 months 6/24
TABLE V
II — Cases where eccentric fixation did not change its position after pleoptics.
Corrected
Age in Squint Refraction visual Site of eccentric fixation
Case yrs & s'de & acuity before and after pleoptics
N9 sex degree R L
23 8 M. L. 20° plane +3 6/6 1/60 between optie dise and macula.
24 9 F, R. 30° -3 +1 1/60 6/12 One disc diameter nasal to optic disc.
25 10 F. R. 25° —5 plane 3/60 6/12 14 dise diameter above optic disc.
26 12 F. R. 15° +1 —3—1 1/60 6/9 14 disc diameter above macula.
cyl 90
27 14 M., R. 40° —4 —1 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 muscles motor factor as suggested by Von Noorden and Mackenson &,
This is favoured by:

a) In children under the age of 4, regular occlusio 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 close check on

the fixation lest by such methods he only reinforces pseudo-foveal fixation
(Costenbader Albert and Hiatt) *,

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

c) Mortada 1! found that in concomitant squint amblyopia with eccentric
fixation on the hLorizontal 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 declusion 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 horizontal meridian.
a) nasal to the macula in cases of convergent squint and

b) temporal to the macula in cases of divergent squint.

(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.

Buenos Aires, Argentina

INTRODUCCION

La observacion simulténea de estas dos peculiares y no frecuentes entidades
en una misma paciente, motiva esta contribucién a la casuistica, pues esta alte-
raciéon simultinea, hasta donde ha alcanzado nuestra biisqueda bibliogréafica, no
ha sido observada.

De la rareza de ambas entidades comprobadas en forma aislada, hablan elo-
cuentemente estas cifras. La A.EP.1. * cuenta con algo méds de 100 casos pu-
blicados y en cuanto a la degeneracién coloide de Doyne, es tan rara, que existe
sblo un examen anatomopatolégico, el de Treacher Collins, en 1913.

Aunque puede tratarse de una coincidencia y en esta oportunidad la dege-
neracién de Doyne no era familiar, hemos considerado de gran interés, la pre-
sentacién de este caso, creemos tnico.

No podemos menos de pensar que la presentacion aislada de cada una de
estas entidades, reviste mucho interés casuistico, multiplicado en este caso por
su observacién simultanea,

Con respecto a la denominaciéon de la entidad descrita 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 ligadas a la senilidad
y distrofias aquellas asociadas a la genética, indudablemente, de todas las de-
nominaciones que han sido empleadas para calificarla, algunas que aluden a

* Atrofia esencial progresiva del Iris,
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su forma y otras a su probable contenido anatomopatolégico, proponemos el
término de distrofia, pues la enfermedad de Doyne, ha sido observada en casi
todos los casos, entre los 2@ y 40 anos. Muchos de los casos descritos como
enfermedad de Doyne, sin duda no lo son y se los ha confundido especialmente
con la albescens, la coroiditis guttata de Tay y la degeneracion coloide comiin.

El mismo Doyne que la llamé primero coroiditis en panal de abejas (honey-
combs coroyditis) posteriormente la decribié con el nombre de “Coroiditis fa-
miliar” (1919) y en su trabajo habla de que el aspecto de las lesiones es el
de la Coroiditis guttata, lo cual ha introducido no poca confusién y justifica
quizas las publicaciones aln actuales, en que ambas entidades son descritas
erroneamente. Consideramos el menos afortunado de los términos, el que se la
llume coroiditis de Doyne.

De antafio y después de la comunicacién de Doyne, fue reconocida por fi-
guras sefieras de la oftalmologia. Treacher Collins (1919), la consideré entre
las Abiotrofias, con alteracién primaria del epitelio pigmentario y Leber en su
monumental volumen de retina del Graefe-Saemisch Hanbuch (1916), la con-
sider6 una degeneracién “tapeto-retinal”.

Describiremos en forma separada las alteraciones que presentaba nuestra
paciente con la historia clinica comin a ambas,

ATROFIA ESENCIAL PROGRESIVA DE IRIS

(A. E. P. L)
GENERALIDADES - DESCRIPCION - DIAGNOSTICO DIFERENCIAL.

Esta enfermedad del tejido iridiano —rara y curiosa- ha sido claramente
definida en el Gltimo decenio como entidad nosolégica.

Su primera descripcion pertenece a Harms que lo hizo en el K.M.I. Aug.
en 1903. En la actualidad hay mds de 108 trabajos sobre el tema. Desde que
el hallazgo clinico mas llamativo es la atrofia iridiana en sectores, también ha
sido nominada como policoria, discoria, corectopia, diplocoria, etc., en viejos
trabajos; la nomenclatura moderna la reconoce como Atrofia Esencial Progre-
siva del Iris (A.E.P.].) aunque algunos autores la mencionan como irideremia.

Duke-Elder ubica esta enfermedad entre las atrofias primarias y distrofias
(junto a las iridosquisis, atrofia gyrata de la coroides, esclerosis coroidea pri-
mitiva, la distrofia seudo-inflamatoria de Sorshy y las estrias angioides). Inte-
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resante es Ja informacion que recoge de Huerrkamp (1952) “cuando la atrofia
ocurre en hombres por sobre los 50 afios, tiende a ser simétrica.

La pupila no se vuelve ectopica y la condicién estd usualmente asociada con
miopia y marcadas alteraciones degenerativas coriorretinianas, pero no hay
glaucoma. Por lo tanto es posible que los tres tipos de atrofia puedan existir”.
Desde los trabajos de Frank-Kamenetzki, en 1925 y diversos otros autores, se
han registrado “pedigrees”, mostrando el modo recesivo de transmision ligado
al cronosoma X.

En la literatura contemporanea, se encuentra la A.E.P.I., en asociaciéon con:
alteraciones endécrinas (Larmande y Arroyo, 1957, distrofia mioténica (Lé&h-
lein, 1951 y Tribin-Piedrahita & Barbosa, 1963), con alteraciones propias del
Status Disraficus (Pagliarini, 1953}, hipoganadismo (Gazala, 1960) con formas
abortivas de displasia ectodermal (Gajler y Bertold, 1960).

“Enfermedad de etiologia desconocida, unilateral, a evolucion lentamente pro-
gresiva, de escasa frecuencia, que ocurre generalmente en la mujer, y que apa-
rece en la juventud.

Caracterizada por: adelgazamiento 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 contraria a la atrofia, ectropion de la capa pig-
mentaria y pérdida de la vision por glaucoma secundario”.

La teoria vascular de la A.E.P.I. --—que fuera sugerida por Lane en 1917 y
Zentmayer en 1918— se ha visto muy bien apoyada por los trabajos de Par-
ker Heath (1953). Pero —en el sentir de Duke-Elder- no universalmente con-
firmada.

Se cree que es una abiotrofia que afecta el iris, el trabéculo y el endotelio
corneal. Plas (1950), Hiss (1954) y Heath (1954), llegaron a la conclusién
mediantc cortes histologicos que la atrofia del iris es el resultado de un infarto
isquémico por oclusion de los vasos del iris que lleva a la necrosis y de alli a
los agujeros. Larmande atribuye la enfermedad a una disfuncion simpética de ori-
gen endocrino. Heath y también Pau, describieron una membrana cuticular —en
algunos casos que cubria la cérnea, el trabéculo y la superficie de las sinequias.
Heath hall6 ademis tejido embrionario persistente; las sinequias no se forma-
ron frente al iris normal, y en variable periodo estas se extendieron en ambas
direcciones- como un “cierre-relampago” y lhabitualmente la tension comenzé
a elevarse cuando mds o menos una mitad del dngulo estaba acluido.

P. Francois, Corbel y Bizard opinan que la evolucién sigue estrictamente 3
periodos: 1} seudoColobomatoso, 2) seudo-policorico y 3) glaucomatoso.
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El 20 de junio de 1965 en la “Société D’Ophtalmologie de L'Est” (Francia).
se presenté a la consideracion, un trabajo de casuistica de Saudaux, Watrin y
Fontenaille “a propos de I'atrophie essentielle de I'iris”, en la que Francesche.
tti opin6é que:

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

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

c) que es extremadamente importante la gonioscopia.

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

Saudaux hizo una cicloanemizaciéon en los rectos horizontales en un joven
con resultado transitorio,

El tratamiento se reduce a controlar el Glaucema que es muy recalcitrante, L.
y R. Daily, sugieren una iridectomia profilactica, antes que aparezca la tension,

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

HISTORIA CLINICA

E. de T. mujer de 48 afios.
Antecedentes hereditarios: padre fallecido, madre vive sana, tres hijos sanos.

Antecedentes personales: menarca a los 12 afios. Dice haber sufrido una con-
juntivitis cuando nina, por lo que le quedé “una nube” (leucoma), en O. D.
Menopausia comienza a los 33 anos. Hace 6 afios sindrome tetanico secundario
a infeccion de un derivado de las pirizolonas. Cefaleas intensas periédicas.
Resta importancia a su “enfermedad reumdtica en columna cervical”, que su-
fre “hace mucho”. Fue tratada por glaucoma desde hace 8 aiios.

Estado general actual: discreta obesidad. Tensién arterial normal. Sistema
vascular: varices en ambas piernas. Sin otras particularidades dignas de men-
sion.
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Examenes complementarios: articulacidn secro-iliaca: discreta reaccion osteo-
esclerosa de vecindad. Térax: velamiento base izq.

Columna cervical: espondilolisis 5, 6 y7 ma C.
Silla turca: normal.
Senos paranasales: imagen diéfana.

Laboratorio: orina normal, quimica sanguinea normal Khant St. y Pr.: ne-
gativa. Eritrosedimentacién 1° hora 30 y 2da. hora 60.

Estado ocular actuel: Ag. visuval: 0. D, — 0. 0.1.: 9/10, con correccién; vision
cromética normal: H.R.R.

Motitidad extrinseca: conservada.

Motilidad intrinseca: no hay respuestas en 0.D.

Medios transparentes: alterados O.D.

Anestesia corneal: (queratopatia bullosa por hipertensién).

Biomicroscopia: ver slides (fig. N° 1 en O.l., es normal.

Fig. 1. Biomicroscopia
Normal.

Gonioscopia: goniosinequias de VII a IX y de X a XII hs. Angulo bloqueado.

Fondo de Ojo: 0.D. solo se aprecia con dificultad atrofia de papila. O.1.:
(fig. N2 2.3).
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Periferia: @.D. no se puede ver. O.I. “blanco a la presién”.
Prueba del deslumbramiento de Bailliart — 177,

Campo visual: normal en O.1.

Electrorretinograma: (Dra. Damel) O.D. extinguido. O.l. normal.

Fig. 2. Papila Atrdfica,

Fig. 3. Foride Ocular
Normai.
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BIAGNOSTICO DIFERENCIAL

En la querato-uveitis herpética, suelen aparecer zonas de atrofia del iris des-
pués de recidivas en las que domina la hipertension y el hipema y precipitados
en la Descement, en la hemicornea inferior.

Las atrofias de iris de los glaucomas agudos incluye una ligera dilatacién e
irregularidad de la pupila, con adelgazamiento y necrosis del esfinter muscular.
Hay un desplazamiento tangencial de las fibras radiales del estroma. Ocasional-
mente la pupila queda fija y dilatada. Cuando el ataque hipertensivo se pro-
longa el area atréfica puede extenderse a mas de la mitad del iris. Pueden for-
marse goniosinequias bloqueando el dngulo de filtracién. Una dispersion pig-
mentaria puede llevar a la melano-hipostasis de Vogt en el trabéculo. Si la
tension es controlada, las alteraciones permanecen estacionarias, la catarata glau-

comatosa de Vogt por alteraciones capsulo-epitaliales Ienticulares, puede ayudar
al D.D.

La atrofia y despigmentacién del iris, de origen neuropatico, aparecen des-
pués de lesiones del ganglio ciliar, en la neuro-sifilis, especialmente cuando se
asocia a tabes. Se crez que la neurona lesionada, es la periférica.

Hay paresia pupilar.

En el xerodermapigmentoso, se encuentran areas de artofia en el iris, cuando
se encuentran areas de pigmentacion alternando con zonas de atrofia en la piel.

El resultado final de las inflamaciones endoculares muestra en iris, adelgaza-
do, decolorado, en donde los vasos normales son reemplazados por blancos cor-
dones fibrosos. La sinequia es la regla.

En las atrofias seniles, el pigmento se encuentra pricticamente normal o al
menos, es muy resistente.

El ectropion de la capa pigmentaria es debido (Lawford, 1886), a la atro-
fia del estroma y en parte a la contraccién por exudados organizados (Fuchs
1883-1920) sobre la superficie del iris.

Histologicamente, en las artofias postinflamatorias, el proceso afecta todas las
capas con alto grado de esclerosis de los vasos sanguineos, y las fibras muscu-
lares son reemplazadas por tejido conectivo hialinizado.

Las atrofias traumdticas ocurren después de una trauma por concusién y es
causada generalmente por una isquemia pasajera, seguida por una vasodilata-
cion prolongada, asociada con alteraciones endoteliales. El trauma suele com-

371



H, NANO, H. PRREZ, D. R. ALBORNOZ

prometer todo el segmento anterior, incluyendo cuerpo ciliar, cristalino, que
puede subluxarse.

La atrofia isquémica, ocurre cuando se altera la irrigacién sanguinea, por
ejemplo, cuando se cortan las arterias ciliares posteriores. Ha sido observado tras
una operacion de Hummelsheim-O’Connor,

DISTROFIA DE DOYNE

En cuanto a la enfermedad descrita por Doyne, Duke-Elder, la define mas
con el titWlo de “Degeneracion Familiar Coloide” (o honey-combs choroidytis
de Doyne): “esta enfermedad se manifiesta como una degeneracion primaria
del tipo tapeto-retinal, estd caracterizada por la aparicion de cantidades masivas
de depdsitos coloides en una formacion en forma de anillo, en el drea peri-
macular y eventualmente en una degeneracion completa de region central”.

La descripcién original de R. W. Doyne, data de 1899 y la transcripcion
textual de parte de su trabajo que lo intercalamos en su totalidad por su valor
historico y conceptual es la siguiente:

Peculiar condition of choroiditis occurring in several members of the some
family. By R. W. Doyne.

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

I some parts til spots are poked out with pigment; in other parts are gross
masses of pigment”.

(Cald Specimen. March Sth, 1899).

Posteriormente en 1910, al comentar la lectura del trabajo de Mould titu-
lado “Familial Choroiditis”, Doyne la considera similares a la condicion des-
cripta por él en 1899 y acota que él primero la llam6 “coroiditis en panal”, pero
que posteriormente la describié como “coroiditis familiar”. En algunos casos
la condicion era perimacular, pero en otros peripapilar y/o diseminadas. Co-
mienzo alrededor de los 20 afios de edad.

El mismo afio, meses mas tarde, Doyne publica sus “Further Notes on Fami-
lial Choroiditis™.
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La describe y luego a manera de resumen agrega: “La condicién puede ser
sumarizada asi: comienzo al principio de la edad adulta, algunas veces mas
tarde. Puede afectar el drea macular, el drea papilar o el area papilo-macular.

Consiste en manchas circulares de exudacion; éstas aumentan durante la edad
pre-adulta y pueden producir alguna irritacion o trastornos pigmentarios, y el
pigmento no existir u observarse en buena cantidad. Durante esta etapa, la vi-
sion aunque afectada, no es groseramente interferida. En el viejo, la condicién
evoluciona hacia la atrofia, con el correspondiente grado de vision disminui-

da”. (sic.).

Tal es la raiz en el pasado de la enfermedad descrita por R. W. Doyne y
que presenta nuestra paciente en forma no familiar.

Debemos hacer notar, que Hutchinson y Tay, describieron en 1876 un cua-
dro muy parecido, cuyas caracteristicas mencionaremos en el diagnéstico di-
ferencial y que es menester tenerla presente pues autores modernos las confun-
den lamentablemente y en algunos trabajos, retinografias tipicas de Doyne, lle-
van como titulo coroiditis de Tay y visceversa. Se las conoce y menciona mis
comin e injustificadamente con el nombre solo de Tay, son tipicos casos de
Doyne.

En realidad, esta es la primera referencia de una degeneracion coloide fa-
miliar de la retina y el que la descubrié fue Hutchinson, quien observé tres de
los casos descritos el afio anterior por Warren Tay, por costumbre se la
conoce por “coroiditis de Hutchinson.Tay y quizd por abreviar, se ha finalizado
mencionandola en casi todos los tratados, como de Tay solamente.

Con respecto a su anatomia patologica, el tnico caso en que ha sido exami-
nado un ojo con esta afeccion, es el de Treacher Collins, en 1913.

El demostréo que histologicaments se traia de una degeneracion hialina, ubi-
cada entre el epitelio pigmentario y la membrana de Bruch.

La coroides, también estaba espesada con depdsitos hialinos, verdaderos no-
dulos situados entre la retina y la ldmina vitrea. Por lo tanto, a la luz de ésta
anica comprobacién anatomo patoldgica, y por el aspecto oftalmoscopico, de-
bemos considerar, la entidad descrita por Doyne como una forma especial de
degeneracion coloide y no llamarla jamas coroiditis, como lo siguen repitiendo
algunos autores. Stargardt (1909, 1913 y 1925), al describir la enfermedad
de su nombre, considera (1913 y 1917), como muy similares, las siguientes
afecciones: 1?) Coroiditis de Tay o Guttata; 2°) la degeneracién paramacular
o un panal de abeja o sea la E. de Doyne; 3?) la enfermedad macular congé-
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nita de Best; 49) la degeneracién macular progresiva con o sin trastornos pei-
quicos o sea la tipica Stargardt.

Oftalmoscopicamente, Jas dos primeras son parecidas. Entre las cuatro, disen-
timos, la similitud puede ser sélo patogénica. (fig. 4).

La E. de Doyne, no se debe incluir entre las degeneraciones maculares here-
ditarias o no. De 1910, data la descripcién de Butler de una familia con esta
afeccion. Leber en 1916, en su grandioso volumen sobre retina en el Graefe
Saemisch Handbuch, creé el término de “degeneracion tapeto retiniana”, en
Ia que comprendia las R. pigmentarias tipicas y atipicas y bajo el nombre de
“degeneraciones tapeto retinianas de la region de la macula y papila”, mencio-

Fig 4:
Coroiditis en Panal de
Abejas de Doyme.

na entre otras las enfermedades de Doyne. El consideraba estas entidades co-
mo producidas por una debilidad hereditaria d= las capas externas de la retina

en que la degeneracién era desencadenada por la accién de la luz. De alli el
conocido término de degensraciones tapeto 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 pero no absolutamente ne-
gada.

Behr, en 1970 elimina del cuadro de las degeneraciones maculares heredita-
rias la gutfata de Hutchinson-Tay y la E. de Doyne, y considera dentro de
aquellas, solo 3 tipos: La Tay Sachs, La Stargardt y la degeneracion macular
senil.
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Sorsby, en 1934, en su conocido y tan trascendente trabajo sobre las Abiotro.
fias de retina, la considera dentro de las mismas (abiotrofia, término creado

por Gowers, en 1902, para interpretar desérdenes que no podian ser imputa-
dos a la infecciéon. Actualmente, se kabla de abiotrofia cuando se considera
que los tejidos padecen de una resistencia disminuida adquirida o heredada,
lo cual produce la incapacidad o muerte prematura de las células, limitando
progresivamente o anulando su funcién. Sorsby. lo aplicé a la patologia ocular,
en el articulo aludido).

Consideraba la enfermedad de Doyne como wna abiotrofia del epitelio pig-
mentario, de abril de 1936, data el conocido trabajo de Lloyd sobre las dege-
neraciones hereditarias maxilares. Considera esta afeccion como una forma
atenuada de estas entidades, haciendo notar que los pacientes gozan de buena
visién en su juventud, pero ésta disminuye a medida que la edad avanza.

Dimmer la describe como perturbacién retiniana no inflamatoria, junto a la
Punctata Albescens.

J. Malbran y E. Adrogué, presentan en 1936, el iinico caso publicado en nues-
tro pais. Posteriormenle, fue publicado en la A. de Oftalmologia de Buenos
Aires (1936). Censideran esta afeccion como familiar (aunque el caso pre-
sentado por ellos y los observados por nosotros, no lo eran), respetando sin duda
las observaciones en la literatura mundial, de predileccién femenina, y que
“se caracteriza por la presencia de pequeiias manchas blancas en la region pa-
pilo macular, manchas profundas situadas detris de los vasos, que se acompa-
fan a veces de pigmento y que por lo comin no producen en un principio al-
teracion visual. Se conoeen pocos casos sin extension familiar, pero esto no
invalida la caracteristica anotada por razones obvias”.

La paciente por ellos observada, de 20 afios, de quien examinaron varios fa.
miliares con resultado negativo, con visién normal, innumerables puntos blan-
cos para maculares situados detras de los vasos y mas abundantes en la region
externa de ambas maculas. Papilas normales, no habia pigmento en zona ma-
cular.

Tree en 1937, observd esta entidad en varios miembros de una familia.

Buke.Elder, en su Text-Book of Ophthalmology (1941), describe esta enti-
dad como *“Degeneracion Familiar Coloide” o “Coroiditis en panal de Abejas
de Doyne”.

Su aspecto clinico lo describe asi: manchas amarillas entre el disco y la
macula las que tienden a extenderse hacia el sector temporal abrazando la
macula.
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Como una regla, los depésitos son de tamafo uniformes y redondeados, tor-
nandose gradualmente por una sombra en anillo que sugiere el aspecto de un
mosaico o panal de abejas.

Posteriormente, en la zona central pueden aparecer hemorragias o zonas de
atrofia que disminuyen notablemente la vision”.

De 1950 y 1957, datan los casos descritos por J. Pajtas.

Alper y Alfano, (1953), relatan 7 casos en los miembros de una familia ju-
dia. Por sus dibujos y retinografias consideré6 que sélo ios casos 1, 6 y 7, eran
tipicos Doyne. Como sucede frecuentemente en estos pedigrees. algunos pre-
sentan un cuadro tipico en el momento en que son examinados y otros presen-
tan variaciones, cuya observacion aislada jamas los incluiria en una enferme-
dad de Doyne. Algunas se parecian a la coroiditis en “gotitas™, de Hutchinson-
Tay, otras a la degeneracion coloide difusa, otras a la Albescens y otras de
dificil inclusién nosolégica.

En 1966, Alson Braley, aborda 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 depésitos gran-
des. circulares, similares a depdsitos de material coloideo, en el area macular
asociadas eventualmente con pérdida de la vision central™.

Segin nuestras observaciones, los elementos que constituyen en su conjunto
la enfermedad descrita por Doyne, lo hemos observado en los 3 casos que
hemos tenido la fortuna de reunir como pequefios discos u évalos, cuyo dia-
metro oscila entre % y 3 el de papila, unidos a veces por sus bordes o fusio-
nades en dos o mas elementos por un borde o mas intimamente, produciendo
imagenes como de do3 circulos superpuestos, o tangentes. El borde de estos
elementos, es mas denso u oscuro que el centro, impresiona como una especie
de feston y e delimita nitidamente de la retina vecina. El centro es algo mas
claro. Observados a la biomocroscopia se aprecia con bastante exactitud esta
caracteristica de que sus bordes son mas oscuros, mas densos o gruesos, en con-
junto dirfamos recuerda algo a un platillo de bordes finos.

Esto ro ha sido mencionado por otros autores, pero lo hemos observado en
algunos dibujos y retinografias de casos publicados. Su color es blanco debil-
mente amarillento, blanco gris o amarillento.

Se agrupan especialmente alrededor de la macula. Los autores que han ob-
servado sus primeras etapas, han comprobado que aparecen primero sobre re.
tina parapapilar, en su sector temporal. De alli, se extienden a retina temporal,
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“abrazando” a la macula sin comprometer su 4rea o muy tangencialss y se
ubican en retina temporal.

Los elementos més alejados de macula estdn mas dispersos sobre retina tem-
poral, Pocos elementos en retina superior o inferior y ausentes en retina perife-
rica, observada con maniobra de Trantas.

En retina perimacular, pueden formar y lo hacen con el correr del tiempo,
por su aparente unién por aposicién, (y no superposicién), un verdadero ani-
llo o placa, constituida por un mosaico de estos elementos, individualmente con
bordes mas oscuros {no por pigmentacion sino aparente condensacién), formna
en definitiva el aspecto en panal de abejas cen el cual compar6 acertadamente
Doyne, esta peculiar condicion.

Puede exislir pigmento en el borde del elemento “unidad”, o disperso entre
los mismos, lo han observado casi todos los autores. En los periodos finales se
han observado hemorragias y zonas de atrofia en la region macular y peri-
macular, con compromiso de la vision central en grados variables, El curso es
lento e indolente y modificaciones solo comprobables a través de los aiios. Sub-
jetivamente, el tnico trastorno es la metamorfopsia, primero, y luego la vision
disminuida y muchos casos han sido observados en examenes de rutina y pes-
quisados en los familiares.

Por supuesto que el aspecto del cuadro y las variaciones que existen en su
descripicion, méds de forma que de fondo, dependen del momento en que ha
sido observado et caso. Pero el elemento ‘“‘unidad”, es fundamentalmente, como
lo hemos descrito.

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

La condicion es como regla bilateral, con buena agudeza central y periféri-
ca durante largos periodos. Comienza alrededor de los veinte afios y muy nu.
merosas observaciones se ubican entre los 20 y 40 afios. La visién cromética
era normal en nuestros casos (H.R.R.). Para otras caracteristicas me remito
a su historia clinica.

No podemos dejar de pensar en lo que concierne a esta peculiaridad, ya com-
probada de antaiio, el respeto macular, que puede deberse, como en otros mu-
chos procesos que han podido ser estudiados anatomopatolégicamente mejor,
que esto se puede deber a que las comprometidas, son las capas mas internas
de la retina, ausentes gradualmente en la zona macular. La Fig. N 1 (De
“Mécula en Fondo de @®jo” - de H. Nano. 1 v. 1966) muestra el dibujo del
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29 caso observado y los Nos. 2, 3 etc., dcl caso que ha motivado esta comuni-
cacion. Se pueden apreciar claramente las caracteristicas comentadas.

DIAGNOSTICO DIFERENCIAL

Como surge claramente de lo expuesto, esta entidad constituye tanto en el
aspecto oftalmoscopico de sus componentes aislados, como en su conjunto, bi.
lateralidad, época de aparicion, sexo femenino muy predominante, evolucion,
etc., una afeccion lo suficientemente caracteristica y con una individualidad
que es dificil confundir. Pero como su rareza, es dificil en observacion y es
confundida adn en trabajos modernos se impone una discusién en su diagnds-
tico diferencial. Diversas entidades pueden presentar un cuadro que para el
que no recuerde la descripcion que hemos adelantado, puede despertar dudas.
Entre ellas cabe mencionar, la coroiditis de Hutchinson-Tay, la Puntacta Albes-
cens de Mooren, la degeneracion coloide comiin, y con menor dificultad, la en-
fermedad de Stargartd y otras entidades que solo mencionaremos por constituir
entidades que suponen una remota duda diagnéstica.

Coroiditis de Tay:

Hutchinson y Tay, deccribieron en 1875, pacientes con un sindrome pareci-
do y mas frecuente, que se caracterizaba por la aparicion de pequefias manchas
en la region macular y perimacular. A esta entidad la denominaron coroiditis
en “gotitas” (Guttata), calificativo que ha perdurado a través del tiempo y que
se conserva casi cien afios después. Se la conoce con el nombre de coroiditis de
Tay. Como ya lo comentaremos, fue J. Hutchinson quien primero la descubrié
con el titulo de “Symmetrical Central Choroido-Retinal Disease in Senile Per-
sons”, pero como los casos €l los refiri6 a observaciones de Warren-Tay en {a-
miliares, se la conoce con el nombre de coroiditis central, guttata de Tay o
mas simplemente coroiditis de Tay. Por ello Juler en 1893, llamé a todo este
tipo de excrecencias sobre el fundus “coroiditis guttata”. Como la descripcion
original de Hutchinson abarcé un grupo disperso de afecciones como la retino-
patia renal, la degeneracion coloide y alteraciones retinales postraumaticas, du-
rante muchas décadas existio alguna confusion sobre esta entidad.

Pero actualmente como “coroiditis de Tay” (es cuestionable la denominacién
de coroiditis}, se considera una entidad constituida por pequefios puntos ¢ man-
chitas blanquecinas en la region macular y/o perimacular, de aparicion senil
o presenil, entidad relativamente frecuente, sin electividad sexual. Pero sobre
todo el diagnéstico diferencial se basa en los siguientes elementos: 1°9) el ele-
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mento unidad es distinto al de Doyne, en tamafio, borde y color: 29) su época
de aparicion, senil o presenil y 3%) las demads caracteristicas anotadas. Por
supuesto, diferencias entre una coroiditis de Tay y las degeneraciones macula-
res seniles o preseniles hereditarias o né, puede ser muy sutil, pero estas ulti-
mas plantean ain més remotamente una confusion con la distrofia de Doyne.
En la degeneracién senil se encuentran punlos pigmentados, zonas decoloradas
y sobre todo los puntos o manchas blanquecinas, son mucho menos numerosas
y/o distintos, que en la E. de Tay o la de Doyne. Pero hay que mencionarlas
y discutirlas, porque de una separa insensiblemente a las otras, especialmente
en formas no muy tipicas y si €8 muy exclusivo pocas veces hariamos diagnos-
tico. Los casos tipicos de todas estas entidades, felizmente las mas frecuentes
no plantean dudas diagnésticas. Un buen ejemplo de coroiditis de Tay lo mues-
tra la retinografia que publicamos transcrita del trabajo de A. Braley. El pa-
recido puede ser tanto entre ambas entidades que éste autor ha llegado a cali-
ficar a Doyne de “Coroiditis Gigante de Tay”.

Por fin el diagnéstico entre la enfermedad de Doyne y la degeneracién ma-
cular polimorfa de Braley, no ofrece dificultad. Aunque esta comienza en la
edad juvenil y esta formada “por exudados tipo algodonoso, ubicados detras
de la macula”, su ubicacién preponderantemente macular elimina toda duda
diagnéstica, pese a su caracteristico poliformismo.

Degeneracion Coloide.

Que la enfermedad de Doyne puede confundirse con la degeneracién coloide,
no nos debe extrafiar. El aspecto es de coloide y el examen anatomopatolégico
nos habla de degeneracion coloide.

Si alguna duda existiera sobre la posibilidad de esta confusién, baste recor-
dar que Duke-Elder, en el capitulo que trata cuerpos coloides o drusen, los di-
vide en tres clases: 19) como fenémeno senil; 22) como fendomeno degenera-
tivo y 3?) “como una degeneracion primaria en cuyo caso constituye una en-
tidad clinica ocurriendo en personas jévenes (La Coroiditis en Panal de Abeja
de Doyne”). sic.

Especialmente la confusién, se puede plantear cen tipos degenerativos de la de-
generacion coloide masiva y la degeneracion coloide central difusa.

Con la degeneracién coloide, cuando los elementos son de regular tamaiio,
superior en diametro al de los de tipo senil o albescens, el diagnéstico no ofrece
dificultad porque los elementos coloides de este tipo tienen bordes difusos, no
netos como en el Doyne, estain como semisepultados en retina y su borde se
esfuma gradualmente en la retina vecina. En el Doyne, la delimitacién es per-

379



08¢

ENFERMEDAD DE DOYNE. DIAGNOSTICO DIFERENCIAL

Alterucion fondo de oio

lar, Vases estrechos. Pupilo palida.

Enfermedad de: Edad de Elemento unided en retina. Familiar Sintomas subjetivos Evolucion
aparicion Su ubicacién y objetivos
De didmetro de 1/5 a 1/6
Doyne Entre Papila, forma: Redonda u oval, bordes mis Si Vision disminuids Lenta
20 y 40 densos, perimaculares. A veces unidos por bilateral o0 no
sus bordes, no superpuestos,
Coroiditis Entre Pequenos elementos discoides, superpuestos Visién muy
de Tay 40 y 60 o no ubicados macular y perimacular, mny No disminuida Lenta
zbundantes. - Bilateral,
Degeneracién Pequciios exudados y/o elementos coloidcs. Familiar Visién disminuida
senil primaria 40 a 60 Otros clementos patolégicos. Uni o bilateral. o no en grados variables Lenta
y secundaria
Degeneracion Exudados tipo algodonoso ubicados detrds
polimorfa de 30 a 60 de la micula. Polimorfismo. Puede ser una Familiar Visién d‘sminuida Lenta
Braley variacién de la viteliforme.
Pequeiios clementos translicidos. de didme- )
Todas tro variable, dispersos o acumulados en zona Familiar Lenta
Degeneracién las macular y perimacular o polo posterior o senil Como regla visidn o
coloide edades algiin sector de retina. Como regla bilateral, abiotréfica normal pousees
borde de el elemento unidad como regla no
nitido.
Pequenos clemenios puntiformes blancos
Punctatsl Congénita diseminados por toda la retina, muy nume- Familiar Visiéon disminufda Evolutiva o
Albescens rosos. Con o sin ceguera nocturna. Alt. Ceguera nocturna estacionaria
camp. evolutivo o no.
15 - 20 Pequeiios puntos negros, cxudados y cuer- Visién disminuida Lenta,
Stargardt anos pos coloides en zona macular y perimacu.- Familiar Discromia inexorable
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fecta. Con el tipo senil de menor tamafio, la diferencia es muy notable y no
pueden ser confundido. Con la degeneracion Puntacta Albescens, en su dos ti-
pos (estacionario y progresivo), podemos decir lo mismo, ademés en la albes-
cens, los pequeftos puntos blancos ¢stan diseminados por toda la retina.

Aunque Stargardt consideraba vecinos la enfcrmedad de Doyne y la entidad que
lleva su nombre, el aspecto oftalmoscépico es tan distinto que apenas lo mencio-
naremos. Con esto finalizamos el planteo diferencial de ésta entidad. No es
dificil reconocerla a través de nuestra descripeién. El diagnéstico es sencillo.

CONCLUSIONES

Se presentan dos entidades en una paciente, una de ellas unilateral, lo es
como regla (A.E.P.].) y la otra, bilateral como regla, la enfermedad de Doyne.
Es de hacer notar, que Huerkamp, en algunos casos de A.E.P.I., comprobé le-
siones de fondo de ojo, que calificé de coroiditis. Es de hacer notar el predo-
minio en el sexo femenino de ambas entidades, Por otra parte. el nexo comin
en ambas es que se pueden deber a un proceso de abiotrofia.
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TRAITEMENT DES KERATITES ULCEREUSES PAR LA
LUMIERE A L’AIDE D’UN PHOTOCOAGULATEUR

PAR

P. PAYRAU, M. D. - H. CHABAT-RIVIERE, M. D.

Paris - Francia

Nous avons utilisé le pbotocoagulateur de Raverdino-Prévost comme générateur
de lumiére sans chaleur et constaté qu’il pouvait étre utilisé efficacement et sans
danger sur les ulcérations cornéennes trainantes, en particulier herpétiques.

SEIDENARI a mesuré la température d’un globe énucléé ayant recu la lumiére
du soleil concentrée para une loupe. Celle.ci est a 40°. La marque est en tous

points semblable a celle d’une photocoagulation ol la température atteint 60®
et 80°.

SANTAMARIA et Coll. (1964) ont étudié le métabolisme de la rétine apres

irradiation par une sourcz lumineuse (sans chaleur).

RAVERDINO a prouvé que le photocoagulateur pouvait agir d’abord en tant
que générateur de lumiére. Expérimentant sur la rétine et la cornée de lapin
avec et sans filtre, il a trouvé les mémes lésions histologiques dans les deux
cas, alors qu’avec le filtre la température est sensiblement la température du
corps {40°). A cette température on ne peut pas parler de photocoagulation.

1l parait donc évident que le photocoagulateur peut étre une source de lumiére
sans chaleur. 11 est constitué par une lampe au xzénon qui fournit une lumiére
comparable a celle du soleil aprés la traversée de ’atmosphére: longueur d’onde
de 350 mg a 1000 my (la lumiére solaire filtrée par I’atmosphére s’étale de
300 mp a 1000 mp}.

Ce qui revient a dire (Table I) que le faisceau lumineux issu du photo-
coagulateur contient une partie du rayonnement ultra.violet A (compris entre
350 et 390-400 mu) et toute la partie visible de la lumiére {de 400 a 800

mu}. Nous éliminons d’emblée les radiations infra.rouges issues du photo-
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coagulateur de 800 m a 1000 mu para un filtre trés efficace dont nous avons
pu vérifier P’efficacité en mesurant les températures a 'aide d’un couple thermo-
électrique (température du faiscean lumineux avec filtre & infrarouge: 20-25°.

Sans filtre: 42°).

La température au niveau de I'oeil mesurée par différents auteurs est un peu
supérieure a celle-ci mais toujours inférieure a 40°.

Rappelons quelques notions connues.

La différence entre rayonnements visible, ultraviolet et infrarouge est assez
arbitraire: elle repose sur un critére subjetif de perception. Si I'oeil est adapté
4 la lumiére du jour ocu obtient comme limite du spectre visible 410 mu a
720 mge. Si l'oeil est adapté a I'obscurité, on trouverait pour ces limites les
valeurs approchées 385 mu i 645 mu. On peut donc adopter comme limites
de la lumiere visible 400 & 700-800 mg (ou pour certains 400 a 720.780
mu: Y. LEGRAND, 1958).

Pour des raisons physiologiques, il est commode de diviser les ultraviolets
en trois parties (Table I):

19 Les ultraviolets A (qui nous interessent tout particuliérement puisque
c’est en partie eux que nous utilisons). Ils s’étendent de 400 a 315 mu. Ils
sont absorbées par ces tissus ou qu’elles les traversent.

22 Les ultraviolets B de 315 a 280 mu. Ils sont présents avec une faible
intensité dans le rayonnement solaire tel que le filtre l’atmosphére, et pré-
dominent dans celui des différentes sources telles que les lampes a vapeur de
mercure, responsables des kératites et cataractes (Duke Elder, 1928).

39 Les ultraviolets C de 280 a quelques dixiémes de millimicrons rejoignent
les rayons X produits par la décharge électrique dans la vapeur de mercure a
basse pression. Ils sont bactéricides (lampes de Hundell a ultraviolet émettant
un rayonnement monochromatique 250 mg).

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

Les radiations réfléchies ou transmises sont inoffensives, celles qui sont ab-
sorbées peuvent avoir des effets variés: thérapeutiques (infrarouge rouges},
physiques et physicochimiques. Mais les rayons lumineux se réfractent dans
I'oeil de facon différente selon leur longueur d’onde, c’est.a.dire selon leur
couleur de telle sorte que les rayons violets ou bleus, plus réfrangibles, convergent
en un point plus rapproché du cristallin que celui ou convergent les radiations
rouges. De plus il faut distinguer une action directe qui ne peut s’exercer que
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la ou les radiations sont absorbées, et une action indirecte par transport de
substances modifiées par les radiations.

L’absortion est donc inégale suivant les longueurs d’onde. Plus celle-ci est
petite {plus la fréquence est grande) plus I’énergie qu’elles apportent est élevée
et la perturbation importante (loi d’Einstein).

L’absorption d’un rayonnement par un tissu dépend de la concentration des
albumines. Celles.ci présentent des bandes d’absorption vers 275 mg, une bande
de transparence vers 257 mp et sont de plus en plus absorbantes a partir de
232 my. (D’aprés la loi de Beer, le pouvoir absorbant augmentant avec la con-
centration. on voit quel danger ces radiations représentent pour des cristallins
séniles dont la quantité d’eau diminue en méme temps qu’augmentent les
albumines).

Les albumines ne montrent une bande d’absorption propre que lorsqu’elles
sont en état de faible concentration. C’est pourquoi comme nous allons le voir,
la courbe d’absorption des ultraviolets de la cornée et du cristallin est un peu
difiérente et avoisine 300 mpu.

Utilisant des longueurs d’ondes de 350 & 800 mg, il entre dans notre faisceau
lumineux une infime partie d’ultraviolets A (350 & 390 mu dont une partie
est absorbée par le systtme optique}. Nous nous sommes demandés si I'infime
partie d’ultraviolet A utilisée présentait quelque dange:.

QUFLS SONT LES EFFETS BES ULTRAVIOLETS SUR L'OEIL ET EN PARTICULIER
SUR LA CORNEE, LE CRISTALLIN ET LA RETINE?

De nombreux auteurs ont utilisé les rayons ultraviolets a des longueurs d’ondes
différentes (lumiéres monochromatiques) et ont pu étudier ainsi leffet des
ultraviolets A, B et C.

L’effet biologique dépend de la longueur d’onde, de I'intensité qui varie avec
I'inverse du carré de la distance du rayonnement a I’oeil, et du temps d’exposition,
et de Pangle sous lequel le rayonnement arrive.

A la suite des travaux de Dechardonnet, Donders, Birch-Hirschfeld, Shoji
(1923). plus récemment de Cogan et Kinsey (1964), Bachem, Ellerbrock (1961),
Payrau, Pouliquen, Fauré, Offret (1967), on peut admetire que toutes les ra-
diations aux alentours de 300 mg sont absorbées par la cornée (maximum a
228 mu) et le cristallin (maximum 297 mgu).
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Le pouvoir d’absorption du cristallin (e plus élevé de tous les milieux ocu-
laires) varie suivant:

19) Les espéces (expérience de Shoji sur les chevaux, boeufs, cogs, chouettes,
dont P’absorption a travers la cornée et le cristallin est la plus faible;

2¢) L’age;
39) La structure du cristallin (en particulier la quantité d’albuminoides qu’il
contient).

Sorsby sizpale la lampe de Kromayer qui émet des radiations de 320 a 380
my pour les affections cornéennes (utilise la stimulation des processus de
cicatrisations par les ultraviolets longs).

Aprés le travail de Hart (1936), Hudnell et Chick utilisent une lampe a
basse pression. monochromatique, 253 mp (ultraviolet), de longueur d’onde
idéale. bactéricide, agissant sur les nucléoprotéides des virus et de la cornée
malade (zone de transparence 250 mgt pour Ja cornée saine). La température
de la lampe atteint 47° C.

Hs étudient histologiquement les transformations de I’épithélium cornéen (di-
mination de I’épaisseur et de la stratification des cellules). Considérant que le
virus herpétique se trouve dans [épithelium (il utilise le rayonnement bactéri-
cide), ils dénudent la zone ulcérée (ce que nous faisons par le pelage) favorisant
ainsi la pénétration du rayon germicide (études histologiques faites au Japon
par Ishida). Kauffman pense que I'action des ultraviolets se rapproche beaucoup
de Paction de I’l.D.U.

On s’est demandé si le rdle de filtre que joue le cristallin pour l'ultraviolet
ne risquerait pas a la longue de [altérer, mais a vrai dire aucune expérience
ne vient étayer cette hvpothése.

Rorrschneider a produit un trouble dans les couches antérieures du cristallin
de cobaye par une longue irradiation aux longueurs d’onde de 293 et 303 mg.
Mais il réussit chez le cobaye dont la cornée est plus perméable aux ultraviolets
que celle du lapin. 1l utilise des doses trés importantes entrainant des troubles
de la cornée. Ces doses ne correspondent pas a ce que 'on peut observer en
clinique courante.

Burge décrit les cataractes par ultraviolet B, mais ces expériences sont trés
artificielles et il est certain que {ultraviolet B ne peut commencer a altérer
le cristallin qu'aprés des dégéts trés graves sur la cornée.

Y. Legrand a montré qu’un éclairement prolongé par tubes fluorescents tres
rapprochés ne donne chez le lapin aucun signe décelable sur le cristallin (il
faudrait 4 I’homme trente heures d’exposition pour provoquer une photophtalmie).
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Fuchs ayant examiné aux Indes de nombreux montagnards n’a pas trové un
nombre plus élevé de cataractes (ceux-ci étant plus exposés aux ultraviolets).
Le rayonnement monochromatique ultraviolet de 365 mp rend le cristallin
fluorescent (d’apres la définition de fluorescence, le cristallin absorbe des ra-
diations d’une longueur définie, émet des radiations de fréquence moindre, de
longueur d’onde plus grande, se rapprochant done de la lumiére visible). Ce
rayonnement nous parvient chaque jour de la lumiére solaire en méme temps
que la lumiére visible. Le cpectre de la fluorescence s'étend de 410 a 800 mpu.
La détermination quantitative a été bien étudiée par Bietli et Legrand.

Bachem se demande s’il y a un effet cumulatif de dosages excessifs répétés
(dosage de longueurs d’ondes absorbées par le cristallin: autour de 300 m).

Burge et Neill pensent que la fluorescence peut étre considérée comme un
mécanisme protégeant la lentille contre I’action nocive des ultraviolets.

Action sur [a rétine:

Bien que nous utilisions la téte optique concentrant le rayonnement sur la
cornée, une petite partie du rayonnement atteint la rétine, car le cristallin est
un filtre puissant. D’autre part d’aprés la loi de Lambert: “lorsque Pépaisseur
traversée augmente, l'intensité transmise décroit suivant une loi exponentielle”.

L’ultraviolet qui 'atteint est faible et ne se compose que du proche ultraviolet
A. On s’est demandé si la faible énergie d’ultraviolet qui atteint la rétine d’un
sujet normal ne pouvait pas étre parfois génante. La concentration du flux
lumineux dépend évidemment de l'intensité de la source et de la taille de la
pupille. On a supposé que les radiations voisines de 365 mg pouvaient détruire
partiellement et momentanément ’adaptation des batonnets de la rétine qui cons-
tituent les récepteurs spécialisés pour la vision nocturne: la récupération durerait
plusieurs heures ce qui risquerait d'étre génant.

En réalité ces expériences sont contestables. D’autres auteurs ont vainement
cherché un effet de I'ultraviolet A sur les fonctions visuelles telles que la sen-
sibilité an contraste ou la fréquence de fusion,

Pekham explique ces observations non par l'ultraviolet, mais par de la lumiére
visible parasite.

Weld n’a pas pu retrouver les phénomeénes décrits et conclut que I'ultraviolet
a une influence nulle sur la sensibilité rétinienne. Cependant Wolf et Zigler
maintiennent qu'une exposition préliminaire a ['ultraviolet A affecte légérement
le seuil absolu quand on mesure celui-ci en lumiére blanche ou bleue. De toutes
facons, méme si cet effet existe, ces controverses prouvent qu’il est certainement
trés faible et sans portée pratique.
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COMMENT AGIT CE RAYONNEMENT?

Le mécanisme essentiel consisterait en un déplacement des électrons péri-
phériques de |’atome eu des électrons de liaison moléculaire. La perturbation
ainsi causée engendrerait des changements dans les édilices complexes de grosses
molécules de la mati¢re vivante. D’autre part, on sait (la théorie des quantum
d’Einstein le confirme) que ce sont les radiations de courtes longueurs d’ondes
qui sont les plus aptes a produire des phénomeénes de synthése. Les radiations
de lextrémité violette du spectre et surtout les radiations ultraviolettes qui
sont les plus actives conférent a la molécule une sorte d’activation qui I’entraine
a réagir plus facilcment avec les molécules voisines. Si une molécule absorbe
un quantom de lumiére visible, on peut s’attendre a des phénoménes chimiques
bien définis; toutefois le choc di au quantum n’est guére violent.

Ces phénoménes photochimiques bien étudiés par Raab, (plus tard par de
nombreux chimistes, dermatologistes et biologistes) se produisent grice a de
nombreux facteurs:

19 Une lumiére dont la longueur d’onde est supérieure & 320 my: (le photo-
coagulateur émet un rayonnement de 350 & 1000 mpu);

2° Présence d’oxygene;

3¢ Présence éventuelle de photosensibilisateur pouvant activer le processus
(photosynthése grice a la chlorophyle dans le régne végeétal) ;

49 Présence d’un matériel biologique vivant (inclus dans la molécule).

Technigue:

Elle est simple. Pas d’anestkésie (I'illumination n’ est pas douloureuse). In-
stillation d’une solution de méthyl cellulose a 1%. Il vaut mieux s’abstenir
d’instiller des collyres colorés (fluoresceine en particulier) dans les minutes
qui précédent Dillumination.

La téte utilisée pour la photocoagulation du segment antérieur est réglée sur
la cornée.

Intensité minima: I. I, (volts: 20, ampéres: 10 a 60).
Filtre & infrarouge.
20 a 30 illuminations (durée totale de la séance: cinq secondes).

Distance du flux lumineux au globe: 10 centimétres.
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Températnye 20 a 25°.

Energie totalz: 50 milliwaits x 5 secondes — 250 mW /cm®.

Résultats:

Nous avons traité 79 maladss, la plupart gravement atteints, kératites trainan-
tes, récidivantes, virales, herpétiques ou meétaherpétiques, certaines torpides, ne
réagissant plus a aucune thréapeutique.

Tous ces malades acaient été soumis auparavant aux traitements habituels:
bleu de méthyléne, lvsozyme, pelage (- iode-éther-cautéres), antibiotiques,
protéinothérapie, 1.D.U.

il est évident que de nombreuses kératites guérissant par les thérapeutiques
classiques, nous n’avons jamais utilisé la lumiére d’emhlée. Parmi ces 79 malades,
il y avait 63 kératites herpétiques. Nous avons obtenu 54 guérisons dont 10 spec-
taculaires. Les 25 autves malades présentaient soit des ulcéres cornéens traima-
tiques soit des ulcérations sur greffes de cornée dues a des dystichiasis acci-
dentels ou trachomateux. Tls n’ont pas été influencés par le traitement.

Dés les premiéres illuminations (2¢me ou 3éme):

— disparition de la photophobie et des douleurs;

— épithelialisation rapide de la cornée (les kératites herpétiques ulcéreuses
réagissant remarquablement i ce rayonnement et leur guérison rapide nous a
souvent surpris) ;

— la photo-illumination n’a aucune action sur les kératites oedémateuses, sur
les iridocyclites.

Nous avons suivi réguliérement nos malades (recul deux ans et demi et nous
les convoquons réguliérement tous les trois mois (contréle biomicroscopique,
estheésie

Nous pouvons dire que la récupération fonctionnelle a été parfois inattendue
et qu’ellc se maintient le plus souvent sans récidive.

En conclusion, nous n’utilisons ni les ultraviolets B ni les ultraviolets C, seule-
ment une petite partie des ultraviolets A (le proche ultraviolet) et toute la
lumiére visible,

D’aprés les travaux cités, le rayonnement est inoffensif. C’est celui qui parvient
a notre ceil chaque jour (en montagne, & la mer, sur le sable, nous en recevons
un plus dangereux puisqu’il contient le rayonnement actinique, érythématogéne).
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Ce rayonnement n’inicrvient pas par des réactions vasculaires périlimbiques
(conclusion de Duke Elder, 1928, pour les ultraviolets B aciiniques). De plus
il 'y a pas d’infrarouges: la température atteint 20° C. Son mode d’action est
donc tout i fait différent de celut du chauffage, qui a aussi ses indications dans
le traitcment des ulcéres de cornée.

Ce rayonnement est-il germicide?

Le maximum d’action contre les virus, les bactéries, les champignons se
situe a 250 mp environ (nous rappelons que notre rayonnement utilisé part de
350 mu). Le fait que les kératites herpétiques répondent d’une fagon favorable
a notre rayonnemcnt semble confirmer Iopinion de Viale (1934) selon laquelle
le virus herpétique serait trés sensible a [» lumiére visible.

Ce rayonnement intervient dans la stimulaiion de substances photochimiques
a partir des cellules lésées (Duke Elder, 1928). Cette thérapeutique facile, sans
dunger, ¢t sans contre-indication, mérite d’étre essayée, concurrement ou non,
a d’autres thérapcutiques dans le traitement des ulcéraiions cornéennes trainantes
quelle que soit leur étiologie.
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DATA ON THE ULTRASTRUCTURE OF MULLER’S
CELLS OF THE RETINA *

BY

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

Budapest, Hungria

The main part of the glial tissue of the retina is formed by Miiller’s cells. In
different extensions, they can be found in all layers 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 seen that there is essentially no outer
limiting membrane and that the inner limiting membrane is not formed of
Miiller’s cells. On the basis of Yamade, Sjeestrand, Missotten, Fine and Zimmer-
mann, {nomata’s investigations as well as those of Radnét and Lovas, the im-

portance of Miiller’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
eyes. The material was embedded into Araldit, following fixation with gluta-
raldehyde and osmium; section was carried out on the Porter-Blum-ultramicro-

tome; micrographes were made with a Hitachi HU.10 electron microscope at
75 kv.

The first picture originates of a human retina, so that the cells of the exter-
nal nuclear layer, ibe nucleus of the photoreceptors, ils perikaryons as well
as the inner segments are seen. The intercellular space of the photoreceptors is
filled by Miiller’s cells, well discernible in the form of dark lines in this pre-
paration fixed in osmium. On the upper part of the picture, in accordance to
the inner segments of the photereptors dznsities are observed at the same height
in the photoreceptors as well as in Miiller’s cells. These densities, arranged on
the same level, in accordance to which vivid staining can be observed in the
light microscopic preparations, seem to form the outer limiting membrane. As

* First Eye Chinic and Laboratory of Elcctron Micrescopic University Medical Schoel
Budapest.

393



MAGDA RADXOT - BE. LOVAS

seen, here the photoreceptors are closely connected to each other. Microvilli are
protruding from the Miiller’s cells between the inner segments. This microvilli-
form structure can well be observed en Fig. 2. where they display a longer
running. On the hottomn of the said figure, part of the cell-nucleus of the photo-

receptors is seen, whereas in the inner segments several organits as ribosomas,
endoplasmic reticalum and mitochondria are visible.

Fig. 1
Human retina. Emb. Araldit, 33.600 X,
I = inmer segment, th = terminalbar, pk = perikaryon, N = nuclens of the phote-
recveptors, M = intercellular luyer of the Miiller's wells.
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The centrosome of Miiller’s cells is observed in the form of diplosoma un-
derneath 1he above described densities; as seen on Fig. 3, the cross section of
the tubules of 9 x 3. is well distinguishable; underneath.

Miiller’s cells can also be found between the synapses of the photoreceptors.
Fig. 4 illustrates a peduncle and severa! spherules of a human retina. In one
of the rod synapses a crystalliform inclusion is seen. This will be described in
detail elsewhere /Lovaes and Radndt; Radnét, Lovas and Trux/. Between the

Fie. 2
Human retina. Emb. Arald’t. 68000 X.
| = inner segment, N — nacleus of the photoreccplers, mv — micrevilli, th = terminal bar.
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rod and cone synapses Miiller’s cells are situated. In the magnified micrograph
in intercellular space, four cytomembranes 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 several triads. Above the
triads, the synaptic lamellae are well discernihle.

The nucleus of Miiller’s cells is found in the inner nuclear layer. They are

easily recognizable being mostly polygonal and also darker than the nuclei of
the rest of cells, as seen in Fig. 5. The cytoplasme of Mitller’s cells is full of
endoplasmic reticulum, of smooth surface and only a smaller quantity of endo-

Fig. 3

Rhesus monkey retina. Aradit. 112.000 X.
C = cytocentrum, tb = terminsl bar,

plasmic reticulum of rough surface is found in it, as can be seen scattered in
Fig. S. Frequenily, this ergastoplasme displays a parallel arrangement, as illus-
trated in Fig. 6. On the left side, Miiller’s cells is sten, in the upper part, a
weakly developed Golgi 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 retina. Emb. Araldit. 28.000 X.
P — peduncle. S = spherule, B = dendrites of the sccond newron, M = cyloplasma

cf the Miller’s cell, a/=crystallike inclusion, /2 = thin layer of the Miiller’s dells in
intercellular space.

In the inner plexiform layer, Miiller’s cells are present in different exten-
sions according to lhe species. Its extension in the rabbit is much larger than
in the rhesus monkey or in man. The ganglion cells are generally also separa-
ted from each other by Miiller’s cells. Fig. 7 illustrates the ganglion cells of
the rabbit, with several organits in it: ribosomes, Golgi apparatus, endoplas-
mic reticulum, etc. On the two sides it surrounded by Miiller’s cells displaying
a smooth endoplasmic reticulum and glycogen granules.
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Fiz. 8 shows the nerve fibre layer. The cross sections of the nerve fibres
are seen. They touch each other at some sites, but are wmostly separated by
Miiller’s cells. The nerve fibres contain tubules in even distribution and among
them mitochondria are also to see. Miiller’s cells show smooth endoplasmic
reticulum and many glycogen granules.

Fig. S

Rabhit retinz. Emb. Araldt. 20400 X.
NM - nucleus of the Miller’s cells, NB = nucleus of the bipelar cells, Mcpl = eytoplasma
of the Miifler’s e¢ells, G = Geolgi apparatus, ATR = agranular tubular reticulum, GER =
granular endeplasmie reticulum.
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N = nuclcus of the bipolar cells, G = Golgi apparatus, CER =

CELLS OF TtIE RETINA

Figs. 9 and 10 illustrate the structure of the inner limiting membrane.

On Fig. 9 the column-like ending of Miiller’s celis is seen with many smooth
endoplasmic reticulum. [Its cell membrane of undulated running terminates on
the surface ol the inner limiting membrane, best seen on Fig. 18, originating

Lig. 6

Rabbit retinz, Emb. Araldut. 35.000 X,
= grasmlar endoplasmie

reticulum, Mcpl = cytoplasma of the Miillers cells, Bepl = eytoplasma of 1he bipolar cells,
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of a human retina fixed in osmium. The inner limiling membrane is of vitrous
character and of finer structure in which Miiller’s cells are so-to-say anchor-
ed.

Miiller’s cells terminate with an extensive villiformi system within the inner
segments of the photoreceptors, representing a large absorhing surface. The
centrioles of Muller’s cells is located beneath the densities forming the so.called

Fig. 7

Rahbit retina. Araldit. 24.000 X.
Gepl = cytoplasm of the ganglion cells. G = Golgi apparatus, ATR = agranular tubular
reticalum, Mcpl = cytoplasm of the Miiller's cells.
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outer limiting membrane. At this same site are present the mitochondria of
these cells. The entire cytoplasm is full of endoplasmic reticulum of smooth
surface lending these eells a sponge-like structure. The weakly developed Golgi
apparatus is located in the inner nuclear layer and the endoplasmic reticulum

Fig. 8

Rhesus monkey retisa., Emb. Araldit. $9.000 X.
Nf = nerve fiber, M = Miiller’s cell, t = tulules, m = mitochondria.
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Fig. 9
Rabbit retina. Emb. Araldit. 58.000 X.
ATR — agranular tubular reticulum, pm = plasma membran,

of rough surface fortus ducts in small number. The number of ribosomas is
also small. Miiller’s cells. as seen in the above figures, take part to different
degrees in the formatien of every layer of the retina. They divide the different
nervous elements from each other. NDue to their extension, they form essentially
the largest par: of the retinal mass. Iu can be read in every text book that
they represent the main supporting element of the retina. Electron microscopy,
however. reveals that they have other most impertant funclions, too. This is
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especially conspicuous in the case of pathological cases. The fact that Miller’s
cells play a role in the supply of the first neuron is already obvious under phi-
zsiological conditions; after all, there are no vessels present in the area of the
first neuron. Tt is, however, assumed that thcy have a role also in the supply
of the two other neurons. Miiller’s cells being present everywhere around the
vessels. Several werers have already called attention to great quantities of gly-
cogen in Miiller’s cells and enzymatic activity was also demonstrated.

g, 10

Human retina. Emb. Mectacozlat. 112,000 X.
B — Miille-r cell, b = membrana hyuloiden,
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There exist several diseases in which the retina detaches itself {or some long-
er period and following subsidence of the disease. i.e. alter the retina attach-
es itsell hack to the base. the retinal functions become restored. This whe-
nomenon could only with difficulties be explained en the base of light
microscopic investigations, Electron microscopy gave, however, a satisfactory
interpretation.

The substance [eeding the first neuron gets into the subretinal space from
the choriocapillary, through the pigment epithelium and the Bruch’s membrane
and from here the villiform structure of Miiller’s cells may absorb the liquid.
In case the retina becomes detached the subretinal liquid may feed it provid-
ed its composition remains adequate. Thus, [ollowing the reattachement of
the retina, it can be assumed that the functions remained undamaged. On the
basis of the retinal ultrastructure, the pathumechanism of several clinical pat-
tecns are thus put into # new light.

Summary.

Pescription of the ultrastructure of Maller’s cells of the retina. Miiller’s cell
is not simply a supporting element but, from the point of view of the nerve
element, has a most important function. Besides supplying the [irst neuron, Mil-
ler’s cells may play a 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 SUCS, M.D.

Bruxelles - Belgique

1) Appareilage utilisé pour Uedaptation régionale & Uobscurité
Le perimétre statiqgue de Goldmann:

C’est un perimétre quantitatif qui permet de déterminer le seuil différentiel
de la sensation lumineuse dans un point déterminé du champ visuel sur n’im-
porte quel méridien a une distance désirée de la fovéola.

Cet appareil permet d'utiliser des spots lumineux de diverses surfaces (grace
a Pinterposition de différents diaphragmes): 64, 16, 4, 1, 1/4 et 1/16 mm? de
surface (pour les valeurs angulaires des spots utilisés, voir figure 1). Grace a une
gamme de filtres gris la luminance de I'objet peut varier trés progressivement
entre 1000 et 0,00125 apostilb par échelon successif de 10%.

Dans notre cas la luminance du fond était réglée a ® et I'examen s’effectuait
dans I'obscurité totale.

Ce périmétre garantit la constance des conditions d’examen et celle de la
luminance initiale de P'objet, grace a un stabilisateur de courant, a3 un poten-
tiometre et & un luxmetre.

Pendant I’examen, la téte du sujet est placée dans la coupole et fixée au moyen
d’un dispositif prévu dans P’appareil. Les réponses du sujet pont relevées sur un
schéma approprié.

* Travail du Service de Médicine Légale. Directeur: Prof. J. J. Desmarez.
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Surface des a b

tests en mm2 mm mm a B
v 64 10,65 7,66 29 19 28’
1v 16 5,32 3,83 @ 4
III 4 2,66 1,92 30 22
il 1 1,33 0,96 15’ 1r
1 1/4 0,66 048 T 5 %
0 1/16 033 0,24 3% _2 %’_

Figure 1

Valeur des spots lumineax du périmétre ststique de Goldmann. La premiére eolonme
représent¢ la numérotation des spots en fonction de la surface.
La deuxiéme colonne donne la surface des spots en mma2.
Les colonnes a et b donnent la moyenne en mm du grand et du petit axe du test,
a et 3: valeur angulaire de a et de b & une distance de 300 mm.
‘ (d’aprés Haag-Streit A.G.).

2) Technique d’examen pour Uadaptation régionale ¢ Pobscurité

Pans cette série d’expériences, le perimétre statique de Goldmann a été utilisé

en combinaison avec I’ adaptométre de Goldmann-Weekers (Goldmann 194, 1950
et Weekers 1950) .

Ce dernier appareil a servi pour P’éblouissement et pour Penregistrement du
temps. Dans lintention de neutraliser, I’effet pupillaire autant que possible, la
pupille a été dilatée au mydriaticum - phényléphrine 10% (diamétre pupillaire
= 7 mm ou plus), ce qui a permis de mieux contréler le niveau d’énergie de
’éblouissement. L’adaptation lumineuse a été effectuée avec une pupille sténo-
péique située 3 10 mm devant le centre de la cornée (diamétre de I'ouverture
= 5 mm): l'intensité lumineuse valait 2000 lux, et la durée de I’eblouissement
€tait de cing minutes, de telle fagcon que la quantité de quanta regue par la rétine
soit aussi constante que possible dans toute les expériences.
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Nous avons effectué les mesures dans I'obscurité totale, I’éclairage rouge de
I'adaptométre statique ayant été supprimé afin d’éliminer [I'interférence éven-
tuelle de ce facteur.

Lors de la mesure de I’adaptation a I'obscurité, outre la pupille artificielle,
I'accommodation étant supprimée en partie, les sujets étaient munis de verres
correcteures afin d’obtenir une acuité visuelle optimale.

Six sujets normaux emmétropes (acuité visuelle 10/10) entrainés ont particu-
liérement été étudiés. L’age des sujets variait entre 25 et 40 ans,

Notre technique comportait les phases suivantes:
7 min. de séjour dans une demi-obscurité suivies de
3 min. dans ’obscurité totale et ensuite

5 min. d’adaptation a la lumiére de 2000 Lux a adoptométre de Goldmann-
Weekers.

Ensuite on a relevé le seuil de perception lumineuse & ’obscurité totale au
périmétre statique de Goldmann qui donne les valeurs absolues en asb. Nous
avons effectué une vingtaine de mesures pendant une période de 25 a 30 minutes.
Pendant cette période, cn a enregistré, en fonction du temps, le seuil de percep-
tion lumineuse a 0°, 5°, 10°, 15° et 30° de la fovéola sur le méridien horizontal
nasal avec des objets lumineux de 1, 1/4, et 1/16 mm? de surface.

Nous avons enregistré le temps sur le tambour de Fadaptométre de Goldmann-
Weekers.

L’objet lumineux était présenté pendant 1 seconde avec un intervalle de 3

secondes, le sujet devant répondre “oui” lors de la perception du test. Entre les
mesures il était recommandé de fermer I'oeil examiné. La fixation de I'oeil

examiné a été assuré par 1 point rouge juste supra-liminaire, sauf a4 0° ot nous
avons utilisé 4 points rouges juste supra-liminaires.

L’autre oeil était caché durant tout '’examen, y compris la préadaptation lumi-
neuse ou éblouissement.

3) Problemes éiudiés.

Ce travail comportait ’étude de différents problémes:

a} LCtudier la variation du seuil de I’adaptation locale a I'obscurité en fonction
du temps avec un seul objet trés petit (1 mm2) & différentes excentricités de
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la fovéa de telle fagon qu’on obtienne suffisamment de points pour mesurer le
phénomene;

b) procéder a la mesure du seuil en fonction du temps a des endroits différents
du champs visuel soit a 02, 10°, 20° soit & 5% 15° et 25° de la fovéa avec I'objet
lumineux de 1 mm?, au cours de la méme adaplation:

c) étudier le phénoméne avec différents objets trés petits (surface — 1 mma2,
1/4 mm? et 1/16 mm2 a différentes distances de la fovéa) au cours de la méme
adaptation;

d) délimiter les variations du seuil terminal en fonction de l'excentricité par
rapport a la fovéa;

e) vérifier la reproductibilité des résultats;

f) étudier la variation de l'exposant de sommation au cours de I’adaptation
a l'obscurité avec les objets lumineux utilisés dans nos expériences.

4) Reésultats
a) Allure exponenticlle du plénomene

En effectuant I'adaptation a I'obscurité avec un seul index relativement petit
et a différentes excentricités de la fovéa, on constate que le phénoméne présente
une allure linéaire en fonction du temps: en prenant en ordonnées le logarithme
de la luminance ct en abscisses le temps exprimé en minutes.

Le périmétre statique de Goldmann donne les valeurs réelles exprimées en
apostilbs; pour la représentation graphique, nous avons transformé ces valeurs
en considérant le logarithme de l2 luminance (exprimée en milli apostilbs), en

fonction du temps en minutes. Le calcul de “a”, représentant la vitesse de I’adap-
tation locale a I’obscurité donne:
log I, — log I.
a ==
e —

I et I; représentent des valeurs quclconques de la luminance en ordonnées
et t; et ts, les temps correspondants entre 0 et 15 minutes environ. La valeur
de “a” était déterminée a différentes excentricités de la fovéa (a 5°, 10°, 15°,
25° et 30°) chez quatre normaux (figures 2 et 3).
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log X ™M’

se 28/ ()
(<)
()
()

’3R 102
A = —— — —-0.136
-10
5
L < &
o
O~ (O~ —
x— -~
Temps. en Min
s | | | L. [ 1
5 10 15 20 25 30

Figure 2

Exemple d’adaptation a Uobscurité mesurée denx jours différemits a 5 et & 13° avee un
tee de 1 mm?2 de surfzcce en ordonnées le log de l'intenmsité lumineuse en m. asb.
£n abscisses le temps en minntes,
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1 mm2 1/4 mm? 1/16 mm?2

P 50 —0,103 —0,101 —4,100
10° —0,122 —0,102 —0,107

150 =0313 —0,100 —0,112

300 —0,101 —0,085 —0,077

Me 50 —0,075 = =
10° —0,106 —0,108 —0,097

150 —0,071 —0,072 —0,063

30° —0,103 —0,100 —0,098

—0,076 —0,074 --40,08

Cc 10° —0,135 —0,142 —0,150
150 —0,144 —0,140 —0,130

300 —0,130 —0,127 —0,118

Figure 3

Valeur du coefficient angulaire de la droite, c’est-a-dire de la vitesse d’adaptation locale
“a» calculée chez trois individus présumés normaux, avec decs objets de 1 mm2, 1/4 mm?2
et 1/16 mm? de surface a dilférentes excentricités: 59, 10°, 150 et 30° de 1z fovéa.

b} Comparaison des droites en fonction de Iexcentricité

Les droites obtenues a 5°, 10°, 15° 20° et 25° sont pratiquement paralléles
lorsqu’on obtient les réponses au cours de la méme adaptation a I’obscurité.
Méme d’un jour a Pautre les droites obtenues ont la méme allure. Dans les figures
4 et 5 les mesures de I'adaptation a l'obscurité ont été exécutées au cours de
la méme adaptaiion a 5% 152 et 25° et un autre jour a 0°, 10° et 20° également
au cours de la méme adaptation.

Dans ces mesures on a utilisé 'objet lumineux de 1 mm? correspondant &
15 minutes angulaires. (Figure 1).
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log I
M Spot 1mm?
aan 1 ae
3-~\ s a= . -~0,135
;‘\ 150 a= ge-ax = -0,13%

N D —-10
_ 260-1,12 _

2L a =0.148
=10
O O (10
- e
50
e Ly, 10° 2L 200
e Xx.........o........A.o.............o. 250

e N— — f— — X 1

Temps, en min
1

) 1 1 1 1 1
10 15 20 25 30

Figure 4

Seuils de pereeption lumineuse relevé au cours de la méme adaptation 3 l'obscurité a
des endroits différents du champ visuel avec 4 5 — 15 — 25° pasal et a 09, 10°, 20°
nasal de la fovéa avec un objet de 1 mm2.

En ordonnées le log de la luminance en milli asb.

En abscisses le temps en min,
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log I
3 - 2 4c =t 99
= = =0n8
-10
202 —0,80
— —_ _0422
220 —1Nn
— = =0.120
-—10
° - 5
° o e
BN P 5 ﬂs.
b'e 150
Temps, en min
0 1 1 1 1 1 J
S 10 15 20 25 30
Figure 5

Senils de perception luminense rclevés au cours de la méme adaptation & l'obscarité a
différents endroits du champ visuel nasal: & 3° 150 et 259 de la fovéa, avec un test
de 1 mm2.

En ordonnées, le log de la Inminance en milli ash.

En abscisses le temps en min.
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log I en miltiast P-0°
4 1 7
1/16mrn2
= = 7 = = z a
K=0.84 ﬁ
1/4 mm?
3-\\ R —* R
*
e K=0,04 ,
1 mm
\x\ % » * X X X e—
X
Temps en min
2 1 = [ 1 L [ 1
S 10 15 20 25 30
Figure 6.2

Adaptation & I'obscurité mesurée & 0° chez un individu normal en utilisant les tests
de 1 mm2, 1/4 mm2, 1/16 mm2 au cours du méme examen.

En ordonnées le log de I'intcnsité lumineuse en m. ash, en abscisses le temps en minutes.
“K” représente les valenrs de l'exposant de sommation calculées respectivement entre
les tests de surface 1/16 mm?2 et 1/4 mm2 et 1/4 mm2 et I mm?.

¢) Comparaison des droites en fonction de la surface de Pobjet

{pour des petites surfaces).

Nous avons mesuré I'adaptation a Iobscurité a différentes excentricités en
présentant des objets lumineux de différentes surfaces (au cours de la méme
adaptation). Cette méthode présente I'avantage de pouvoir déterminer le coefficient
de sommation avec une approximation assez grande. Si on procéde a la déter-
mination du seuil avec trois objets relativement peiits (1 mm2, 1/4 mm? et
1/16 mm?), correspondant a 15°, 7’ et 3’; au cours de la méme adaptation, les

413



SICMOND SUCS

log I en milliasb. p— go
3.64 —2.64
= § = —0.00
S =15
= LLTR0, - _qio
5'=1S
243 —1,40
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5 =15
1.0
\ Y16 mm2
— a
& ©
K=0.84 é ‘/'mmz
2— \ "" ‘:‘
X o
K=1,0
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Figure 6b

Adaptation 2 Pobscurité mesurée a 5° chez un individu normal en utilisant les tests

de 1 mm?, 1/4 mm?, 1/16 mm? an cours du méme examen

En ordonnées le log de I'intensité lumineuse en m. asb, en abscisses le temps en minutes.
“K” représente les valeurs de l'exposant de sommation calculées respcctivement entre
les tests de surface 1/16 mm2 ct 1/4 mm2 ct 1/4 mm2 ¢t 1 mm?.

«©_ %
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loa Ien milliasb pP~10°

K =10
d 1/4 mm?
117
1 mm?
x x
x

Yemps en min
0 ] ] 1 ] 1 _is
5 10 15 20 25 30

Figure 6.e

Adaptation 2 l'obscurité mesurée a 10° chez un individu normal en ntilisant les tests
de 1 mm2, 1/4 mm2, 1/16 1nm2 au cours du méme examen.

En ordonnées le log de I’intensité lumineuse en m. asb, en abscisses le temps en minntes.
“K” représente les valeurs de I'exposant de sommation calculées respectivement entre
les tests de surface 1/16 mne ot 1?4 mm2 et 1/4 mm2 et 1 mm?.

., n

a” représente le coefficient angulaire des droites = vitesse d’adaptation locale.
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x
Temps en min
0 i L 1 X 1 1 :
-] 10 b 20 25 30 35

Figure 6-d
Adaptation 2 l'obseurité mesurée i 15° chez un individu normal en utilisant les tests
de 1 mm2, 1/4 mm2, 1/16 mm2 au cours du méme examen.
En ordonnées le log de l'intensité Iurninense en m. asb, en abscisses le temps en minutes.
“K” représente les valeurs de I’cxposant de sommation calculées respectivement entre
les tests de surface 1/16 mm2 et 1/4 mm2 ct 1/4 mm2 et 1 mm2.

“a” représente l¢ coefficient angulaire dee droites — vitesse d’adaptation locale.
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log I en mitiiasb

P = 300
.05 -2,
3= 3097236 oo
S =19
2.55 —=1,70
= = -0.085
S =15
1.95 —0.94
= =-=0,101
5=1%
1/A6 mm?
i - T
-3
- K=117
1/4 mm?
- o /
r =] =)
K=10
1
2
) % 1 mm
X 4
Temps en min
0 1 1 1 ] 1 1
S 10 S 20 25 30

Figure 6-e

Adaptation a ['obscurité mesurée 3 30° chez un individu normal en utilisant les tests
de 1 mm?2, 1/4 mm2, 1/16 mm2 au cours du méme examen.

En ordonnées le log de ['intensité lumineuse en m. ash, en abscisses le temps en minutes.
“K" représente les valeurs de I’cxposunt de sommation calculées respectivement entre
les tests de surface 1/16 mo2 ct 1/4 mm2 et 1/4 mm2 et 1 mm2.

o 9

a” représente le coefficient angulaire des droites — vitesse d’adaptation locale.
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MC -10°
_— 2.32 =1.35 — _0,097
5-1%
.66 -060
S —-15
118 0412
=— = .-0,08
5 .15
1/16 mm?
‘Jl i
K =1.0
2
o} 1/4 mm

A

K

=0.67
1 mnd?

Jemps en min

1 ) |

15 20

Figure 17-a

25 30

Adapiation & I'obscurité mesurée a 10° chez un individu normal en utilisant les objets

lumineux de 1 mm?2, 1/4 mm?

1/16 mm2 au cours du méme examen.

En ordonnécs le leg de la |afyinance en m, asb, en abscisses le temps en minutes
“K” représente les valeurs de l’exposant de sommation calculées respectivement entre
les objets de surface 1/16 mm2 et 1/4 mm2 et 1/4 mm2 et I mma2.

“s” rcprésente le coefficient angulaire des droites = vitesse d’adaptation locale.
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log I en milliash. MC —15°

26 ~1.53
4 = —— = -0,063
S=156
1.7 =098
A — = 0,072
5=15
a = 1‘05;0'31 = =0,071
S=18
1/16 mm2
= v
K=1,0
1/4 mm
K=1.17
1 mm?
0 X X

Temps en min
[ ] i

5 10 15 20 25 30

Figure 7-b

Adaptation a I'sbscurité mesurée a 15° chez un individu normal en utilisant les obiets
de 1 mm?, 1/4 mm?, 1/16 mm2 au cours du méme examen.

En ordonnécs le log de la luminance en m.asb, en abscisses le temps en minutes.

“K" représente les valeurs de l'exposant de sommation calculées respectivement

les objets de surface 1/16 mm2 ct 1/4 mm2 et 1/4 mm2 et 1 mm?2.

“a™ represente le coefficient angulaire des droites — vitesse d'adaptation locale.
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log I en milliash. MC -30°

3172 =274
A = —

= -0,038
5=15
305 205
4 = = -0
RT3 0.100
45 21,42
a = 2__._45 = 0103

5 =15

o
L.
.
-

1 1 1 1
5 10 15 20 25 3o 35

Figure 7<

Adaptation a l'obscurité mesurée a 30° chez un individu normal en utilisent les objets
de 1 mm?2, 1/¢ mm2, 1/16 exn? au cours du méme examen.

En ordonnées le log de la luminance en m.asb, en abseisses le temps en minates,
“K” représente les valeurs de l’exposant de sommation calculées respcctivement entre
les objets de surfaee 1/15 mm2 et 1/4 mmf et 1/4 mm2 et 1 mma2.

“g” représente le coefficient angulaire des droites — vitesse d’adaptation locale.
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4 = log I en miniasb. A—s"

112—2 A 0 .
- B l°7
s—15
= —0.075
@19
T = —0.065
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1/16 mme
= A < e
K=0,84
|/8 mm?2
y
~ ~ Jl o
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0 1 1 1 1 A . |
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Figuce 8

Adaptation a Dobsenrité mesurée a 5° chez un individu normal en utilisant les objests
de 1 mm2, 1/4 mum?, 1/16 mm2 au cours du méme examen,

En ordonnées le log de la luminance en m.ush, ea abscisses le temps en minutes.
“K”™ représente les valeurs de I'exposant de sommation calculées respectvement eatre
les objets de surface 1/16 mm2 et 1/4 mm2 et 1/4 mm2 et 1 mm2.

“a” représente le coefficiemt angulaire des droiles = vitesse d’sdaptation locale.
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log I en milliasb. c-30°

287-169
—_— = -0118
5-15
2110_ - -0.127
5 -15
1.64 _0.34
_ = -0.130
5—15
1/18 mmeé
©
(=10
1/4 mm?2
Y
=117
4 1 mm?
X—X v

Temps en min
] ] 1 1 I8

) 10 15 20 25
Figure 9

Adaptation i Pobscurité mesurée 2 30° chez on individu normal en utilisant les objets
de 1 mm2, 1/4{ mm?2, 1/16 mm? au coars do méme examen,

En ordonnées le log de ls luminunce en m.ash, en ubseisses le temps en minutes.
“K"” représente les valeurs de I'xposunt de sommation calculées respectivement entre
les objets de surface 1/16 mm2 et 1/4 mm? et 1/4 mm2 et 1 mm2.

“a” représente le coefficient angunlaire des droites —= vitesse d’adaptation locale.
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4 log I

avec 4 poinfs rouges
supraliminaires

.

¢
0
sans points rouges
de fixation
. 2 e s
1 -
Temps en min
o L L L 1 1 gy |
] 10 15 20 25 30
Figure 10

Adaptation locele & la fovéola avec un objet de 1 mm?2 practiqué avec et sans points
de fixation rouge.

En ordonnées: le log de la luminance en milli asb.

En abscisses: le temps en min.
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4+ log I en milliasb.

. 2,96 178
(0) S 60" a — =-0.118
S=15
3 - (x) 5 4s® a=2802t05 _ _oa7s
5-15
i)
o o o
o o
14 X
Temps em min
0 1 1 1 1 1 J
5 10 15 20 25 30
Figure 11

Adaptation 3 ID'obscurité mesurée a 45° et a 60° cbez le méme individe normal.

En ordonnécs le log de !'intensité lumineuse en m.ash.
En shscieses le temp: en minutes.

“g” — coefficient angulaire de la droitc = vitesse d'ndoptation locale.
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1 mm?2 1/4 mm2 J 1/16 mm2
"° A 0.050 0,125 0,315
P 0,315 1 3,15
Me 0,063 0.20 0,50
C 0,125 0,315 0,80
M 0,100 |
S . 0,100 |
X  {maoyenne) ! 0.125
59 ‘ A | 0,016 0,063 | 02
| P | 0.025 0,1 | 0,315
| Mc | 0,025 0.1 | 0,50
M 0,010 I
S 0,010 |
X (moytnne) | 0,017
10 A | 0,0063 0,025 | 0,125
r 0,010 0.050 0,20
Me 0,6020 0,0040 { 0,025
M 0,0063
) 0.0050
X ({moyenne) 0,006
1s¢ A | 0,0020 0,0100 0.040
r 0,0063 0,025 0,125
Me | 0,001 0,005 0.02
C 0,004 0,016 0,05
M 0.0025
S 0,002
X (moyenne) 0,003
300 A 0,00125 ¢010 0.040
[ P 0,0063 0.025 0,125
| Me 0,0025 0,008 0,040
| C 0.00315 0,016 0.063
M 0,00£0
| S 0.0063
[ X (moyenne) 0,0040
Figure 12

Valeur du seuil terminal en asb chez six individus normaux ¢n fonction de 1’excentricité
(0°, 59, 109, 15° ct 30° de la fovéa) avec des objets de différentes sarfzce.

A4 5°: le seuil est plus bas: en moyenne 0,017 asb, c’est-a-dire environ 10 fois
plus petit qu’a 0° pour I'ebjet lumineux de 1 mm?.

A4 10°: la moyenne est 0,006 asb, avec I'objet de 1 mma2.

A4 15°: la moyenne vaut 0,003 asb, avec Vobjet de 1 mm?2.
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A4 30°: la moyenne vaut 0,004 asb, avec I'objet lumineux de 1 mm2,

A 45% et 60°: au dela de 38°: le senil terminal est plus éleveé qu’entre 15°
et 30° mais les conditions expérimentales sont modifiées (voir point ¢ des
résultats}. La dispersion des résultats est relativement petite pour une excen-
tricité donnée (figure 13).

e) Reproductibilité

D’un jour a Fautre les vitesses d’adaptation régionale a I'obscurité ont une
allure semblable et sont parfois paralléles, Le coefficient et surtout le seuil

‘ M s
13° 0.0020 0.0020
0.0025 0.0020
0.0025 0.00315
0.0040 0.00125
300 0.063 0.0063
0.0040 0.0063
0.0010 0.0080
459 0.010 0.0125
0.008 0.025
0.0125 0.0100
60V 0.020 0.0315
0.020 0.025
0.0t6
Figure 13

Valeurs du seuil terminal en asb avec un objet lumineux de 1 mm2 mesvré a plusieurs
reprises et des jours différents. Cliez deux individus normaux a 159, 30°, 459 et 60°.
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VALEURS DE K

(Exposant de sommation}

Excén- au début aduptatioa début de I'adaptation
tricité t =10 10 min. upres le au seu:l terminal
1/4:1/16 | 1214 1/4:1/16  1:1/4 1/4:1/16  1:1/4
50 0,93 1.4 1,0 1,04 0,84 1,0
10° 0.96 0,90 0,84 1,17 1,0 1,17
159 134 0,84 1,08 1,0 1,17 1,0
300 0,80 0.84 0,92 1,17 1,17 1,0

Figure 14

Quelques exemples de la valeur de l'exposami de rommation spatiale chez un individu
normul au début de l'adaptat’on a l'obscurité. 10 min aprés le début de FPadaptation a
Tobscurité quand le seuli terminal est arteint. Les exposant de sommation spatiale ont
été caleulées a dil.érentes excentricités (4 59, 109, 159 et 30° de la fovéa) entre les
objets 1/16 mm2 et 1/4 mm2, et entre l'objet de I mm2 et 1/4 mm2.

terminal varient relativement peu (figures 2 et 13). Il existe des différences
importantes dans le début théorique.

f) Coefficient de sommation
Le coefficient de sommation a été calculé d’aprés la formule suivante:

log 1. — log I

K —
log S1 — log S2
K = coefficiznt ou exposant de sommation
I,, Is — luminance
Sy, Sa = surface
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L’exposant de sommation a été détcrminé entre 15’ et 7°, et également entre
7 et 3’ a des endroits différents du champ visuel entre 5° et 30°. Dans cette
zone il n’est pas toujours égal a Iunité (loi de Ricco), mais il s'en approche
heaucoup (figure 14).

A partir de 5° (figure 14) avec les objets lumineux utilisés, le coefficient
de sommation varie peu durant ’adaptation & l'obscurité et ce dés le début.

DISCUSSION

(a) L’adaptation dite “régionale” a I'obscurité a été mesurée grice a des
objets de trés petite surface, correspondant a quelques minutes angulaires.

Divers auteurs ont déja souligné les différences importantes qui séparent
cette adaptation *‘régionale” de 1’adaptation “globale” ou de I’adaptation explorée
a laide d’objets de grande surface. Craik et Vernon (1941) ont utilisé des
objets lumineux de 10" et 17° a la fovéa, Arden et Weale (1954) des objets
de 2’7 et 7°, Rushton et Cohen (1954) des objets lumineux de 3’ et 2°.

Nous avons étudié [I’adaptation régionale en utilisant une transformation
logarithmique de la luminance en fonction du temps qui présente une relation
quasi linéaire dans la périphérie avec les objets de petite surface que nous avons
utilisés.

(b) Nous avons pu constater de la sorte que les caractéristiques de I'adap-
tation régionale a I'obscurité varient en fonction de I’excentricité {par rapport
a la fovéa) de la surface rétinienne explorée.

Au cours de la méme adaptation a I’obscurité entre 5 et 30°% la vitesse
d’adaptation régionale “a” varie relaiivement peu. A 0° on obtient un plateau
dés les premiéres minutes, le seuil lumineux a la fovéa étant plus élevé qu’a la
périphérie pour un test équivalent.

(c) Au cours de la méme adaptation a l'obscurité, avec des objets lumineux
dont la surface vaut respectivement 1 mm?, 1/4 mm?, et 1/16 mm?, les valeurs
de “a”, c’est.a.dire de la vitesse d’adaptation régionale, sonl voisines.

{d) Le seuil terminal varie avec l'excentricité pour une surface déterminée
relativement petite. Le seuil le plus bas est obtenu entre 15° et 30®. Dans nos
cag le plus fréquemment a 15° mais la différence entre le seuil a 15° et
a 30° est minime.
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Le seuil terminal est considérablement plus bas s’il est mesuré lors de I'adap-
tation globale que lors de Padaptation régionale, méme si cette derniére est
effectuée a I'endroit le plus sensible de la rétine et cela pour un test de 1 mm2,
Il est & noter néanmoins que les slimuli sont différents dans les deux techniques.

Avec les objets lumineux de 1/4 mm? et 1/16 mm? le seuil est plus haut
ce qui est normal en vertu des lois de sommation. Au cours de 1’adaptation
régionale le seuil peut s’abaisser environ de 100 fois avec des objets de 1 mm?.
La densité en batonnets est plus fortz vers 15°-20° (Osterberg, 1935; Willmer,
1961). C’est également vers 20° qu’'il y a le plus de batonmets reliés a une
cellule ganglionnaire (Vilter, 1949), D’aprés Polyak (1941) il existerait dans
cette région des cellules ganglionnaires géantes chez les primates. La faculté
de perccvoir dans Pobscurité dépend probablement de la densité en éléments
photorécepteurs a I’endroit étudié et de la probabilité de capter un certain nom-
bre de quanta par seconde et par récepteur.

{e) Nos avons recherehé si les données mesurées étaient bien reproductibles.
Dans I’ensemble il existe une variation inter-individuelle et intra-individuelle
relativement grande. On peut néanmoins noter que le “a”, c’est-a-dire la vitesse
d’adaptation régionale ou la pente et surtout le seuil terminal varient relative-

ment peu chez le méme individu.

(f) Ricco, le premier, a établi une relation entre la luminance percue et la
surface de I'objet employé. L’une des expressions mathématiques de cette loi
est: Intensité x (Surface}k — constante. La valeur “k”, appelé coefficient ou
exposant de sommation spatiale a été calculée par Arden et Weale (1954)
durant I'adaptation a IPobscurité entre deux objets lrés différents valant res.
pectivement 2°7 et 7% (figure 15).

CAS 8 muin. 20 min.
GBA. 0,67 092
RAW, 0.65 0,76

Figure IS (Arden et Weale, 1954)

Valeurs des coefficients de sommation 8 min,
el 20 min. apreés le début de I'udaptation.
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Sommation complete
Références: excentricité Surface en valeurs
angulaires

Croupe A

Hallett, Marriott et Rodger, 1962 50 3
Barlow, 1958 6° 1% 40
Hallett, Marrion et Rodger, 1962 10 k1IN
Bouman e1 Balkhuis, 1952 70 39
Weale, 1958 80 1
Weinstein et Arnulf, 1946 120 3
Graham et Margaria, 1935 15¢ 1°
Baumgurdt, 1949 15° 1°
Hullett, Marriott et Rodger, 1962 200 10
Graham, Brown et Mote, 1939 31° % 1e
Grahum et Bartlett, 1939 319 L 1°
Hallen, Marriott et Rodger, 1962 350 20
Groupe B

Bouman, 1950 . 1952 Ao 10"
Wald, 1958 10° 20
Browa, 1947 30° 15

Figure 16

Estimation de la sommation spatiale duns Uoeil adapté a Uobscurité avec des test de

différentes dimensions,

Remarque:

Dans le groupe A de Hallett la limite de la sommation spatiale compléte est plus
élevée: “grande™ sommation compléte.

Dans le groupe B clle est moindre: “petite’ sormmmation compléte,

d’aprés Hallew, 1963.
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Les quatre coefficients de sommation déterminés sur deux personnes ont été
obtenus en calculant la sommation entre un objet lumineux de 2’7 et 7°, mesurés
a8 8 degrés de la fovéa dans les deux cas. lls en concluent que la sommation
augmente durant 'adaptation a l'obscurit? et attribuent cette augmentation a
un facteur nerveux.

fls considérent que pour l'objet lumineux de 7 degrés, la sommation dépend
de la loi 2 Piper: k 0.5 et que cette loi serait valable jusqu’a 10% 1l faut
observer quc d’aprés les données actuelles. on considére la loi de Piper comme
trés approximative et que les auteurs ne sont pas unanimes sur les limities de
sa validite. En général. avec des objets plus grands que 6° on admet que la
luminanee est indépendante de la surface.

La valeur angulaire maximale des objets donnant un exposant de sommation
voisin de I'unité (loi de Ricco) varie suivant les auteurs (Hallett 1963, voir
figure 16) qui fait observer que les valeurs données, correspondent habituelle-
ment a un seul individu a cause des difficultés et de la longueur de ces ex-
périences. Dans cette figure, il est @ noter que ces valeurs ne concement pas
la fovéa, elles sont données a partir de 5° de la fovéa seulement.

Les objets lumineux que nous avons utilisés sont donc dans les limites des
petites sommations complétes a partir de 5% Ces objets ont une forme ovale,
les diamétres correspondent a des valeurs angulaires valant respectivement:

pour 1 mm? : 15 et 1D
pour 1/4 mm®* : 75 e 55
pour 1/16 mm* : 375 e 2’75

D’aprés nos résultats avec ces objets le coefficient de sommation reste voisin
de l'unité durant !e processus d'adaptation & I'obscurité.

Lors d’un travail que nous avons effectué sur des sujets amblyopes avec les
mémes objets lumineux (Sucs, 1963) nos avons lrouvé une sommation voisine
de l'unité dans l'oeil directeur, pour des conditions expérimentales analogues a
celles de ce travail.

Baumgardt (1960) et Pirenne (1962) en se basant sur les valeurs d’Osterberg
(1935) estiment qu'ils explorent une surface rétinienne comportant entre
10.000 et 11.000 batonnets lorsq’ils utilisent un objet de 1°, et environ 500
batonnets lorsqu’ils utilisent un objet de 10°, 5.000 batonnets avec un objet de
1/2 degré.
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Figure 17

(d’aprés Vilter 1949)

neurones dans une coupe dorso-ventrale de la rétine humaine (2

gauche: nombre de neuromes par champs Jinéaires de 100;

bipolaire a cénes
droite: valenrs du rapport —— (courbe R)
cones
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++++ 3 densité en
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des batonneis

des cellules bipolairse

des cellules ganglionnaires

des extrémités synaptiques des cénes.

segments externes des cénes dans les champs microscopiques successifs

du dénombrement rétinien.
Chacun des autres graphiques biométriques tracés ad trait comporte égalcment 140

points successifs,
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Ces valeurs sont valables dans la périphérie ou la densité en baitonnets est
importante {entre 12° et 20° de la fovéa).

Avec un objet lumincux de 1° (Vilter, 1949; figure 17) suffisamment de
batonnets sont stimulés pour que plusieurs cellules ganglionnaires soient solli-
citées. La limite des petites sommations (20’ d’apreés Hallett) parait correspondre
au nombre de batonnets reliés a une cellule ganglionnaire dans la périphérie.
La loi de Ricco pourrait dans le cas des grandes sommations complétes (1°
d’aprés Hallett) s’appliquer aux cellules géantes décrites par Polyak (1941)
chez le primate.

Dans les travaux effectués a 1'aide du périmétre statique de Goldmann (Fank-
hauser et Schmidt 1958, 1960; Sloan 1961; Sloan et Brown 1962; Gougnard
1961 ; Meur 1963; Sucs 1966) I’exposant de sommation est notablement inférieur
a l'unité lorsqu’il est calculé avec des grands objets lumineux {64 mm2, 16 mm2,
4 mm2) a fois dans la périphérie et a @°.

A 0° il existe une augmentation de l'exposant de sommation pour les petits
objets seulement, lorsque I’éclairage ambiant diminue, cette augmentation ne
s’observe pas avec les grands objets de P’appareil. Dans la périphérie ’exposant
de sommation varie peu en fonction de I’éclairage ambiant (Fankhauser et
Schmidt 1960, Meur 1963, Sucs 1966).

Nous pouvons conclure que & la fois en vision photopique et scotopique, les
limites de la sommation compléte (voisine de I'unité) paraissent rester inférieures
a 30’ dans la périphérie.

Cependant, si le champ réceptif augmentait (Rushton 1963/a, Arden et Weale
1954) au cours de l'adaptation a I'obscurité, on devrait observer une augmen-
tation de I’exposant de sommation avec les index de grande surface.

Vers la fovéa, il est vraisemblable que les objets ne sont pas encore assez
petits pour donner une sommation compléte. Zegers et Ladriere (1964) con-
sidérent que les objets lumineux doivent correspondre & un angle plus petit
que 6’, méme alors la loi de Ricco ne serait pas strictement respectée, d’aprés
Zegers et Ladriére,

Dans ce travail, nous avons étudié la diminution du seuil différentiel qui ne
se passe pas d la fovéa mais surtout & partir de quelques degrés dans la
périphérie. On peut donc considérer qu’avec un objet de 1 mm?, ayant une
valeur angulaire comprise entre 15’ et 11°, nous avons étudié dans la périphérie
Vadaptation @ Vobscurité dans le champ réceptif d’une cellule.

(g) L’interprétation de la sommation spatiale pourrait atre la suivante: dans
le champ réceptif d’une cellule, la sommation spatiale serait compleéte.
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Au point de vue anatomique, les cellules ganglionnaires sont beaucoup plus
petites pour les récepteurs de la fovéa. Notamment a la fovéa chaque céne ou
récepteur fovéolaire a simultanément deux liaisons: d’une parte un céne serait
relié a une cellule par Pintermédiaire du systéme en ligne directe et d’autre
part un cdne serait relié & environ 11 cénes par le systéme®diffus. (Polyak,

1941).

Vilter (1949) a également trouvé qu’il existe deux cellules ganglionnaires pour
chaque cone dans la fovéa. Tndis qu’a la périphérie plusieurs dizaines ou cen-
taines de batonnets seraient reliés a une cellule. Si on suppose que la sommation
diminue dés que la grandeur de I’objet “déborde” du champ réceptif de la
cellule, les différences observées entre la fovéa et la périphérie deviennent
explicables, 1l est généralement admis que la sommation est plus grande dans
la périphérie que dans la fovéa entre deux objets donnés, relativement petits
(par exemple 1 mm? - 1/4 mm?2), cependant, méme dans la périphérie, la
sommation diminue fortement si on utilise des objets lumineux plus grands.

Avec des objets de plus grande surface, le seuil dépendrait de la loi de
Piper ou de Piéron. La loi approximative de Piper serait valable dans la péri-
phérie pour des objets compris entre 30’ et 6° Ensuite, la luminance devient
indépendante de la surface.

D’autre part, il existe une augmentation de la sommation dans la fovéa avec
des objets lumincux plus petits.

Si on présentait des objets lumineux encore plus petits que ceux que nous
avons utilisé {a condition, bien entendu, qu’on puisse les voir}), il est vraisem-
blable que la sommation deviendrait également compléte ou voisine de l'unité
dans ces conditions.

Si on considére la surface de l'objet, il existe un seuil pour la sommation
parfaite: au plus il est bas au mieux on voit, c’est-a-dire que la qualité de
'image sera également meilleure. Par la sommation, la sensation lumineuse est
reliée a Vacuité visuelle. Apres avoir étudié la rétine de nombreuses espéces de
vertébrés, Verrier (1945) conclut:

“pour apprécier le pouvoir séparateur de la rétine, il faut tenir compte de
plusieurs éléments:

cellules visuelles éléments récepteurs
le rapport ou
cellules ganglionnaires éléments conducteurs

mais le rapport peut conduire i des erreurs si on n’envisage pas également le
diamétre de la cellule visuelle.
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Le pouvoir séparateur de la rétine est indépendant de la forme générale des
cellules visuelles”. Ce pouvoir séparatcur de la rétine ne serait point ’apanage
d’'un type déterminé de cellules, les celllules a cones. Chez les rapaces noc-
turnes, les cellules fovéales sont typiquement des bétonnets. Vilter (1954) a
trouvé 800.000 batonnets par mm? dans la fovéa chez un poisson, le Bathylagus
Benedicti, alors qu’il existe 200.000 récepteurs (type céne) par mm? dans la
fovéa humaine.

cellules visuelles

Dans les diverses fovéae le rapport
cellules ganglionnaires

n’est pas toujours égal a l'unité mais il s’en rapproche beaucoup plus que dans
toute autre partie de la rétine (Verrier 1945).

Il est vraisemblable qu’il existe de grandes variations individuelles (Hallett
1963) quant a la répartition et la grandeur de ces cellules (Polyak, 1941;
Vilter, 1949).

Si la grandeur du spot est a la limite du champ réceptif de la cellule, il peut
stimuler de différentes maniéres. Selon le hasard, le spot lumineux sollicitera
le champ réceptif d’une seule cellule (sommation compléte K 1) ou bien
plusieurs cellules (moins bonne sommation K < 1},

Ce qui peut expliquer les différences observées chez un méme individu et
également l'influence de la durée de présentation de I'objet (ajustement par
mouvements de yeux).

Pour qu’il existe une acuité visuelle ou une perception d’une grande surface
ou d’une image, il faut que beaucoup de neurones soient sollicités, le cerveau
en intégrant et discriminant est conditionné pour restituer I'image.

Si seulement le neurone le plus sensible a la lumiére (dans Padaptation a
’obscurité) déterminait la courbe d’adaptation d’une grande surface, il n’y
aurait pas de perception de l'objet lumineux car sans Vintégration de tous les
neurones, la perception d’un grand objet ou d’une grande surface est proba-
blement impossible.

Pans le champ réceptif d’un neurone le pouvoir séparateur n’existe proba-
blement pas, c’est pourquoi I'acuité visuelle est moins bonne dans la périphérie.
Cest pour cela également qu’en pathologie on observe pour un objet donné,
augmentation relative de la sommation spatiale et jamais une diminution, ce
qui signifie une diminution du pouveir séparateur.

Quand lacuité visuelle est élévee, elle pourrait dépendre du systéme “‘en ligne
directe” de Polyak (on Iutiliserait quand on veut voir des détails, quand on
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fixe), sinon on utiliserait le systéme diffus, d’oit diminution du pouvoir de
différenciation et notamment lors de I'adaptation a I’obscurité.

*

* *

Tentons maintenant de revenir & {analyse du phénoméne d’adaptation a
Pobscurité en nous basant sur nos résultats expérimentaux et sur les données
anatomiques, physiologiques ¢t physico-chimiques relatives au fonctionnement
rétinien.

Pour comprendre ou approcher le phénoméne de I'adaptation a P’obscurité.
examinons ce processus sous différents angles: tout d’abord au point de vue
moléculaire et photorécepteurs, ensuite I'adaptation régionale avec des objets de
petite surface et enfin I’adaptation globale ou avec des objets de grande surface.

a} Selon les calculs de Wald et Coll. (1963), pour une luminance de 10—°
mL, 1 baronnet absorbe 1 photon par 1/4 seconde: aprés cette valeur les cones
domineraient.

La probabilité de stimulation est cependant conditionnée par Iexistence dans
le segment externe du bétonnet d’une quantité suffisante de rhodopsine sous
sa forme “non décomposée” (Rosenberg 1958, 1961; Wolken 1963). Lorsq’on
commence l'exploration adaptométrique la luminance est voisine de 10—2 ml.:
comme le sujet a é1é préalablement ébloui, il n’existe que peu de chance pour
qu’un batonnet ait déja régénéré sullisamment de rhodopsine. Ceite probabilité
trés faible de stimulation constitue encore une hypothése optimiste car il faudrait,
pour déclencher la sensation lumineuse, au moins deux quanta dans l'obscurité
dans la méme bilonnet ou bien un second gquanta, situé dans un autre
batonnet ou dans un cone, a une distance relativement proche et dans un temps
relativement court {Van der Velden 1944. 1946; Bowman et Van der Velden
1947; Bowman 1950).

En vision photopique Bouman et ten Poeschaete (1953) considérent que 4
quanta est le minimum pour déclencher une sensation lumineuse.

En vision scolopique, d’autres auteurs, Stiles (1939), Hecht et coll. (1942),
Baumgardt (1953), Dillon et Zeghers (1958), Ladriére (1961), ont donné des
valeurs variant entre 2 et 7 quanta comme énergie minimale requise pour
obtenir une sensation lumineuse, ce qui diminue encore la probabilité.

Le nombre de batonnets conductibles augmente en fonction du temps comme
la rhodopsine. La probabilité quun quanium (ou deux) atteigne un batonnet
et soit absorbé ou bien qu'un deuxiéme quantum f{rappe un autre batonnet ou
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cbne, (& condition qu’il soit également activé et relativement proche) augmente
en fonction de la régénération de la rhodopsine. Ceci explique ’apparente aug-
mentation de sensibilité des batonnets au cours de l'adaptation a ’ebscurite,

Comme on trouve toujours de la rhodopsine non décomposée, méme apres
un éblouissement intense et prolongé, on peut supposer qu’au début de I’adap-
tation, il reste également quelques batonnets ou récepteurs contenant de la
rbodopsine non décomposée ou moins décomposée que les autres, c’est ceux-la
qui répondent e€n premier lieu.

Les batonnets sont réunis par plusieurs dizaines ou centaines a une seule
cellule. Il parait vraisemblable que deux batonnets de es systéme, s'ils regoivent
chacun un quanlum et donc déclenchent chacun une stimulation de la cellule
nerveuse, donneront une impression lumineuse.

Les cones de la fovéa dépendant du systeme diffus et en ligne directe seront
moins sensibles dans I’ohscuité, puisque la probabilité que deux quanta atteignent
une cellule est moins grande.

b) Si on procéde a la mesure de I’adaptaiion a l’obscurité avec des objets
lumineux de trés petite surface, c’est-a-dire avec des objets valant 1 mm? ou
1/16 mm?, la relation reliant le logarithme de la luminance et le temps parait
étre linéaire.

Si en étudie la sommation avec de trés petits objets, on sollicite seulement
le champ réceptif d’une cellule; dans ces conditions la sommation est compléte,

Dans ce systéme, i) semble que le pourcentage de rhodopsine non régénérée
dépend du Log du seuil de perception lumineuse. Lorsque la rhodopsine est
pratiquement régénérée, les récepteurs peuvent fonctionner au maximum et le
systéme atteini sa sensibilité maximale. Il est a noter que la régénération de la
rhodopsine suit une loi exponentielle (Rushton 1961-a).

c} Il ne faut pas oublier que l'adaptation a I’obscurité mesurée par une
méthode psycho-physique dépend en dernier ressort de la réponse du sujet lui-
méme. Si on procéde a une adapration globale, ou bien avec un objet lumineux
de grande surfacc, la réponse du systéme integre la réponse de toutes les cellules
qui fonctionnent a ce moment.

i on se place a un niveau plus haut, le systéme nerveux re¢oit une grande
S plac plus haut, le syst t grand
quantité d’informations & partir des neurones ou cellules. Le systéeme doit intégrer
ces données: c’est la perception lumineuse d’une grande surface.

A tout moment I'adaptation a 'obscurité peut se décompeser en deux phases
qui surviennent successivement et presque simultanément:
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1) Réponces des récepteurs activés, dans le champ réceptif de chaque cellule,
qui dépendraient du log du seuil lumineux ou exponentiellement du pour-
cenlage de rhodopsine décomposée. La vitesse d’adaptation loeale & Vobs-
curité (a) dépendrait de la formule:

log I — log It

tg‘—‘zg

I et [; étant des luminances minimales du champ réceptif d’une cellule
pergues aux temps b et ti.

2) Intégration des différentes réponses par le systéme nerveux central qui
est proposrtionnel au log de la sensibilité lumineusc au temps X. La vitesse
d’adaptation globale (A) dépendrait de la formule:

log log I — log log Iy

A=

te — 1y

I> et I; étant des luminances minimales percues aux temps t: et t1 (voir)
travail: Sucs et Coppez, 1957; et Sucs 196]).

St on accepte ces considérations, certains caractéres de notre modéle mathéma-
tique deviennent mieux compréhensibles.

Les deux stades successifs d’intégration lors de [’adaptation globale que nous
venons d’évoquer nous semblent se traduire par le fait que c'est le log log 1
el non le log 1 qui est uni au temps d’adaptaiion par une loi linéaire. De méme
il devient normal que les courbes d’adaptation relevées a I'aide d’objets lumineux
de surfaces trés différentes ne soient pas paralleles, la pente plus inclinée ohtenue
pour des objets lumineux de grande surface traduisant une augmentation de
la puissance d’intégration nerveuse en fenction du temps.

CONCLUSION

L’adaptation régionale avec des objets lumineux de trés petite surface (quel-
ques minutes angulaires) a été réalisée a différentes distances
des sujets normaux.

Dans la périphérie, la relation entre le log de la luminance et le temps est
pratiquement linéaire pendant I’adaptation.
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A la fovéa P’adaptation est trés rapide.

Dans la périphérie 2 un endroit déterminé du champ visuel, si on mesure
les seuils avec des objets trés petits au cours de la méme adaptation a I’obscurité,
les droites obtenues en prenant le log de la luminance en ordonnées et le temps
en abscisses son! pratiquement paralléles. l.’exposant de sommation calculé entre
ces surfaces valant quelques minutes angulaires reste voisin dz l'unité durant
I’adaptation a I’obscurité.

D’aprés différentes données, exposées a la discussion, et notamment les dennées
anatomiques, on peut supposer que dans ces conditions on mesure |’adaptation
a Pobscurité dans les limites du champ réceptif d’une cellule.

A partir de ces obcervations, le phénoméne de ’adaptation a I'obscurilé pourrait
s’expliquer de la maniére suivante:

1) Stimulation {umineuse au sein d’un photo-récepteur:
: P

Les quanta ne peuvent étre transmis au systéme que s’il existe suffisamment
de rhodopsine régénérée dans les photo-récepteurs. Ce qui explique I’augmen-
tation de sensibilité lumineuse au cours de |'adaptation a I’obscurité.

2) Perception lumineuse eu présentant un objet de petite surface corres-
pondant aw champ réceptif d’une cellule:

In semble exister une relation linéaire entre le log du seuil el le temps: le

logarithme du seuil est en relation probable avec la proportion de rhodopsine
décomposée,

3) Perception lumineuse en présentant un objet de grande surface:

Le phénoméne dépend de I'intégration par le systéme nerveux des adaptations
de toutes les cellules impliquées. L’adaptation de ces champs réceptifs étant
elle-méme reliée exponentiellement a la luminance:

log log 1. — log log |
d’oni AN — — -—
to 4
a *

Nous remercions MM. les Professeurs J. J. DESMAREZ, J. FRANCOIS et
P. VISSER pour les préeieux conseils qu’ils nous ont dennés. Nous remercions
également MM. les Professeurs L. COPPEZ et P. DANIS qui neus ont permis

d’utiliser Pappareillage néeessaire.
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REVISION DE LITERATURA.

SURGICAL TREATMENT OF DISLOCATED LENSES.
REPORT OF TEN CASES USING THE
BARRAQUER METHOD

BY
ADLER, S., M. b.

Johunnesburg, Somth Africa

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 retrodisplacement of iris root and trauma to other structures.

Until recently the treatment of dislocated lenses was usuaily masterly inactivity
or needling, particulatly by the double-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 the lens is advisable and is now a safe procedure due
to the following recent advances:

1. Removal of the lens after its fixation from behind with a special double-
pronged needle designed by José Barraquer.

In cases of completz subluxation the patient must be turned into the prone
position to allow the lens to gravitate behind 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-table, 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 also devised a special platform for working below the patient.
A raised support at the head end allows the operator to work comfortably at

445



ADLER, S.

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 30% lysophiled urea in invert sugar and water (urevert) ;
@®ral glycerol and saline; Relaxants: Retrobulbar anaestbesia 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 obtained in ten consecutive cases with resulting
visual acuity as follows:

6/6 in four cases: 6/18 or better in four cases; no change in two cases
who had no perception of light before surgery. There were no surgical com-
plications except very slight vilreous loss in two cases.

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

Brit. J. Ophth.
S1: 73.85. 1.967.
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ACTIVIDADES

DE LA
SOCIEDAD AMERICANA DE OFTALMOLOGIA Y OPTOMETRIA

En el periodo de diciembre 14 de 1966 al 16 de diciembre de 1867, fueron elegidos
Miembros de Numero de la Sociedad Americana de Oftalmologia y Optometria los

doctores:

Dr.
Dr.
Dr.

Pablo Cipriano D’Alessandro
Alfredo Muifios
Gilberto Correa Cilcarromero

Buenos Aires, Argentina
Barcelona, Espana
Lima, Perd

Dr. Fernando Gémez Da Silveirs Rio Grande do Sul, Brasil
Dr. Oscar Cordova Cérdova Lima, Perd

Dr. Luis Assumpgao Osorio Porto Alegre, Brasil

Dr. Walier Arzabe Fuentezals Santa Cruz, Bolivia

. Grant Stuart C.

. Robert A. Koetting

. Lee Moss Herbert

. Harold E. Davis

. William Ludlam

. Charles Harrison May
. WM. R. Baldwin

San Bernardino, California
St. Louis, Missouri
Woodbrige, U.S.A.
Chicago, U.S.A.

New York, U.S.A.

San Bernardino, California
Oregon, U.S.A.

Dr. Hruby Karl Vicna, Austria

Dr. Juan Vitteri Argoti Guayaquil, Eczador
Dr. Hernando Camacho Paz Bogota, Colombia
Dr. Enrique Rodriguez Rodriguez Ibagué, Colombia

Dr. Jorge A. Berganza de la Torre Tulancingo, México

Dr. Alfredo Lauer S. Bogota, Colombia

Dr. Viadimiro Golovin Buenos Aires, Argentina
Dr. Jesse Cortés Miami, U.S.A.

. Jorn Roberg-Ans

Charlottenlund, Dinamarca.

Cada uno de los nuevoes Miembros ha sido informade de que en su Nombramiento
no debera encontrar solo un honor sino ademas una fuente de inspiracion de valor

académico y prictico considerables.

Durante el misme periodo los doctores:

J. 1. Barraquer, M. D.
Hernando Henao, O. D.

Carlos Winz, O. D.



ACTIVIDADES

Enrique Ariza Henao, M. D.
Carlos Téllez, O. D.

Gilberto Montano, M. D.
Jaime Téllez, M. D.

José Maria Silva, M. D.
Fabian Martinez, O. D.
Gabriel Merchén, O. D.
Francisco Barraguer C., M. D.
Gustavo Scioville, M. D.
Zoifo Cuéllar M., M. D.
Hartmut Weber, O. D.
Newton Wesley, O. D.

Jorge M. Mosquera, M. D.
Dereck Ainslie, M. D.

Dictaron sendas conferencias cn las fechas v horas previstas en nuestro programa

de actividades de la Sociedad Americana de Oftalmologia y Optometria.

Cada Miembro de Nimero de la Sociedad ha estado recibiendo sin costo adicional,
la suscripcién anual “Archivos de la Sociedad Americana de Oftelmologia y @ptome-
tria’, habiéndose publicado en el afio de 1967, los nimeros 1 y 2 del Vohimen VI,
que en Ja uctualidad estan recibiendo tanto los miembros como los suscriptores.

L.a Sociedad fundada haee 10 afios, actualmente es sana y vigorosa y muestra de
ello es el gran aumento de nuevos miembros, y las prestigiosas figuras de la Oftal-
mologia mundial que colaboran

Sin embargo es necesario hacer nuevos Miembros, cada uno dedicado a la promo-
cién e investigacién de los campos de la Oftalmologia y Optometria.

Sea esto una invitacién a todvs los Miembros de nuestra Sociedad y a nuestros sus-
criptores, para que sugieran nueves nombres que se unan a nosotros.

Formatos adicionales para aplicaciéon a Miembros pueden ser obtenidos en nuestras
oficinas.

En TIa iltima asamhlea llevada a cabo el 16 de diciembre de 1967, se eligié nueva
Junta Directiva constituida asi:

Vicente Rodriguez Plata, M. D.
Hemando Henao, O. D.
Salomén Reinose A., M. D.
José I. Barraquer, M. D.
Wesley Newton, O. D.
Francisco Barraquer, M. D.
Carlos Téllez, O. D.

Secretario General y de Redaccién: Salomén Reinoso A., M. D.
Tenemos asi mismo el gusto de anunciarles las actividades de la Sociedad Americana
de Oftalmologia y Optometria para 1968 de acuerdo con el programa que le ad-

juntamos.
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Sociedad Americana de
Oftalmologia y Optometria

1.968 SCIENTIFIC PROGRAMME
PROGRAMA CIENTIFICO PARA 1.968

10° Aniversario

JANUARY 4.

8 a. m. Surgical Session ... ... ...... ......
Sesién Quirlrgica.

%4.30 p. m. Conference: Strabismus ..............

Conferencia: Estrabismo.

Conference: Contac Lens i Keratoconus.
Conferencia: Lentes de Contacto rn
Queratocono.

FEBRUARY 1.

8 a m. Surgical Session ...... ........ ......
Sesion  Quirirgica.

8.30 p. m. Conference: History of the Optometry.
Conferencia: Historia de la Optometria.
Conference: Anistometropia ...........
Confereneia: Anisometropia.

FEBRUARY 23.

8.30 p. m, Conference: The Importance of Surgery
of the Vitreous. in Opthalmology ......
Conferencia: La importancia de la Ciru-
gia del Vitreo en Oftalmologia.
Conference Surgery for Minimal Piosis.
Conferencia: Cirugia en Ptosis Minima.

MARCH 7.

8 2. m. Surgical Session ....... ... ...
Sesion Quirdrgica.

49

Dr. I. 1. Barraguer, M. D.
Dr. Guido Beena, M. D.
{Santa Marta)

Dr. Cartos Téllez, D. D.

Dr. 1. . Berraguer, M. D.
Dr. Cerlos Winz, O. D.

Dr. Hernando Henao, Q. D.

Dr. A. Benedict Rizzuti, M. D.
{LI.S.A))

Dr. R. M. Fusanella, M. D.
(U.S.A)

Dr. J. . Barraquer, M. D.
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8.30 p. m. Conference: Episcleriiis of Parasitic
OTigin . #o®i shfe 55 vovsans B myrmars
Conferencia: Episcleritis de origen Pa-
rasitario.

Conference: Freezing of the Cornea . ...
Conferencia: Congelacion de la cornea.

ABRIL 4.

8 a: m- Surgical Session .7...cwv. i s
Sesién Quirargica.

8.30 p.m. Conference: Keratometry ...... ... ...
Conferenciu: Queratometria.
Conference: Sub-scleral Sclerectomy...
Conferencia: Esclerectomia sub-escleral.

MAYO 2.

8 ar 'mx Surgicali'Session .wuiiaw 3o vesesyaes
Sesiéon Quirnirgica.

8.30 p. m. Conference: Palpebral Plasties ........
Conferencia: Plastias Palpebrales.
Conference: Electro.Ratinographie ....
Conferencia: Electro-Retinografia.

JUNE 6.

8 as i Surgical Sessiond:s ey - owmmre e

Sesion Quinirgica.
8.30 p. m. Conference: The bhifocal and ist Pres-
eripeion. ...... ...... ...... 55000005

Conferencia: El Bifocal y su Prescripcién
Conference: Biochemistry of the cornea.
Conferencia: Bioquimica de la cérnca.

JULY 4.

8 a. m. Surgical Session ...... ...... ...,
Sesion Quirurgica.

8.30 p. m. Conference: Surgery of Strabismus ....
Conferencia: Cirugia del estrabismo.
Conference: Present concepts in glau-
COMARITRE - ookl Bl TR S

Conferencia: Conceptos actuales en glau-
coma.
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Dr

. Jorge Vasco P., M. D.
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Dr.

Dr

Dr

Dr

. J. 1. Burraquer, M. D.

. Hernando Castro, M. D.

. Angel Herndndez, M. D.

. I. 1. Barraquer, M. D.

. Hartmut Wewer, O. D.
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Dr

Dr

Dr.

.1 {. Barraquer, M. D.

. Enrique Ariza H., M. D.

Francisco Rodriguez V.,
M. D.



1968 SCIENTIFIC PROGRAMME

AUGUST 1%

8 a. m.

8.30 p. m.

Surgical Session ...... ...coit viunnn.
Sesion Quirirgica.

Conference: Present Therapeatics in
OculatACanCer . vovii sumrsm svs i

Conferencia: Actualizaciones Terapéuti-
cas en cancer ocular.

Conference: Subject will be opportuna-
telly announced. ... ...... ...... ....

Conferencia: su tema se anunciara.

SEPTEMBER 5.

8.30 p. m.

Surgical Session ...... ...ii iann.
Sesion Quirdrgica.

Conference: Radiotherapy in Ocular
BUMOTS vt it vvien vavee eirennanne

Conferencia: Radioterapia en tumores
oculares.

Conference: Anesthesia and arterial
Hypertension ...... ..... ccoo vuovunn

Conferencia: Ancstesia e hipertensién
Arterial.

OCTOBER 3.

8.30 p. m.

Surgical Session ...... ... cio...
Sesién Quirirgica.

Conference: Abstrats and Experiences on
Ocular Tonometry ...... ...... .. ....

Conferencia: Apuntes y experiencias 2o-
bre Tonometria Ocular.

Conference: Corneal Micosis .........
Conferencia: Micosis Corncales.

NOVEMBER 7.

8 a. m.

Surgical Session
Scsion Quirdrgica.
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8.30 p. m. Conference: Preserved Sclera in Ocular Br. Francisco Rodriguez, M.D.
SUBEEEY;. . g iom soiwiimns) wn e rad s

Conferencia: Esclera preservada en Ci-
rugia Ocular,

Conference: Influence sinusal Affections
in Ocular Pathology ...... ...... ... Dr. Viceate Rodriguez P.,
M.D.

Conferencia: Influencia de las afecciones
sinusales en Patologia ocular.

DECEMBER 5.

8 a. m. Surgical Session ...... ciiiir ciainn Dr. J. 1. Barrequer, M. D.
Sesion Quirirgica.

8.30 p. m. Confercnce: Opiical Physics of Mirrors.
Conferencia: Fisica Optica de los espejos  /)r. Alberto Reinoso A., M. D.
Conference: Fleoptics. ...... ... ..... Dr, Febidn Martines, O. D.

Conferencia: Pleoptica.

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

NOTA: Las reuniones seran complementadas con una comida puru intercambiar ideas
v a la cual asistiran quienes lo dcseen.

Apartade Nacional N? 700/2.

Bogota, Colombia.
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NOTICIAS

ST. LOUIS, MO., FEB. 15 An impressive assemblage of scientists and
scholars from throughout the world at the first International Conference on visual
Science, scheduled on the campus of Indiana university, Bloomington, April 2-4,
will serve as a forum to reveal new approcbes and developments in the realm
of visual science research.

Planned to provide a 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; Professor Yves Le Grand, Paris, France, recognized 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; John Lott
Brown, Kansas State university; Raymond Crouzy, Paris, France; Russell
DeValois, Indiana university; Jay M. Enoch, Washington university; Andriana
Fiorentini, Florence, Italy;

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

Topics of the presentation will be coneerned 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 university division of optometry 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.
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CASA HELLER LTDA.
APARTADO AEREO 4966 — BOGOTA — COLOMEIA

Applications and correspondence concerning advertisements please
" - address to:

CASA HELLER LTDA.
APARTADO AEREO 4966 — BOGOTA— COLOMBIA
CANJE:

Se solicita canje con las publicaciones congénercs.
On accepte des échanges avec les publications congéncres.
Exchange with similar publications is desired.
Wir bitten mmn Austausch mit achnlichen Fachzcitschriften
Aceitan-se permutas con publicacoes eongéneres.
Si desidera il cambio colle publicazioni congeneri.
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En las Afecciones Oftalmicas u Oticas

Terra-
ortril

TERRAMICINS hidrecortisona

TERRA.CORTRIL

@ Suspension Oftalmica-Otica

Ungiicnlo  Olicu-Oftilmico. ccu Polimixina B
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Qc/ hehing Productos »Schering A.G.«

para Oftalmologia

{Hormono odrenocorticotropo)
ompollas de 2,5 y 10 U. I,
froscos de S c.c. con 100 y 200 U. L.

ACTH »Schering A.G.«
ACTH-DEPOT »Schering A.G.¢

Albucid oftalmico
Colirio

{p-ominabencenasvlfonocetitomido sédico)

solucion ol 20%; froscos - pipeto de 10 c.c.

{Allercur- Penicifino)

Allerpén
froscos con 400,000 y 800.000 U. I,

(Hioluronidoso)

ompollos de 350 U. 1.

Kinadena

(Prednisona)

Delta-Scherosona
10 y 30 tobletos de S mg. c¢/v.

[Prednisolono)

Scherisolona
10 y 30 tobletos de 5 mg. cfu.

'Cortisono con Cloronfenicol)

Scherosona oftalmica
ubos con 2 g. de solucién oleaso

. (Hidrocortisono con Cloronfenicol}
Scherosona F oftalmica

"bos con 2 g. de solucén oleoso

Schering A.G. Berlin Representantes: Quimica Schering Colombiona Lida. ,Bogota

. Colle 18A No. 33-15 - Tel.. 478415118
Alemania

Apartado aéreo 3559 - Apartado Nacional 147
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we’'d like

to get

a word 1n
...edgewise.

CONSISTENT
CONSISTENT

CONSISTENT
CONSISTENT

x'+y'=40.86+3.08y

x*+3.18x+y*+5.22y=102.75

X—9,2=12.2y—y'—58.36

is the word that describes the edge of a PARABOLAR fully-
finished CONTACT LENS.

because every PARABOLAR edge is manufactured on spe-
cialized. automated equipment. exclusively designed and
patented. for precise duplication.

because—to us—the finishing of a lens is its most important
aspect. PARABOLAR CONTACT LENSES, since 1957,
have been sold only fully-finished,and 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.

—accept no substitute for-

parabolar’ parabolette

ultra- thin

the guality, fully-finished contact lenses made only by

DANKER & WOHLK, Inc.
314 HEMPSTEAD AVENUE « WEST HEMPSTEAD, N.Y.
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Ultralan

Schering AG Berlin

Pruebe primero ultralan
el non plus ultra de las
Eomadas corticoides.

a (nica con mecanismo
de accian en dos fases.
Tubos de 10y 30q
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[TALMEX

“PRODUCTOS CIENTIFICOS”
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ARQUIVOS BRASILEIROS

DE OFTALMOLOGIA

Fundador: W. BELFORT MATTOS +

DIRETORES

RUBENS BELFORT MATTOS
B. PAULA SANTOS
RENATO DE TOLEDO
DURVAL PRADO
H. MARBACK
JACQUES TUPINAMBA

ASSINATURAS US. § 7.—
Dirigirse a: RUBENS BELFORT MATTOS

CAIXA POSTAL, 4086 SAO PAUL® BRASIL
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Edizq
Smm EdI74
7mm E-3174
Bmim

MARTINEZ
NEW DISPOSABLE CORNEAL TREPHINE

An extremely sharp cornea! trephine having the following outstanding

features.
Blade penetrates to 1.5mm at which point a stop prevents further

penetration.
All stainless steel. Four sizes: 6, 7, 8 and 9mm.
No. E-3174 Each $6.00

4570 Audubon Ave., §t. lLouvis, Mo. 63110

STORZ INSTRUMENT COMPANY,
New York Showroom 629 Park Avenue
XI
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INSTITUTO BARRAQUER SOCIEDAD AMERICANA
de de
AMERICA OFTALMOLOGIA Y OPTOMETRIA

Announces its “PRIMUM FORUM OPHTHALMOLOGICUM®, to be held in
Bogota, Colombia, on March 16th. thlu 20th. (immediately after the XXl
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 Aéreo 20945 Bogota (2) - Colombia

Tienen el gusto de comunicar a Ud,, que el “PRIMUM FORUM OPHTHALMO-
LOGICUM”, tendra iugar en Bogota, Colombia, del 16 al 20 de Marzo de
1970. (Inmediatamente después del XXI| CONCILIUM OPHTHALMOLO-
GICUM UNIVERSALE de México).
Temas:

1) Queratoplastia Refractiva: a - Correccion Miopia.

b - Correccién Hipermetropia y
Afaquia.

¢ - Correccién Astigmatismo.

2) Crioextraccion del Cristalino.
Los temas serdn complementados con mesas redondas, proyecciéon de pe-
liculas y sesiones quirurgicas televisadas.

Informacion: Apartado Aéreo 20945 Bogotd (2) - Colombia.
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PREPARADD OF1AtMICO ESTERIL—UEXAMEIASONZ

MAYOR POTENCIA +
MAYOR ABSORCION CORNEAL +
CONTACTO PROLONGADO +
DOSIFICACION ACELERADA=
UN GRAN AVANCE EN LA OFTALMOTERAPIA CON ESTEROIDES

M u e [
»
1soplo

Corticoesteroide-Antibacteriano MﬂXltl‘Ol

. ve
Proporciona las ventajas
unicas del Maxidex
Sermet soms 0E (dexametasona) combinadas

neomicina (como sulfato) 35 mg/ml con la actividad
sulfato de pollmixina B 6.000 unidades/ml

antibacteriana de
amplio espectro.

Alcon Labarstories {ntarnatlonal Co.
Fort Worth, Texas, € U.A.
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PRIMUM FORUM
OPHTHALMOLOGICUM

To be held in Bogota, (Colombia)
16-20 March 1970 — Following the XXI

International Congress of Mexico

Subjects: | ) Refractive Keratoplasty;

a) Myopia Correction.
b) Hyperopia and Aphakia Correction.
c) Astigmatism Correction.

i) Cryoextraction of the Lens.

INFORMATION: [nstituto Barraquer de América
Apartado Aéreo 20945

Bogota (2), D. E. Colombia, S. A.
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