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CHRONIC EXTERNAL PROGRESSIVE
OPHTHALMOPLEGIA

BY
GEORGES ASSIS M., M. D.

Cali. Colombia

Although external ophthalmoplegia occurs in many diseases, chronic external
progressive ophthalmoplegia, best refered to as abiotrophic ophthalmoplegia, is
a clinical condition accepted as a separate entity. It is characterized by gradual
development of ophthalmoplegia and ptosis without involvement of the pupils
and accommodation. Both eyes are involved but not necessarily to the same deg
ree. It usually progresses toward total ophthalmoplegia, although there may re-
main limitation of the eyelids or the eyelids and the elevator muscles of the eyes.
Rarely is it associated with other abiotrophic degeneration like retinitis pig-
mentosa and spinocellular atrophy. It attacks both sexes and can occur at any
age. The more advancend the age of the patient, the more benign is its course,
and there are more possibilities that it will not lead to complete ophthalmoplegia.

Investigators have recently been in agreement that the characteristic changes of
this disease are of the type usually observed in the skeletal muscles in cases of pro-
gressive muscular dystrophy, and they agree that in cronic progressive ophthal-
moplegia these changes are correlated with progressive muscular dystrophy and
represent a special type of this disease, with predominance or predilection in
the extraocular muscles. They sustain this in that some cases have presented
themselves concomitantly with dystrophic changes in the skeletal muscles. 2, 3,
4. 5, 6, 7. Lapresle and Jarlot found evidence of progressive muscular dystrophy
in three cases with biopsy of the extraocular mucles. 8. The Brumbacks note an
additional case also proved by biopsy.
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GEORGES ASSIS M.

Inexpressive face. Photo-
graph in primary posi-
tion, The small palpebral
fissure is due to contrac-
tion of the frontal
muscles,

A patient with external progressive ophthalmoplegia in association with abio-
trophic retinal degeneration was studied by Thorson and Bell. The muscular weak-
ness and ptosis were attributed to external dystrophic ophthalmoplegia and were
proved by electromyography and biopsy. 10. It is generally accepted that crea-
tinuria is common in all classes of diseases that affect the general musculature
and that it is particularly marked in muscular dystrophies. 11, 12, 13.

The differential diagnosis is made especially with myasthenia gravis. Both con-
ditions produce similar signs and symptoms. In abiotrophic ophthalmoplegia
there is an absence of diurnal fluctuations, non-association with fatigue, and non-
involvement of the limbs. The definite differentiation is made by the use of Neos-
tigmine or with Tensilon chloride, which do not produce any favorable improve
ment in abiotrophic ophthalmoplegia but which are positive in cases of myasthe-
nia gravis, 3

The exclusion of the pupil with paralysis of the third craneal pair is a charac-
teristic of diabetic ophthalmoplegia. Investigators suggest that the persistance of
normal pupillary reaction was due to the non-involvement of the circumferential

14



PROGRESSIVE OPHTHALMOPLEGIA

portion of the third nerve. 14. Jack E. Goldstein, M. D., and David G. Cogan,
M. D., of Boston, in their study of 21 cases, found that this pupillary exclusion
is present in the majority of cases, although in some cases various degrees of
iridoplegia were encountered. This is contradictory to the non-diabetic cases and
due to tumors or aneurysms where the pupil is usually involved. The course of
the ophthalmoplegia is benign, gradually disappears in a few months, an is more
characteristic in diabetic patients of poor control and of long duration. 15.

Case presentation: 16 years old, female, caucasian. Relates that she began to
note falling of the superior eyelids four years ago. beginning with the left eye,
and that it became progressively more severe. ending in complete ptosis for
which she tried to compensate by contracting the frontal muscles and inclining
the head toward the back. At the same time she experienced increasing difficulty
in moving the eyes in any of the cardinal directions. She did not refer to night
blindness, diplopia, or modification of the ptosis during the day. She is temper
amentally unstable and not very sociable. has lack of apetite, and suffers fre-
quent insomnia,

Personal History: At the age of one year she had a “Supurative infection”
in one ear which lasted for two years: the measles at three years of age; whooping
cough at nine, smallpox at eleven, menarche ten months ago, and an irregular cy-

The orbiculary muscles are normal,

15



GEORGES ASSIS M.

The eyes are almost fixed in all cardinal positions.

cle very three to four months with a duration of three days. Intermittent.
tonsilitis,

Family History: Negative,

Physical Examination: B.P.: 11070 T: 36.6°C. R :20.

On inspection the patient is observed to be longilineal, 16 years of age, bright,
in fair state of nutrition, and does not appear ill.

Head-eyes: V.A.: 20 25|30 s. and c.c. complete bilateral ptosis with palpe
bral fissure of 5 mm. and permanent contraction of the frontal muscles which
elevates the eyebrowns somewhat above the superior orbital border. The eyes are
able to close well with no sign of weakness of the orbital muscles. They were
found to be in the primary position and their movement almost restrained. Com-
plete paralysis of the superior rectus muscles and the oblique muscles, and in-
complete paralysis of the other rectus muscles. Normal sensitivenesss of the cor-
neas; circular pupils of equal size and with normal reaction to light; direct and
consensual. Pupillar reaction to accommodation and attempt at convergence nor-
mal. Accomodation present in both eyes and is normal; absence of convergence
and of Bell's phenomenon and the face generally inexpressive (Hutchinson’s fa-
cies) and the thin neck is consistant with her longilineal type. The muscles
of the face, neck. trunk, and limbs appear normal on physical examination. An
examination with a slit lamp did not show any signs of disease in the anterior
portions of the ocular globes, including the vitreous humor.

16



PROGRESSIVE OPHTHALMOPLEGIA

Ophthalmoscopy: Choroidal ring around the papillae; generalized pigmentary
disturbance which involves both macular regions, irregular without having pre-
dilection with the vessels; papillae slightly pale, The vascular system is found
in general in good condition, although the arteries are diminished in caliber.
(Ophthalmological picture of Retinitis Pigmentosa). She did not appear to have
difficulty in adapting to darkness. Normal vitreous humor.

Campimetry and perimetry: Show visual fields peripherally contracted to 20
degrees.

Schirmer test: OD: 40 mm|5 minutes.

OI: 35 mm|5 minutes.

Neostigmine test: (1.5 mg.) = negative.

Worth test: Intermittant diplopia for both near and far vision.

Ears and Neck: Normal.

Abdomen: Negative.

Heart and Lungs: Negative.

Genitales: Negative,
Neurologys With the exception of the involvement of the extraocular muscles
and ptosis, the neurological test was negative.

Laboratory: Urine: creatinine 45.5% — 466.3 mg.|24 hours; creatine 57.3%
mg.|24 hours: (volume of urine 1.025 c.c.). Density; 1.009, yellow color.

Blood: Inorganic phosphorus 8.0 mg% : creatinine 1.36 mg%: creatine 2.71
mg%: : total cacium 8.5 mg%: glucose 92 mg% : urea 23.1 mg%: uric nitrogen.

Complete ptosis when the eyebrown in normal position.

17



GEORGES ASSIS M.

Photograph of patient after

operation using Friedewald

Guytosis Method.

10.8 mg%; hemoglobin 14; globular volume 43. Leukogram: bands 6, seg-
mented 50; lymphocytes 35, monocytes 2; leukocytes 6,500. Serology negative.
Basal metabolism normal. Photofluorography normal. A biopsy was taken of
the left superior rectus muscles and of the sternocleidomastoid muscle, which
were studied by the hematoxylin and eosin technique. In the superior rectus
the following changes were found in different sections: difference in caliber of
the muscular fibers, infiltration of connective tissue, hypertrophy and central
localization of some nuclei, separation of the peripheral cap of the sarcolemma.
The pathology depariment suggests that the said changes are common to dys
trophic myopathy. The biopsy of the sternocleidomastoid muscle was negative.

Comment: The clinical history and the clinical and pathological findings indi-
cate a case of progressive cronic ophthalmoplegia, sporadic type, associated with
degenerative retinal abiotrophy (atypical retinitis pigmentosa). The excretion of
creatinine and creatine in the urine was increased, corroborating the diagnosis.

The treatment followed in this case was limited to the correction of the ptosis
by Friedwald Guyton’s method and the results were satisfactory.

18



PROGRESSIVE OPHTHALMOPLEGIA

From the Division of Ophtalmology, Deparment of Surgery, and the Department
of Pathology, Universidad del Valle, Medical School, Cali, Colombia, S. A,
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BASIS OF REFRACTIVE KERATOPLASTY

BY

JOSE 1. BARRAQUER, M. D.
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PREFACE

Refractive surgery is a new branch of ocular surgery that is destined to have
great significance in the course of the next years. Although it aims at the total
correction of significant refractive defects, its actually employment is limited
to the prevention of ametropias, resulting from pathological or surgical proces-
ses, and the correction of those cases of ametropia in which usual clinical proce-
dures would not lead to a satisfactory result.

The limitation of our knowledge and experience in this field makes the pre
sentation of this material, and even more its organization, a dificult task. We
shall be forced, in the course of this presentation, to mix both theoretical con-
cepts and knowledge acquired through experimentation with facts that have been
proven through long years of clinical observation.

The subject in itself does not need any justification since any field of endeavour
which contributes to the increase of knowledge, even be it a knowledge of things
to avoid, is justified for its own sake. At the present time, it is evident that the
traditional methods for the correction of ametropias are not completely satisfac-
tory in all cases, Even the most modern of these methods, the employment of
contact lenses, may prove and often does to be totally ineffectual in the correction
of some cases of ametropia. We refer particularly to cases of severe monocular
myopia and monocular aphakia, especially in children, in which it is sometimes
impossible to resolve the problem of anisometropia, amblyopia and subsequent
loss of binocular vision by the traditional methods.

On the other hand, Medicine and Surgery must be oriented towards the esta-
blishment of normal organic functions. without resorting to external prosthesic
devices, because no matter how perfect these devices may be, their users are
hindered in the traditional fields of endeavour, such as agriculture and mining,
and also in the more recent ones, arising from modern scientific and technical
development, such as space exploration.

23



JOSE 1. BARRAQUER

Any surgical procedure such as a wellplaced incision of the saturing of a
wound, which has the result of diminishing ametropia, may be termed refractive
surgery. However, in this presentation we shall not concern ourselves with those
topics that have already been widely dealt with.

Since 1949, our research has been directed, principally, towards the assessment
of those factors which govern the shape of the cornea and the possibility of
altering these factors surgically with the aim of correcting the refractive error.

The subject is so vast that one man’s entire lifetime will not suffice for even
its partial development. This presentation has as its principal object to order
concepts, to arouse interest in the subject and to serve as a basis for further
investigation,

This presentation emphasizes the synthesis of the subject of Refractive Kerato-
plasty in terms of a logical, step by step development of the basic concepts rather
than in terms of a historical or chronological development. However, we do not
depart entirely from the historical approach to the subject without briefly noting
in the subsequent pages a chronological summary or outline of the major events
in the development of the field of Refractive Keratoplasty.

1949:

1. The possibility of modifying the refractive power of the eyeball through
plastic surgery on the cornea: Introduction to the term Refractive Keratoplasty (1).

2. The possibility of modifying the refractive power by means of interlamellar
inclusions (1).

1958:

3. The preservation of transparency in corneal tissue in anterior lamellar
grafts in which there has been modification of the parallel cell structure of the
corneal layers (2, 3).

4. The recuperation of the transparency of the corneal tissue after freez
ing (2, 3).

5. The cutting of grafts with specific dioptric value, by modifying or dis-
torting the shape of the cornea to the desired curvature and then by performing
a horizontal section to derive a corneal tissue lens of a desired power (2, 3).

6. The possibility of turning the frozen corneal graft on a lathe and the
resulting tissue lens of predetermined refractive yalue (2, 3. 32).
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REFRACTIVE KERATOPLASTY

7. The conservation of transparency in lamellar grafts that have been frozen
at minus 79 grades centigrades and turned on the lathe. (2, 3).

8. The possibility of obtaining the desired modification in the eye refraction
error by means of refractive grafts (2, 3).

9. The development of the technique for anterior lamellar grafts and auto
grafts with dioptric value (2, 3).

10. The possibility of modifying refraction by including lenses of corneal
tissue in the interlamellar layers (2, 3).

1963:

11. The preservation of the transparency of corneal tissue in the interlamellar
inclusions of corneal tissue lens (4).

12. Survival (without reabsorption) of corneal tissue lens inclusions with
change of the parallel cell structure of the cornea (4).

13. The complete cellular replacement of the inclusions of dead corneal tissue
lenses (4).

14. Keratophakia. First clinical results (4).

1964.:

15. The relationship between the curvature and thickness of the cornea (5).
16. Keratomileusis. First clinical results (6).

17. Keratomileusis is the first intervention. performed successfuly, in which
a portion of a noble organ (cornea) is separated from the body and after an
extracorporaly modification of a main function (the refraction) is replaced in
situ (25).

II

INTRODUCTION TO REFRACTIVE SURGERY

The refractive characteristics of the eye depencfs upon the following factors:
1. The radius of curvature of the optical surface areas.

2. Their interrelationship.

25



JOSE 1. BARRAQUER

3. Index of refraction of the transparent media.
4. The longitudinal length of the ocular globe.

Since both the human and the animal eye normally modify their dioptric power
under certain circumstances, before beginning our discussion of the artificial
means of altering the refractive power of the eye, let us look briefly at the mech-
anisms which nature has provided to accomplish the same end (8).

~ In some fish (Teleost) the process of focussing the eye for near objects is
* carried out by displacing the lens forward until it touches the cornea (Fig. 1).

Fig. 1. Teleost eye. Fig. 2. Bird eye.
a) Non - accommodate eye. a) Non . accomodate eye.
b) Accommodate eye. b) Accommodate: increase in

the curve of the cornea. In-
crease in the refractive power
of the lens by displacement
and compression by the iris.

In certain species of birds (Fig 2) accommodation is realized by the cons
triction of the cilliary muscle, which results in:
a) The forward displacement of the lens,

b) The compression by the iris of the lens, which has the effect of diminishing
the radius of curvature of its anterior face.

¢) Increase in the curvature of the cornea.

In contradistinction, in some water fowl (Fig. 3) there exists a transparent
membrane which corresponds to a third eyelid. When this transparent membrane
covers the cornea, it flattens and compresses it. This has the result of diminishing
the refractive power of the eye during periods of subaquatic vision, that is, vision
in a medium of greater refractive index than the air.
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Fig. 3 Water fowl eye.

a) Aerial vision.

b) Sub-aquatic vision: The
cornea is flattened by com-
pression of a transparent
membrane,

In the majority of the higher mammals, among them man, accommodation is
carried out by the modification of the shape of the lens by the cilliary muscle
(Fig. 4). In others, such as the horse, the retina is situated at varying distances

Fig. 4. Mammal eye.

a) Non . accommodate eye.
b} Accommodate eye.

from the lens. This permits the horse to focus upon a nearer or more distant part
of the retina, depending upon the distance of his object of view (Fig. 5).

In summary, the different species of animals use the following four particular
mechanisms for modifying the refractive power of the eye:

a) Displacement of the lens,

b) The change of the dioptric power of the lens, by modifying its shape,
¢) The modification of the curvature of the cornea,

d) Modification of the longitudinal focal distance.

From this brief survey, we may conclude that in the animal kingdom, nature
has provided for the physiological modifications of the refractive power of the
eyeball by modification of three of the four factors on which depend the refrac-
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tive characteristics of the eye (7), the radius of curvature of the optical surfaces,
their interrelationship, and the length of the ocular globe.

Let us see now what anatomical changes are produced in the human eye under
conditions of severe ametropia.

Fig. 5 Horse eye.

In human pathology. we find that hypermetropia is associated with one of the
following conditions: flat cornea, flat lens, aphakia, and short eyeball (Fig, 6).
Myopia is associated with a very curved cornea (Keratoconus), increased curva-
ture of the lens (Spheroaphakia), increased refractive power of the lens (Cata-
ract, Diabetis, etc.) and elongation of the ocular globe (Axial myopia) (Fig. 7).

Fig. 6 Hyperopic factors: Fig. T Myopic factors:
a) Flat cornea, a) Curved cornea,
b) Flat lens. b) Spheric lens.
¢) Short eyeball. ¢) Long eyeball,

We find various types of ametropiae resulting from the displacement of the
lens, either by the modification of the depth of the anterior chamber, subluxation,
colobomas, etc., or from deforming diseases of the cormea.

We see then, that in human pathology modification of any one of the various
factors which contribute to the refractive power of the eye will have the result
of changing the refractive characteristics of the eye.
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At the present time it is difficult to conceive., from a surgical point of view,
of being able to modify at will the refractive index of those refractive media
which constitute the dioptric system of the eye; neither does the displacement
of the lens or the modification of its shape appear to be surgically practicable.
If we eliminate these two possible methods as impracticable, there remains as
surgical procedures only the following three: the modification of the curvature
of the cornea, the removal of the lens, or the varying of the longitudinal length

of the eyeball.

Fukala (9) noticed that following the extraction of cataracts in cases of high
myopia, the myopia was diminished. It then occurred to him to remove the lens
as a cure for severe myopia, even in those patients without cataracts. This ope
ration, which is still practised in special cases, has the inconvenience of being
effective only in those cases in which the refractive defect is approximately equal
in diopters to the dioptrical value of the lens; not to mention the inconvenience
caused to the patient by the loss of his accommodation. the risk of severe accidents
and later complications,

Later, in 1903, Muller (10) devised the method of scleral resection for the
purpose of shortening the anterior-posterior diameter of the eyeball in cases
of high myopia, and thus was able not only to avoid the progression of myopic
sclerocoroidal lesions, resulting from the distention, but, at the same time, was
also able to reduce the refractive error. However, this intervention is not very
effective in the last sense, since the correction in the refractive error to be gained,
even with several operations, is almost insignificant,

Along the same lines, Malbran (11) and Barraquer (12) proposed the reinfor
cement of the eyeball by means of a strip of fascia lata or sclera, applied in
the manner of a belt, for the purpose of diminishing the anteriorposterior dimen-
sion of the eyeball and at the same time reinforcing the sclera in the region of the

Fig. 8 Scleral reinforcement of the
macular area, to avoid dis
tension.

macula, to avoid further distention (Fig, 8). Although this intervention produced
some satisfactory shortrange results, it had the effect of being excesively trau-
matic to the eye and and the ultimate results obtained still have not been well
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evaluated. Recently, William E. Borley has published an evaluation of the results
obtained with this technique.

Today we cannot conceive of the elongation of the anterior-posterior dimension
of the eyeball, which would have been necessary for the correction of high hyper
metropias, such as result from aphakia, because of the prohibitively delicate
nature of the intraocular tissues, especially of the retina.

) Here, at least brief mention must be made of the surgical interventions of Rid-
~ ley, Strampelli and others, which aimed at the modification of the optical system
of the eye by means of the inclusion of intraocular lenses. At the present time
this procedure is no longer employed because of the high percentage of later
complications. '

Eliminating, for the reasons already mentioned, the sclera and the lens as pos:
sible areas for surgical intervention, there remains only the cornea. Because the
cornea accounts for the major refractive power of the eye, we may conclude
that merely by changing its curvature sufficiently, it is possible to correct the
majority of the refractive defects of the eye.

Clinically, there are many cases of myopia and astigmatism in which the patient
squints in order to obtain better vision. not only with the aim of utilizing the
principle of the slit thus formed to obtain a clearer image but also utilizing the
pressure exerted by the lids to flatten the cornea and thereby change its refrac-
tive power. Some patients in order to increase this flattening efect of the lids
will go so far as to apply increased pressure with their finger, and thus augment
their distance vision.

The observation of ametropia resuiting from accidental or surgical corneal
scarring and the refractive errors coming with the extreme values of corneal
radius (hypermetropia is cases of flat cornea and myopia in the cases of curved
cornea), confirms the possillility of corredting refractive defects of the eye
through the modification of the radius curvature of the cornea,

Modification of the Curvature of the Cornea

In 1949, J. I. Barraquer (1) revealed the results that demonstrated the possi-
bility of modifying ocular refraction by means of plastic surgery of the cornea.

Fig. 9 Sato’s corneal incisions to
correct myopia and astigma-
tism.
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He proposed the term Refractive Keratoplasty which embraces all plastic proce-
dures on the cornea which are aimed at modifying the refraction of the eyeball.

In 1953, T. Sato (13) modified the shape of the cornea by means of tangencial
and radial, anterior and posterior incisions (Fig. 9) for the correction of myopic
and hyperopic astigmatism, and myopia,

The method of Barraquer aims at a precise optical correction by means of
exactly mathematical surgical interventions. Sato, on the other hand, depends
upon the approximate correction to be gained from the cicatricial retraction re-
sulting from the healing of hopefully well-placed incisions. In the method of
Sato the degree of correction obtained depends upon the amount of retraction
of the wound in healing. Because this process differs in intensity from one indi-
vidual to another, the result obtained must be variable, inconstant, and funda-
mentally regressive in nature.

Later on, Malbran (14) published his observations and techniques. Some of
these were a mixture of the basic methods of Barraquer (1) and Sato (13),

It is easy to see that a procedure designed to modify the shape of the cornea,
with the aim of correcting the refractive defect of the eye, cannot be based on
the cicatricial retraction of the wound. What is demanded is a process that per
mits a predetermined result of the greatest possible accuracy on an organ in
permanent regeneration.

Of the two types of surgical intervention, that of Barraquer and of Sato., we
shall only concern ourselves with the former in the following pages, that is, “the
surgical plastic procedures carried out on the cornea with the aim of modifying
its refractive power”, those that constitute, by definition, the subject of the
chapter entitled “Refractive Keratoplasty™.

111

GENERALIZATIONS ABOUT THE CORNEA

1. The Cornea as a Dioptric System

The cornea. which accounts for the major dioptric power of the eye, consists
of a group of transparent structures which have an index of refraction of 1.376
and a variable dioptric power. The dioptric power of the cornea is determined by
the radius of curvature of its anterior and posterior faces, and the distance be-
tween them.
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The anterior face of the cornea is bathed by the air, with a refractive index

of 1.000, and the posterior face is bathed by the aqueous humour, with a refrac-
tive index of 1.336.

The refractive power of the cornea is dependent upon certain variables and
constants,

The constant factors are:

Index of refraction of the air

................. = 1.000
Index of refraction of the aqueous humour ...... n' =1.336
Index of refraction of the cornea .............. i =yl376
The variable factors are:
Radius of the anterior surface of the cornea . ... =iy
Radius of the posterior surface of the cornea ... —aq!
Thicknesa: of ithe (COTCA | v/xvie sinisnsiore v te wials ste ==

In man these factors vary with the individual, during growth, as a result of

pathological processes, and in certain species of animals as a function of accom-
modation.

These factors which for various reasons show significative modifications, can
be influenced surgically. at will, with the end of modifying the dioptric power
of the cornea, and consequently the total dioptric power of the eye.

According to Gullstrand, the cornea accounts for more than two-thirds of
the dioptric power of the eye. This fact permits us to believe that refractive varia-
tions induced in this organ can be sufficient to correct cases of severe ametropia.

The power in dioptries of the refractive surfaces of the eye is given by the
general formula,

D=—————.1.000 (1)

and according to Littmann (15), the total power in diopters of the cornea is given
by the following formula,

1.000

D= [n' (('n’—n] r—i(n’ —n") .'r)+d.||_n'—n”} .ln’;n}]

BT 1 B D

and is equal to 32.229 diopters as refringent corneal power on the image side.
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The refringent power on the object side is obtained by multiplying the anterior
data by n” / n. and is equal to 43.05.

The values proposed by Gullstrand are:

Radius of the anterior face ............ r = 7.700 mm
Radius of the posterior face ........... r’ = 6.800 mm
Thickness of the cornea in the center ..... d = 0.500 mm

If we substitute Gullstrand’s value for the anterior face in formula (1), we
arrive at the result,

76
Di= e = 48.83 diopters

7.700

Likewise, if we substitute his value for the posterior face in the same expres-
sion, we arrive at the result,
40
D’ = ————— — 5.882 diopters
6.8

Now subtract, D — D’ = 42.95 diopters.

The difference between this result of 42.95 diopters and the total refractive
power of the eye, as given by Littmann, of 43.05 diopters corresponds to the
thickness of the cornea.

Therefore, we can consider that the dioptric power of the cornea is a result
of a combination of the following three factors:

— 48.83 diopters
Posterior face — 5.88 diopters
Corneal tissue = 0.10 diopters

Anterior face

A simple analysis of these figures clearly demonstraates that the greatet correc-
tions may be obtained by modifying the curvature of the anterior face and that
only small modifications can result from the modification of the posterior face.

These values should be considered only as a referral since the real refractive cor
neal value is subject to the consideration of the cornea as a whole.

The variations in thickness have in themselves very little value from a refrac-
tive point of view, but as we shall see later on, they have a very great corrective
value surgically, owing to the modifications that they indirectly induce in the
radius of the optical surfaces (5).
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In surgical procedures on the cornea, we can aim at:

A. Modification of the radius of the unterior surface.
B. Modification of the radius of the posterior surface.
C. Modification of both radii in the same sense.

D. Modification of both radii in a contrary sense.

The thickness of the normal adult cornea is not uniform because the posterior
and the anterior surfaces are not parallel. The cornea is thinner at the center
than at its periphery.

Also the radius of curvature of the anterior surface of the cornea is not com-
pletely uniform. It is uniform only in a small central portion (optical zone) and
increases towards the periphery in varying degrees, according to the direction
from the center, i. e. to the nasal side. the temporal side. superiorly of inferiorly.
The radius varies widely. and it is difficult to establish where the pathological
region begins. In general, except in extreme cases, variations in the radius are
governed more by the regularity of the corneal surface than by its curvature.

In the foetus, the cornea is most curved (6.264 mm to 5.928 mm according
to age) and thicker in the center than in the periphery. In the infant the cornea
becomes flatter, and the faces become parallel. Thus, the greater dioptric power
of the infant cornea compensates in part for the physiological hypermetropia
that is present in the short ocular globe in childhood. (Approximately 18 mm).

During iis development, the cornea becomes flatter and thinner in the center
until it has gained its adult characteristics.

In axial myopia and buphthalmos, the distention of the ocular globe also affects
the cornea which sometimes becomes as much as two or three diopters flatter as
a refractive compensation,

In those cases of cornea plana, it is common to observe that contrary to the
normal rule the cornea is thicker in the center than in the periphery. As a result,
the posterior face assumes an optical area of lesser negative value to compensate
in part for the strong hypermetropia,

Also in sclerokeratitis, with fibrosis and thinning of the periphery, one may
observe the inward curving of the anterior face of the cornea, accompanied by
myopia, generally with astigmatism, which results in the irregularity of the
localization of the pathological process.
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One may make similar observations in all diseases of the cornea which affect
its thickness. The variation in curvature will affect the anterior or the posterior
face, or both, according to the localization of the change in thickness.

From an architectural point of view, the shape of the cornea appears to depend
upon the shape of the denser and more rigid anterior layers, while its biological
functions depend on its laxer and more elastic posterior layers.

Thus far we have considered the optical zone of the cornea as if it were a
part of a sphere of uniform radius and shall continue to do so for purposes of
simplifying the discussion. According to the classic concept the central segment,
or optical zone of the cornea, which has a diameter varying between four and
seven milimeters. is a toric refracting surface. i. e. one that is generated by the
revolution of the arc of a circle about an axis that lies in any plane of the circle
other than the center. Once beyond the optical zone, the corneal radius increases
toward the periphery, creating those zones referred to by Norman Bier as “Neg-
ative” and “Positive”,

Other authors consider the cornea parabolic and others as a cathenary arec.

2. The Curvature of the Corneal Surfaces and Changes in Thickness.
“The Law of Thickness”

Experimental modifications in the thickness of the cornea (5) clearly demon-
strate the relationship between variations in corneal thickness and the radius of
curvature of the optical surfaces. Our understanding of this relationship permits
us to explain the origin of various clinically observed ametropia which are either
a consequence of various pathological processes or of surgical intervention. The
conveniently effected alteration of the normal relationship allows us to modify
at will the curvature of the corneal faces, with the purpose of modifying refrac-
tion. The norms that govern this relationship between thickness and curvature
may be explained by a general law, “The Law of Thickness”. Which has been
demonstrated either experimental and clinically,

B

Fig. 10 T;'n]l:;spm;ition Autokeratoplasty. a) Resections. b) Resedtion’s Transpositions
¢) Resnlt.
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A) I two exentric corneal resections of equal width but unequal depth are

performed, in order to realize an Autokeratoplasty by transposition, when the
resected corneal discs are exchanged, we obtain one area of thicker cornea, and

another of thinner cornea (Fig. 10). Once, the cicatricial process is complete,

Fig. 11 Histologic section of a graft with tissue substraction. (Graft thinner that the re-
ceiving bed.). Result: flattening of the cornea.

Fig. 12 Histologic section of a graft with tissue addition. (Graft thicker than receiving
bed.). Result: Steepening of the cornea.
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the result in the anterior surface of the cornea, in the region of the deep bed and
shallow dise (thinner cornea), is a flattening of the corneal area. A steeper area
is produced in the region of the shallow bed and thick disc (thicker cornea).

In the thinner zone, the curvature of the anterior face is diminished, which is
to say, its radius has been increased and the cornea has been flattened (Fig. 11).

In the thicker zone. the curvature of the anterior face is increased: the radius
has been diminished and the cornea is now steeper (Fig. 12).

B) In anterior lamellar keratoplasties of six milimeters in diameter or less,
exclusively envolving the anterior half of the corneal parenchyma, for the purpose
of avoiding errors due to ectasia, the same behaviour is observed with this ad-
vantage: the graft’s greater dimension and its corneally central localization per-
mits ophthalmometrical readings and retinoscopical checkings of the refractive
variation obtained.

When we transplant a graft of lesser thickness than the corresponding depth
of the receiving bed, the anterior face of the cornea becomes flat (Fig. 13). In

Fig. 13 Anterior lamellar keratoplas-
ty with graft thinner than
the receiving bed. (Tissue

i substraction).
//’N\\ //_\ a) Anterior lamellar graft,
thinner than the receiving

bed.
b) Result: flattening of the
cornea.

the reverse process, in which the graft is thicker than the depth of the receiving
bed. the cornea becomes more curved (Fig. 14).

Fig. 14 Anterior lamellar keratoplas-
ty with tissue addition

a) Anterior lamellar ;rnfl.
thicker than the receiving
bed. (Tissue addition).

b) Result Steepening of the
cornea,

These variations of the curvature of the cornea, through the modifications of
its thickness, are greater when the diameter of the graft is smaller, and not so
evident when its dimensions is greater. s

[f we analyze this behavior, it becomes self apparent:

a) The reason of the highest postoperative ametropias in lamellar grafts of
small dimension than in larger ones.
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b) The degree of modification is in relation to the sagitta of the correspond-
ing arcs.

Which is to say,

The modification obtained D — )’ = - re) 1000 AL v B) & 1,000

R R’
N
When B =0
2F
R
I A
2F

Substituting for R and R’, we arrive at the following relation,

’— - .-—-
D_D = (n’—mn) . 1.000 (n’—mn) . 1.000

F2 — 0 F* — 0°
2F 25

Then, the difference between the pre and postoperative refractions, in other
words, the refractive modification obtained, is a function of the (thickness), since
the index of refraction n and n’, and the chord “0” (the diameter of the resec-
tion) are constants. In the transplants of different thickness to the receptacle bed.
and parallel faces, the regenerative power affects only the coaptative edge and
neighbouring area without reaching the center.

The modifications of curvature determined by modifications in corneal thick-
ness, are not only absolute but also relative, '

The peripheral thinning is correspondingly equivalent to the central thickening
and governs the steeping of the inscribed zone (Fig. 15).

FN £\

Fig. 15. Annular resection of the cor- Fig. 16. Annular addition followed by
nea, followed by steepening of flattening of the central cor
the central corneal area. (Re- neal area. (Relative substrac.
lative addition). tion) .
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Likewise. the peripheral thickening is correspondingly to the central thinning
and produces the flattening of the inscribed zone (Fig. 16).

The study of healing in histological sections of grafts which are of a thickness
different from the corresponding depth of the receptor bed. demonstrates the pro-
cess that leads to the above exposed results.

First, the corneal layers curve inward the towards center of the eye in those grafts
which are thicker (Fig. 17) and towards the epithelium in those grafts which are
thinner {Fig. 18).

Fig. 17 Inward curve of the corneal layers, toward the center of the eye, in a graft
thicker than the receiving bed.

Then, the thicker adge hecomes thinner and the thinner edge becomes thicker,
until they are equal. Contrary to what has been generally accepted to be the case,
parallelism of the corneal layers can be modified, within certain limits, without
loss of transparency (Biomicroscopy).
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Fig. 18 Inward curve of the corneal layers, toward the epithelium of the eye, in a graft
thinner than the receiving bed. (Substraction).

Finally, keratoblasts, proceeding from the recipient cornea penetrate the graft,
completing the cicatricial process.

At this point the acquired or modified curvature may be considered permanently
fixed. The change in thickness resulting from the regenerative process can never
affect the entire extent of the graft (Observations of eight years) (Fig, 19).

In the regenerative process, the thickness of the edge of the graft becomes equal
to the thickness of the edge of the bed but this process of equalisation does not
extend to the central portion. The resul is a corneal tissue lens of positive or nega-
tive value, according to whichever the case may be.

If instead of transplanting neutral grafts, in which the faces are parallel, we
use corneal tissue lenses in which a dioptric value has been incorporated into the
graft (Fig. 20) the regenerative process permits us to conserve the shape of the
graft as long as the edge of the graft is equal in thickness to the depth of the edge
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Fig. 19 a) Hypermetropizing keratoplasty in
rabbits,

b) Myopizing keratoplasty.

¢) Refractive keratoplasty, with
lamellar graft, with incorporated
dioptric power.
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[y

X

Fig. 20 Lamellar grafts with Fig. 21 Interlamellar inclusion.
dioptric power, a) Negative corneal tis-
a) Plano. sue lens,
b) Positive. b) Positive corneal tis
¢) Negative. sue lens,

of the receptor bed. If not. the refractive value of the graft will be modified by
the regenerative process according to the “Law of Thickness” (5).

The interlamellar inclusions of corneal tissue discs (Fig. 21) modifies the cur-
vature of the surfaces of the cornea according to the “Law of Thickness”. The
effect on the interlamellar inclusions is distributed between the anterior and pos
terior surfaces of the cornea, predominating the change in curvature either in the

Fig. 22 Intracorneal inclusion (addition) of a positive cor-
neal tissue lens, one year old (rabbit). General view.
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anterior or posterior corneal face. depending upon the depth of the inclusion (4).
In the posterior face, the effect of the changes in thickness is inverted in the sense
of the curvature obtained but since the posterior face is negative in terms of its
dioptric power, an inverse change in curvature produces a dioptric result of the
opposite sign.

From the histoligical aspect. these inclusions are completely reinhabited by
the cells of the recipient cornea (Figs. 22|23|24). At this point, we must make a
distinction between living and dead corneal-tissue lens of homoplastic origin.

Fig. 23 One end of the corneal tissue lens of Fig. 22, seen at the higher magnification and
phase contrast microscope.

¥
In living corneal tissue lenses, the cellular substitution takes place gradually.

so that at no time is the structure of the tissue acellular. Corneal tissue lenses
which have been through the process of freezing or desiccation go through two
phases: 1) the stromal cells disappear. leaving only the collagen structure; 2)
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Fig. 24. Same. Fig, 23 dyed with Hematoxilin-Eosin,

the empty collagen structure is later reinhabited by the stromal cells of the
recipient’s cornea (Fig. 25).

During the acellular phase, examination with biomicroscope and slit lamp
reveals an optically empty space corresponding to the zone of inclusion. This
method of examination permits us to control in vivo the progress of keratoblastic
migration into the interfibrillar spaces of the connective meshwork.

The changes in curvature of the corneal surfaces. induced by modification of
the thickness, whether by subtraction or addition of corneal tissue, naturally
imply a change in the parallel cell structure of the cornea. This alteration in the
parallel cell structure of the corneal layers does not. as was classically believed, re-
sult in the loss of tissue transparency. Corneal transparency is conserved as long
as the magnitude of the change is not so great as to cause hypotrophic disturbances.
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o=t

Fig. 25 Steps in the cellular repopulation of the interlamellar inclusions of dead corneal
tissue lenses.

a) Corneal tissue lens without histological estructure,
bh) Some nuclens appear.
¢) Some nucleus appear,

d) Near normal histologie appearance,
SUMMARY

Acting on the central part of the cornea, Optical Zone, we must “Subtract (—)
tissue” to correct Myopia, and “To add (4-) tissue” to correct Hyperopia. Act-
ing over the perifery of the Optical Zone, we must act inversally, addition of
tissue to correct Myopia (relative central substraction), and substraction to correct
Hyperopia (relative central addition).
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Acting this way we have:

Substracting a positive lens = Myopia correction. (Fig. 26).
Substracting @ negative lens = Hypermetropia correction. (Fig. 27).

Adding a positive lens = Hypermetropia (Fig. 21).

Fig. 26 a) Substraction of a positive lens,
23 b) Result: Flattening of the cornea.

Fig. 27 a) Substraction of a negative lens.
b) Result: Steepening of the cor.
nea,

v

“REFRACTIVE KERATOPLASTY”

The term “Refractive Keratoplasty” (1) applies to a wide range of plastic cor-
neal surgery which has as its aim the direct or indirect modification of ocular
refraction.

These surgical procedures may be classified according to its action:

1) Modification of the curvature of the cornea while maintaining
the original relationship between the anterior and posterior faces.

2) Modification of the curvature of one or both corneal surfaces by
altering the original anterior-posterior relationship.

Those changes of refraction, observed in human pathology, resulting from a
. - ¥
modification of the curvature of the corneal surfaces, also depend upon one or
a combination of these processes,

In the first group. the inward curving of the cornea increases its dioptric po-
wer while applanation diminishes it (Fig. 28). In the second group, the increase
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* Fig. 28 Modification of the corneal refrac-

. s B tion, by change of the corneal curve,
while maintaining the normal rela-

ﬂ ﬂ pE—— tionship between its faces. a) Nor
*u Vs L mal curve. b) Increased curve

¢) Diminished curve.

in thickness in the zone of the optical vertex increases the dioptric power, while
the diminishing of the thickness of the center of the cornea decreases the dioptric
power (Fig 29).

A ] i

A

Fig. 29. Modification of the curve of the anterior corneal surface, with change of the ante-
rior-posterior relationship. a) Normal curve. b) Steepening by increase in thickness
(Addition). ¢) Flattening by thinning (Substraction).

Fundamentally, there are three different surgical ways that may be employed
to modify refraction, either of the first group or the second group:

A) Resection
B) Grafting
C) Inclusion

Each one of these ways may be classified according to location. shape and
the source of the donor material when it is required.

1) Modification of the curvature of the cornea while maintaining the original
relationship between the anterior and posterior faces.

A) RESECTION

The resection. as the name implies, consists in the extirpation of a portion
of corneal tissue. The resection may be classified, according to the shape of the
exeresis:

a) Anular
b) Crescent.
¢) Fusiform. ’

a) The anular resection is always anterior, lamellar, and axially concentric.

Whether or not it is associated whit an interlamellar disection of the inscribed
zone, the anular resection has as its object the flattening of the cornea (Fig. 39).
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e

Fig. 30 Annular keratectomy (1949). a) Annular resection. b) Interlamellar disection.
¢) Flattening after stitching.

This type of resection was the first one practised by us in cases of myopic
anisometropia. The immediate results were good but impermanent.

The degree of correction obtained is in proportion to the width of the resec-
ted ring. The resection may be contiguous with the limbus, in which case it will
be 11 mm in diameter, or it may be situated nearer to the corneal vertex, in which
case the diameter will be smaller.

b) The crescent resection may be performed in any corneal sector of the
limbus, whether or not it is associated with an interlamellar disection of the
cornea, The crescent resection aims at increasing the corneal radius in the me
ridian perpendicular to the resection (Fig. 31).

¢) There are two types of fusiform resections: lamellar and penetrating. This
type of resection is radially oriented and is localized in the corneal scleral lim-
bus. It aims at decreasing the length of the corneal perimeter (Keratomiosis) for
the purpose of increasing corneal dioptric power. The resection many be single
or multiple, according to the degree of correction desired (Fig. 32 and 33).

Fig. 32. Keratomoisis by means of
Fig. 31 Crescent keratectomy. fusiform resections.
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Fig. 33 Punch for fusiform resections.

B) GRAFTING

Grafting implies the substitution of a part of a donor cornea for one part of
the recipient cornea, having a different shape or dimension. The graft may be
autoplastic or homoplastic. depending upon the source of the donor cornea.

The graft may be penetrating or lamellar; in shape, it may be cylindrical, co-
nical, or step. From the present state of our knowledge, we cannot consider sur-
gical penetrating grafting which has as its only purpose the modification of refrac-
tion, because of the high surgical risk. However, we may take into account the
possibility of changing the refractive characteristics of the eye when a sight
restoring operation is anyway indicated. In such operations, we may modify the
refractive value of the cornea, by employing:

a) A corneal graft of desired curvature.
b) A corneal graft of a different dimension from “the resection.

A graft greater in dimension than the resection decreases the radius of cur-
vature of the cornea while a graft of lesser dimension increases it (16, 17, 18, 19)
Fig. 34. 35, 36, 37).
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Fig. 34 Full thickness graft steeper than the Fig. 35 Full thickness graft bigger than the
receiving cornea. receiving bed.

e ava e

Fig. 36 Deep lamellar graft, bigger than the Fig. 37 Deep lamellaer graft, smaller than
receiving bed. the receiving bed.

The relative irregulary of the resection, the intensity of the cicatricial process,
the ectasia and the immunological reactions tend to invalidate, in large part, the
predicted results.

C) INCLUSION

The term inclusion implies introducing into the corneal layers an implant, of
adequate shape, for the modification of the corneal curvature.

Acrylic implants have been employed experimentally but without result be
cause of: 1) the intolerance of the eye for a foreign body, and 2) the pressu-
re exerted by such a foreign body (21, 21) (Fig 38).

Recently Choice (35) has reported good results with this technique by placing
the implant near the Descemet’s. '

2) Modification of one or both corneal surfaces with change of the original
anterior-posterior relationship.

These methods, based upon the Law of Thickness (5) require additions or
substractions in the thickness of the optical vertex of the cornea, in order to in-
crease or decrease the dioptric power (Fig 39). These additions and substrac
tions may be absolute or relative and may be carried out by resection, grafting
and inclusion.
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Fig. 38 Aerilic inlays, for interlamellar inclusion, with different curve than the re
ceiving cornea.

Fig. 39 Transposition autokeratoplasty.
1) Immediate post-operative re

A B
— N sult: a) Thickered area (Tissue
\\ addition). b) Thinnered area
'\L'\ (Tissue substraction). 2) Late re-

L sult: a) Steepening of the cor-
nea. b) Flattening of the cornea.

A) RESECTION

The resection exclusively affects the corneal tissue (parenchyma) and consists
in the extirpation of one portion of the corneal tissue of precise shape (Menis-
cus or Torus) which determines the required degree of modification of the cur
vature of one or both faces of the cornea,

By this method we can correct spherical and cylindrical refractive defects,
within those limits permitted by the structure of the cornea.

At the present time, the interlamellar resection constitutes the principal basis
for refractive surgery (6).
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An interlamellar resection of the corneal parenchyma of exact and predeter
mined shape, may be accomplished by three procedures:

a) Resection of the anterior layers of the cornea, their optical reshaping
and subsequent replacement. (6) (Fig. 40).

\ e aae
Fig. 40 Keratomileusis: a) Resection of the corneal anterior layers. b) Optical carving

in the posterior face of the resected corneal dise. ¢) Replacement of the corneal
tissue lens.

b) Resecting the anterior corneal layers, then the middle parenchymal layers,
in which once away from the body, the optic shaping is performed and once
replaced in situ already modified, will be covered by the superficial layers.

This varation has the purpose of avoiding trauma to the most delicate anterior
corneal layers, such as epithelium and Bowman’s layers.

¢) Resecting, or simply raising, by means of a flap, the anterior layers of
the cornea, then optically reshaping the sub-layers of the parenchyma and finally
replacing the corneal flap or corneal resection, whichever the case may be.
(Fig. 41).

__IllIIII|||I|_||||||IIIIII||I
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Fig. 41 Razing a thinner corneal flap resection in the bed, under molding.
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In the first group, the resection is performed extra corporally: “Optical cut-
ting of corneal tissue lenses”. (Fig. 42).

In the second group, the resection is performed in the corneal bed: “Optically
cutting in the corneal bed”. (Fig. 43)

ﬁ::::\

Fig. 42 Extracorporeal Fig. 43 Corporeal cutting.
cutting.

Optical Cutting of the Corneal Tissue Lenses

For the purposes of avoiding repetition, we shall consider the optical cutting
of corneal discs in those cases in wich the patien’s own cornea supplies the cor-
neal disc i. e. resection, and in those cases in which the corneal disc supplied by a
donor. i. e. homoplastic graft, jointly. We must also consider a third case, very
infrequent but nevertheless possible: an autoplastic graft, in which the patient
furnishes the corneal graft from his other eye, which although blind. has a
healthy cornea.

Technically there are three basic procedures (2, 3) which we may employ:

1) Modification of the curvature of the corneal disc. in the desired grade,
and plane section (Figs. 44, 45, 46, 47, 48).

Fig. 44 Change of the curve of the

wornea and flat section,
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Fig. 45 Microkeratome for flat section (no parallel faces,)

Fig. 46 Holder to obtain refractive grafts, from a total cornen
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Fig. 47 Holder for optical cutting of the posterior face of lamellar corneal discs.

Fig. 48 This drawing shows the use
of the Microkeratome of Fig,
45 with holder Fig. 46, to
obtain a corneal tissue lens
by modification of the cor-
neal shape and flat section.
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2) Without modification to the shape of the corneal disc, a curved resection
1s performed (Figs. 49, 50, 51, 52).

3) Modification to the curvature of the corneal disc, in the desired grade,
and curved resection.

1) Modification to the curvature of the corneal disc and Plane section.

Owing to its great simplicity, this was the first method tried.

R.7.600 DISCO CORNEAL
R. 7600 DIsCO  CORMEAL

R:;8.000 LENTICUO R' 12.000 LENTICLS

RBZF LENTE TEORICO ACSF
ACSF BC=F’

Fig. 49 Negative corneal tissue lens. Fig. 50 Positive corneal tissue lens.

The corneal disc is set over an area with a curvature equivalent to the desired
dioptric value and the corneal tissue is sectioned in plano to the required thick-
ness, either manually or mechanically (Fig. 48). *

If possitive corneal tissue lenses are required, the endothelial side must be
adapted to the mold. On the other hand, if negative corneal tissue lenses are
required, the epithelial side must be adapted to the mold.
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Our first experiences in optical cutting were carried out in donor corneas,
manually adapted to spheres of the required diameter. A plane section was per-
formed with a razor blade (3) (Fig. 44).

Later, we adapted the corneal disc to a surface of desired curvature and then
placed the corneal disc. plusadaptor surface, on the congelation plate of the
microtome. Finally, once freezed, we resected the desired thickness of surplus

tissue by using the microtome’s own cutting blade (2).

nehe

= o
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Fig. 51 Positive corneal tissue lens by Fig. 52 Negative corneal tissue lens by
peripheric substraction (Law central substraction (Law of
of thickness). thickness).

Later we constructed two apparatus, similar to Ranvier's microtome, with
arrangements for fixing the corneal disc and with a flat surface to serve as a
guide for the electrokeratome designed to carry out the resection.

This method had the advantage of being simple and of permitting us to cut
the corneal tissue without previously hardening it. An examination of the illus-
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trations will prove more enlightening than any verbal explanation. (Figs. 45,
46, 47, 48).

Martinez and Katzin (26) have followed the same principles as regards the
design of their device for obtaining refractive grafts. In their procedure they have
introduced a new element: they made a sandwich consisting of upper and lower
optical bases of microporous or sticky acrylic material of complementary curva-
tures with the disc of corneal tissue in between. The desired pressure was applied

by means of a spring-gauge and a plane section was made between the bases by
a razor blade held between two parallel guides,

The second method employs a spherical cutting device, such as contact lens
lathe, and although it requires the use of more complicated instruments, it per-
mits us to obtain maximum precision in optically cutting the corneal disec.

In essence, it consists in flixing the corneal disc to a surface which we call
the “base”. This base has the same curvature and dimension as the anterior face
of the corneal disc. We then resect the parenchymatous layers (optical cutting)
in a modiffied conetact lens lathe. This method (Keratomileusis) (6, 24, 25, 29)
permits us to obtain absolute precision as far as dioptric value and thickness of
the corneal tissue lens is concerned (Fig. 40, 49, 50, 51, 52).

The third method (3) allows two variations:

a) Carving upon concave base.
b) Carving upon convex base.

In both instances, the base may have an average and standard curve, always
the same, or may have the curve desired for the modified cornea, in this case
a base for each particular instance may be used,

Finally, thoric bases may be used for astigmatic corrections.

The anterior procedures are useful both for corneal discs, formed by paren-
chyma only as for those composed of Epithelia, Browman’s and parechyma.

In order to perform the resection in the last two cases, the corneal tissue must
be previously hardened. The tissue may be hardened in three ways:

A. Freezing __
B. Desiccation A
C. Increase in the lineal velocity of cutting.

Freezing of the corneal tissue lens has been the first technique which has
enabled us to obtain satisfactory clinical results (3. 4, 6. 22, 32).
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The corneal tissue lenses can be of optical power (Fig. 49, 50) or else of neutral
optical power, which operate, according to the Law of Thickness (Fig. 51, 52).

Optically Cutting in the Corneal Bed

It is technically more difficult to obtain the necessarily precise shape and thick-
ness of the corneal parenchyma when the resection is performed in the corneal bed.

The three basic methods are:

1. Optical cutting of the bed in the required shape by means of a burr (1).
2. Plane cutting, after previously modifying the curvature (3).

3. Keratectomy in acordance with the Law of Thickness (5).

1. Optical cutting by means of a burr:

Although it is theoretically simple in practice we encounter many technical
difficulties, especially in the cutting of the central part because of the decrease
in the lineal velocity of the instrument. A more complex instrument would possibly
be more efficient but would also be difficult to apply to the corneal bed.

2. Plane cutting. after previously modifying the curvature:

Fig. 53 Electrokeratome for flat section, with modification of the anterior curve of the
cornea.

6l



REFRACTIVE KERATOPLASTY

In practice this method is also dificult because of the necessity of using a
0O-degree angle of attack for the cutting edge. However, we could overcome this
difficulty in the cutting angle if we used a rigid wire instead of a blade.

Our instruments consist of a concave, interchangeable head for modifying the
curvature of the cornea and of an electrokeratome for performing a straight
section (24) (Fig. 53).

Strampelli has constructed a similar instrument in which the advance of the
cutting blade is automatic (27).

3. The simple, central keratectomy:
The simple central keratectomy is based upon the “Law of Thickness”.

It may be carried out either by resecting an interlamellar meniscus with parallel
faces and precise dimension and thickness. or by resecting a positive corneal tissue
lens of greater or lesser diameter in order to arrive at the desired thickness. The
procedure may be accomplished by using a microkeratome or a burr under
magnification. The intensity of the correction may be calculated in advance accord-
ing to the sagitta of the respective arcs (5). In this technique, the resection of
the tissue is always central and only serves to correct myopia (Fig. 54).

- Fig. 54 Central Keratectomy:
| /—\ % Witk paralial faces.

b) Plano convex.

Krackwitz (28) has described an interlamellar resection which he carried out
by means of a hollow punch after he had manually disected two successive layers
of the cornea.

Anular resection for the correction of hypermetropia may be accomplished in
four stages:

1. The resection of the anterior layers,

2. Delimitation of the central portion with a trephine,

3. The resection of the required thickness of the parenchyma, discarding
the ring,

4. The replacement of the disc of the parenchyma and of the anterior layers.

B. Grafting

Grafting implies the substitution of one part of the recipient cornea, for a donor
cornea of different thickness or size.
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Fig. 55 Lamellar anterior keratoplasty with refrac
tive grafts: a) Plano; b) Pesitive: ¢) Ne-
gative.

In this group, the keratoplasties are of the anterior lamellar type and may be
autoplasties, homoplasties or heteroplasties, according to the source of the donor
material (2, 3).

Anterior lamellar keratoplasties, using homografts with the exclusive end of
modifying refraction, still are not performed although their low surgical risk and
the small dimension of the cornea that is affected would seem to authorize them.

In optic lamellar keratoplasties, we can modify the refraction in order to correct
a preexisting ametropia, but we must always take into account the norms that

62



REFRACTIVE KERATOPLASTY

govern the curvature of the anterior face of the cornea in order to avoid the
possible creation of secondary ametropia (22).

Three procedures may be employed to modify the anterior face of the cornea
by means of lamellar keratoplasty:

a) A graft with an incorporated refractive value (22) (Fig. 55, 56).

XN AN F N\

Fig. 56 Lamellar anterior keratoplasty with refractive grafts: a) Plano; b) Positive; ¢)
Negative.

b) A graft with parallel faces and thickness differing from the receiving
bed (5) (Fig 13, 14).

c) We also may employ two mixed methods:
i) A lamellar graft covering a resection (1) (Fig. 57, 58).
ii) A lamellar graft covering an inclusion (1) (Fig. 59, 60).

1—
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Fig. 57 Lamellar graft covering a negati- Fig. 58 Lamellar graft covering a positi-
ve resection. ve reﬁectlon

memmfm

Fig. 59 Lamellar graft coverlng a positi- Fig. 60 Lamellar graft covering a nega-
ve inclusion, tive inclusion.

Since the optical cutting involved in refractive lamellar keratoplasty is per
formed on a donor eye, it has the advantage that. it can be repeated on another
donor eye if the first resection is defective. It also allows us the advantage of a
greater thickness or corneal tissue which is necessary for some corrections.

The principal inconveniences are: 1) the necessity of obtaining a donor eye,
and 2) the possibility of immunological reactions.
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Autokeratoplasties in which the modification of the corneal tissue lenses is
carried out extra corporally, are in reality resections and should be classified as
such (33).

C. Inclusion

Inclusion implies the introduction of an implant of desired shape within the
layers of the cornea (2. 3. 4) (Fig. 61).

Fig. 61. Interlamellar inclu-
sion. a) Negative
corneal tissue lens;:
b) Positive corneal
tissue lens.

ﬂ
e

The localization may be:

a) Central
b)  Peripheral

and either, superficial or in depth,
According to the nature of the implant, the inclusion may be:

a) Autoplastic

b) Homoplastic

¢) Heteroplastic

d) Aloplastic.

Contrary to the resection, the inclusion implies the introduction of tissue or
foreign substance into the thickness of the corneal parenchyma. These introduced

substances are well tolerated when they are autoplastic or homoplastic (Fig. 22,
23, 24), and are poorly tolerated in the other cases. *

The interlamellar inclusions may be, according to shape:

a) Circular
b) Anular,
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a) The circular inclusions of spherical or toric corneal tissue lenses, of posit-
ive or negative power, modify the curvature of the corneal surfaces (Kerato-

phakia).

b) The inclusion of moderately-peripheral rings acts in the same way; how-
ever, it has the advantage that it does not surgically affect the central optical
area of the cornea.

The principal inconvenience in corneal tissue lens inclusions is the double
interface; the principal problems encountered in the inclusion of foreign materials
are: late reaction to the foreign body, vascularization. opacification and expul
sion (4).

We still have not been able to obtain sufficient regularity in the optical surface
in those cases of anular inclusions.

However, we have been able to obtain good results both experimentally and
clinically with interlamellar inclusions of corneal tissue lenses and corneal discs
(4, 32, 33, 34). In both cases, we introduce into the corneal layers an implant
of corneal tissue as near as possible to the anterior face. This implant may be
a corneal tissue lens which has been optically cut according to the techniques
already described, or it may simply be a corneal disc with parallel faces which
acts, depending upon its dimensions, according to the “Law of Thickness”
(Fig. 62).

Fig. 62 Technique of the interlamellar inclusion (Keratophakia). a) Straight incision; b)
Dissection of an interlamellar pocket; ¢) Inclusion of the lens,
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COMMENTARY

Until the present time, the techniques that have proved most success have
been interlamellar resections and inclusions. Physiologically we may divide these
techniques into two large groups:

1. Techniques based on the regenerative process.
2. Techniques that do not depend upon the regenerative process,

In the first group, the surgical procedures construct the necessary conditions,
pave the way, so to speak, for the cicatricial and regenerative process which
produces its own optical result (lens).

In the second group, the corneal tissue lens is optically cut to the precise
dioptric value required, and care is taken that the refractive result is not altered
by the regenerative process.

The practical realization of these basic knowledges, is a question of technique
and instrumentation, both in an unceasing striving for perfection.

In subsequent publications, we shall devote ourselves to a discussion of present
lechniques, instrumentation, surgical indications, methods for calculating the
refractive correction, and complications,
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EL MICROQUERATOMO EN CIRUGIA CORNEAL.*

POR
JOSE 1. BARRAQUER, M. D.

Bogota . Colombia

El Microqueratomo, abreviacion de micro-electro-queratomo, es un instrumen-
to disefiado para realizar resecciones corneales circulares laminares anteriores, de
didmetro y espesor predeterminados. Disefado para cirugia corneal refractiva,
su uso se ha ido extendiendo a otras intervenciones: Queratoplastia laminar an-
terior y posterior, y Queratoprotesis. Es légico suponer que sus aplicaciones iran
aumentando en lo sucesivo.

Para su empleo se requieren en la mayoria de los casos, algunos otros ins-
trumentos auxiliares y complementarios que enumeramos a continuaciéu:

1) Esclerometros.

2) Anillos de Fijacion neumatica.

3) Tonometro Pre-quirirgico.

4) Lentes de Aplanacion.

5) Protector de superficies denudadas.

6) Calibre de Espesor de Discos Corneales,

1) Esclerometros

Los esclerometros son unos cilindros plasticos de aproximadamente un centi-
metro de altura, con una concavidad central para la cérnea y con diferentes ra-
dios de curvatura para adaptarse al segmento anterior de la esclera. (Fig. 1).

Observando a través de ellos con el microscopios puede apreciarse la compre-
sion de los vasos conjuntivales, y determinar cuél sera el anillo neumatico, mas

* Para referencias bibliograficas ver Bases de la Queratoplastia Refractiva. (1965.. Arch.
Soc. Amer. Oftal. Optom. 5-179.
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Fig. 1 Esclerometros. En el centro comprimide de for
malina para su esterilizacién,

adecuado para cada caso. Los esclerometros van numerados 120, 125, 130. 135 y
140 que en décimas de milimetro indican el radio de la superficie curva, objeto
de medicion. Los esclerometros se esterilizan en vapores de formol, dentro del
estuche con que los suministra el fabricante. (Fig. 2).

Fig. 2 *Uso del esclerémetro. Se em-
plea con el Microscopio para
operaciones de Zeiss que por
tener iluminacién coaxial es
muy venlajoso para este pro-
posito.

70



EL MICROQUERATOMO

2) Anillos de Fijacion Neumdtica:
Los anillos de fijacion neumatica tienen una triple finalidad:

a) Fijar el globo ocular.
b) Proporcionar una guia para deslizar el microqueratomo.
c) Regular la tensién intraocular,

Los anillos de fijacion neumatica estin construidos en acero inoxidable y
son intercambiables en un mango que sirve también de conducto para la succion.
Tienen la forma de un corto cilindro de 19.3 mm., de diametro con una perfo-
racion central de 11,50 mm., a través de la cual sobresaldra la cérnea (Fig. 3).

. Fig. 3 Esquema, en seccién, del anillo de fijacién neu-
matica, adaptado al segmento anterior del globo
ocular. Los nimeros de la izquierda indican si-
tuacién relativa del plano de deslizamiento, con
relacion al limbo, segiin la altura empleada.
(Esquema del prototipo, sin guias).

Su cara superior (Fig. 4) tiene unas guias en las que se desliza el Microquera-
tomo. Su cara inferior es coéncava con un amplio surco (Fig. 5) en el que se
establece la succion para fijar el anillo al globo ocular. Los bordes del mismo,
que deben adaptarse al globo. estan tallados con la forma de un sector de esfera
de radio equivalente al del segmento anterior del globo ocular, al cual debe
adaptarse, La succién llega a la cavidad del anillo a través de una perforacién

Fig. 4 Anillo de fijacién neumatica, con guias, visto por
s cara superior.
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Fig. 5 Anillo de fijacién visto por su cara inferior, Los
segmentos de apoyo, canal y orificio de succién,
son claramente visibles

en el mango, el cual va conectado a una bomba aspirante por medio de un tubo
plastico.

Los anillos van numerados con dos cifras (por ej.: 1257), la primera, indica
en décimas de milimetro el radio de los sectores de esfera para adaptar a un
globo ocular de la misma dimension. La segunda, indica también en décimas de
milimetro, la distancia del punto de apoyo del anillo, junto al Limbo Cérneo-
escleral, al plano de deslizamiento del microqueratomo.

Los radios esclerales mas usuales son 120, 125, 130, 135 y 140 décimas de
milimetro, y las alturas de 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, y 13 décimas de mi-
limetro. Estas alturas permiten obtener resecciones idénticas en cérneas diferen-
tes. (Fig. 6). Un radio de 125 permite obtener una buena adaptacién del anillo
en la mayoria de los globos oculares.

Las alturas variables de 3 hasta 13 décimas de milimetro permiten obtener
resecciones circulares hasta de 9 mm., de diametro.

Las dimensiones del Canal de Succion han sido eajculadas de acuerdo con la
Ley de Imbert, con el fin de obtener un maximo margen de regulacion de la
tension intraocular, utilizando la succion que facilmente puede obtenerse con
los aparatos de uso corriente en Oftalmologia (aspirador del Erisifaco, etc...)
v en diversas condiciones de presion atmosférica.
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Didmetro de la reseccién

Fig. 6 Grifico que muestra que con variaciones de una décima
en la situaciéon del plano del anillo de fijacién, pueden
obtenerse resecciones corneales de dimensiones muy se-
mejantes en globos con distintos radios de curvatura
corneal,

Los incrementos de la tension intraocular, se hallan expresados en la tabla

adjunta.

Tasra 1
Anillos de Fijacion Neumdtica

Condiciones del Anillo

Radio Escleral | Altura de la

del Anillo

125 décimas | 25 décimas

camara de
suceion

Area de la su-
superfi-
cie del globo
sometida a
suceion

mm.

1,963 em2

ilm:remem en Presion Tedérico. En un globo
! ocular de 25 mm,, de diametro.

Vacio de 30

em. de Hg,

30 mm. Hg,
L

Vacio de 40|Vacio de 50

em. Hg.

t em. Hg.

40 mm. Hg. ! 50 mm. Hg.

" NOTA: En el ojo humano estos resultados dan solo una idea aproximada. Deben to-
marse solo como guia, ya que el valor de la tensién intraocular inicial y el vo-
lumen del globo ocular varian considerablemente de unos sujetos a otros
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3) Tonometro PreQuiriurgico:

Construido en plastico transparente y calibrado segiin el principio de Maklakow,
con la escala de Posner.

Consiste en un tronco de cono invertido de metacrilato, de diez gramos de pe-
so (Fig. 7). Su base superior es convexa con un radio de 0.990 de pulgada y sirve
de lupa magnificadora para facilitar la lectura del reticulo, (Fig. 8), la base

Fig.7 Tondémetro quirirgico.

inferior lleva grabado un reticulo de 38 décimas de milimetro de diametro, que
segin Posner corresponde a la aplanacion determinada por una pesa de 10 gr.
cuando la tensién intraocular es de 65 mm, de Hg.

El instrumento se mantiene verticalmente, apoyado sobre el centro de la cor-
nea, cuidando no toque parpado ni anillo neumatico. Este equilibrio se obtiene

Fig. 8 Tonémetro quirirgico visto por encima.
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gracias a un anillo de plastico que el operador mantiene entre sus dedos indice
y pulgar, mientras los otros dedos de la mano buscan apoyo en la cabeza del
paciente (Fig. 9).

Fig.9 Tonémetro aplicado en el globo (Para
mejor demostracion del instrumento, se
ha omitido el anillo neamidtico en la fo-
tografia),

La tension adecuada para realizar resecciones con el microqueratomo es de
65 mm., de Hg. y esa tension se obtiene regulando el grado de vacio en el canal
del anillo neumitico. Es conveniente colocar el anillo con una intensidad de
succion baja, por ejemplo treinta centimetros de Hg, y colocar el tonémetro
sobre el globo ocular. A continuacién y en forma progresiva, ir aumentando la
intensidad de vacio hasta que el diametro de la aplanacion sea el correcto. Du-
rante la tonometria, la cornea debe estar casi seca, para evitar falsas lecturas por
meniscos liquidos.

La intensidad de la aspiracion puede ser regulada por un auxiliar o por el mis
mo cirujano mediante un dispositivo de que esta provisto el mango de ciertos
anillos neumaticos.

El instrumento se esteriliza como los lentes de aplanacion.

4) Lentes de Aplanacion:

El lente de aplanacién es un instrumento de medicion para determinar la altura
adecuada del anillo de fijacion que debe usarse, para obtener un disco corneal
del diametro necesario.

Consiste en un pequeiio cilindro plastico transpa;‘cnte de 19 mm. de diametro
y un centimetro de altura, cuya cara superior convexa actia como lupa magni-
ficadora para facilitar la lectura del reticulo (Fig. 10). Su cara inferior es plana
y lleva grabado uno o dos reticulos circulares de medicion (Fig. 11). Lateral-
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mente tiene unas muescas para el paso del mango del anillo de fijacion y otras
para permitir su adaptacion a la ranura central del mismo.

Fig. 10 Lente de Aplanacién, eara superior.

Fig. 11 Lente de Aplanacién, cara inferior,

Al adaptar el lente sobre el anillo, el reticulo queda situado en el plano por el
que pasara la hoja cortante del Microqueratomo (Fig. 12).

Los lentes de aplanacion se construyen con reticulos de cinco a ocho y medio
(5 a 8,50) milimetros de diametro, cifra que va grabada en el mango respectivo.
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Una vez determinada la dimension de la reseccion necesaria, se utiliza el lente
de aplanacién con reticulo de dicha dimensién, y se procede a escoger el anillo
de fijacion de altura adecuada. Al colocar el lente de aplanacion, bien adaptado
y centrado sobre la superficie del anillo neumatico, aplana la cérnea en una zona
circular, si esta aplanacién es mayor que el reticulo del lente, debemos cambiar
el anillo de fijacion neumatica por uno de mayor altura, hasta conseguir que
la dimension de la aplanacion coincida con la del reticulo del lente de aplanacion.
En cambio. si la aplanacién de la cérnea, o sea, la zona de contacto de la cor-
nea con la superficie plana del lente, es menor que el reticulo, debemos cambiar
el anillo de fijacién. por otro de menor altura, hasta conseguir una zona de
aplanacion de la misma dimension del reticulo. Por ejemplo, precisamos un disco

Fig. 12 Esquema mostrando ¢l Lente, adap-
tado a la superficie del anillo. La apla-
nacién de la cérnea, corresponde con el
reticulo.

corneal de 8.25 mm. de diametro, adaptamos sobre el globo ocular un anillo del
radio escleral adecuado, y de altura 7. Si al efectuar la medicion, con el lente
de aplanacién de 8.25, la zona de aplanacién es de la misma dimension que el
reticulo, el anillo seleccionado es correcto, y el Microqueratomo seccionara un
disco corneal de 8.25 de diametro, En cambio, si la adaptacion es menor que el
reticulo del lente, debemos cambiar el anillo por uno de menor altura, por ejem-
plo, el anillo 5. y si todavia no fuera suficiente, éste debe cambiarse por el 4 6
el 3. Si la aplanacién fuera mayor que el reticulo, debemos cambiar el anillo 7
que tenemos en uso, por el de 8 0o 9 que daran una aplanacién menor que la
anterior.

El anillo debe cambiarse hasta obtener la coincidencia perfecta entre la apla-
nacion y el reticulo, de la dimension de la reseccion que deseamos obtener.

Para realizar una lectura correcta, el anillo debe estar bien adaptado sobre
el globo ocular, centrado con la cérnea. La tensién intraocular elevada a 65
cm. de Hg. Al tomar la tension, y dimensién de la aplanacién la cérnea no debe
estar demasiado himeda, pues el menisco liquidq falsearia la lectura. Es pru-
dente secar la cornea con una esponjita de polivinilo, antes de efectuar la me
dicion. Si el lente de aplanacion esta frio, al adaptarse sobre el globo ocular, el
vapor de agua lo empana ligeramente, y en estas condiciones la zona de aplana-
ci6n es mucho mas visible y mas facil de efectuar la lectura.
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Los lentes de aplanacién tienen un mango de acero inoxidable, en el cual va
grabada la dimensién de sus reticulos. Pueden esterilizarse en 6xido de etileno
o en una solucién antiséptica adecunada para plasticos, también en vapores de
formol, dentro del mismo estuche en que los suministra el fabricante. (Fig. 13).

El juego habitual de lentes de aplanacion, consta de cinco elementos, cada
uno de ellos con dos dimensiones de medicion,

Fig. 13 Juego de lentes de aplanacién. En el centro, com-
primido de Formalina para su esterilizacién y
punzoén para marcar un punto de referencia.

5) Protector de Superficies Denudadas:

De plastico coloreado, para encontrarlo con facilidad dentro de la solucion
en que se esterilice. Tiene una curva de 7.7 mm. de radio y en el centro de la
cara convexa, un botoncito para manejarlo (Fig. 14). También presenta una
pequena perforacion para evitar que se adhiera por capilaridad a la cérnea.

Sirve para proteger la superficie denudada de la cérnea durante las manipu-
laciones en el disco corneal, evitar la desecacién, y que se depositen cuerpos
extranos,

6) Calibre para Espesor de Discos Corneales:

Para intervenciones refractivas, es indispensable conocer el espesor exacto del

disco corneal resecado. El mejor instrumento para ello es el radiuscope binocular
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Fig. 14 Protector de superficie denudada.

de American Optical, que permite mediciones de espesor, con una gran pre-
cision. Para efectuar la medicion, se coloca el disco corneal sobre una super
ficie plana y pulimentada, sobre la que se efectuard una primera medicién. Colo
caciéon del micrémetro a 0. A continuacién, desplazando la base porta objetos,

Fig. 15 Espesimetro. Los planos del instrumento, que
entran en contacto con el tejido corneal son des
prendibles y de acero inoxidable para permitir
su esterilizacion por calor,
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se efectia la segunda medicion sobre la cara anterior del disco corneal. La
esfera del micrometro indicara exactamente el espesor del disco corneal.

Si no se posee este instrumento, se puede medir el espesor del disco corneal
empleando un espesimetro que tenga poca presion en el resorte. con el fin de
que la compresion del disco corneal, falsee lo menos posible la medida. En ge-
neral, el espesimetro da un error de lectura del orden de cinco centésimas de
milimetro. por compresion del disco corneal. (Fig. 15).

MICROQUERATOMO

Fundado en el principio del cepillo de carpintero, consta de un plano a tra-
vés del cual, y en su parte central emerge una hoja cortante accionada de movi-
miento oscilante, de 2.5 mm. de amplitud, que le imprime un motor, cuya mar
cha se controla mediante un pedal. (Fig. 16).

Fig. 16 Microqueratomo. (Prototipo).
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Los lados del plano tienen unas guias de la altura adecuada, las cuales junto
a su borde inferior, por el lado extremo tienen una ranura que encaja en la
homonima del anillo de fijacion. La altura de las guias, condiciona la situacién
del filo de la hoja cortante, con relacién al plano del anillo neumatico, que debe
ser de 13 décimas de milimetro (Fig. 17). (misma que el lente de aplanacién).
En cambio, la situacion del plano de aplanacion del microqueratomo en la parte
anterior a la hoja cortante, varia segiin el espesor del corte, para que ha sido
construido (13 décimas mas espesor del corte) . La posicion del plano posterior
es constante para que no existan modificaciones de la tension intraocular durante
la reseccién (13 décimas). (Fig. 18).

Fig. 17 Esquema, en seccion frontal,

del microqueratomo y anillo, Fig. 18 Esquema del
(Prototipos), la linea pun- microquerato-
teada indica la situacién de mo (Actual)
la hoja cortante, en accion.

Las dimensiones del instrumento han sido cuidadosamente estudiadas en rela-
cion con el globo ocular, curvaturas corneales mas frecuentes. dimensiones de
la hendidura palpebral y necesidades mecanicas.

El Microqueratomo esta construido en acero inoxidable y consta solamente
de seis piezas facilmente desmontables, para su limpieza. cambio de la hoja cor-
tante, engrase y esterilizacion. (Fig. 19) .

La hoja cortante es un fragmento de hoja de afeitar comercial de 0.25 mm.
de espesor y de 13,2 m.m. de ancho, por lo que son sumamente ficiles de con-
seguir (Schick injector). Al cortar la hoja debe cuidarse que la perforacion
quede centrada. (Fig. 19),

El Microqueratomo se esteriliza en calor seco (2 horas) a 130°C.

El equipo consta de cuatro Microqueratomos. calibrados para obtener discos
corneales de 2, 3, 4, y 5 décimas de milimetro de espesor. Los tres primeros se
usan en Queratomileusis en sus diversas formas: Queratofaquia y Queratoplas
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Fig. 19 Microqueratomo d tado. De. izquierda a de-
recha: Pieza de unién y acople al motor; Trans
mision, excéntrica v embrague; Cabeza con la
pieza de arrastre “in situ”™; Plano y guias; Hoja
cortante,

Fig. 20 Conjunto de 4 microqueratomos v juego de anillos
de fijacion neumatica con su mango.
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tia laminar. El quinto para otras intervenciones plasticas sobre cérneas edema-
tosas, inclusiones, queratoprotesis, ete... (Fig. 20).

A pesar de la exacta calibracion de los microqueratomos, el espesor del corte
resultante varia con la compresion a que esta sometido el tejido durante la sec-
cién, por consiguiente, modificando las condiciones de presion se pueden obtener
con un mismo instrumento, cortes de diferente espesor del de la medida, para el
cual ha sido construido.

Fig. 21 Microqueratomo con motor Rota-
mec de 3/4”,

La compresion del tejido corneal es mayor cuando mayor es la tension intra-
ocular en el momento de la seccion, y a igualdad de tension intraocular, el tejido
corneal esti mas comprimido al realizar una reseccién de 8,5 mm. de diametro
que al realizar una de 6. Por este motivo las resecciones grandes resultan algo
mas gruesas que las resecciones menores.

L
Otro factor que debe tenerse en cuenta es la diferencia de consistencia de las
diversas corneas. Por esta razén, a pesar de trabajar siempre en idénticas con-
diciones, para obtener los resultados mas idénticos posibles, existen pequefias
variaciones de unos a otros ojos, lo que requiere el empleo de un instrumento
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para determinar el espesor exacto del disco obtenido para poder realizar con
exactitud los céleulos necesarios a la cirugia refractiva.

El microqueratomo debe ser accionado por un motor capaz de imprimir a su
hoja cortante una frecuencia oscilatoria adecuada. Es condicién necesaria que
el motor vibre poco y que sea liviano, para permitir un ficil deslizamiento del
Microqueratomo por las guias del anillo, y que la vibraciéon no interfiera la sen-
sibilidad de la mano del cirujano.

Hemos empleado diversos tipos de motores, entre ellos hemos seleccionado los
eléctricos (1). Entre los ensayados hemos encontrado ventajosos:

—Motor Rotamec, ya sea el modelo pequenio de 0.75 pulgadas de diametro
(Fig. 21) o el miniatura de 0.50 pulgadas de diametro. Este tltimo es el mejor,
empleando una transmisién por planetarios, que tiene por fin aumentar su poten-
cia, es excelente por su falta de peso y ausencia de vibraciones. (Tabla II, Ta-

bla III).
Tasra 11

Revoluciones del Motor Rotamec de 3|4” con Microqueratomo.
(Tacometro Optico)

._V oltios

RPM.
PR e e o ey 5.000 i
18 7.000

24 10.000

Tasra III

Revoluciones del Motor Romatec de 1|2” con reduccion Vidaller:
Con Microqueratomo (Tacémetro Optico).

Voltios L o T R.PM.
ol Ry 12 5.000 e
14 7.500

(1)—Queremos agradecer al Dr. H. Katzin, su ayuda para la obtencion de diversos
tipos de motores.
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El motor Keer es adecuado por ser facilmente obtenible en el comercio. No
debe emplearse a su maxima potencia y nimero de revoluciones, ya que la friccion
es excesiva para las partes moviles del Microqueratomo, y podrian desgartarse
prematuramente. El motor Keer puede emplearse directamente acoplado al micro-
queratomo, pero también es muy adecuado para ser usado con un cable de trans-

Fig. 22 Microqueratomo con cable de transmision.

misién (Fig. 22), pues resulta algo pesado y dificulta el deslizamiento del Micro-
queratomo por sus guias. En la Tabla IV estan registrados el nimero de revolucio-
nes equivalentes a cada voltaje de este motor.

Tasra IV
Revoluciones del Motor Keer en Vacio
(Tacémetro Mecanico)

Follios RPM.

&N % 78 % 6.000
9 7.500

11 9.000

12.4 10.000
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—Motor Globe, funciona a 27 voltios. es liviano y confiable. (Fig. 23), Tabla V.

—EIl Motor Faulhaber, con reduccién tiene muy poco peso (25 gr.) y vibra-
ci6n minima. Por ser mas lento (de 2.000 a 5.000 R. P. M.). precisa un movi-

Fig. 23 Microqueratomo con motor Globe de 1/27.

Tapra V

Revoluciones del Motor Globe con Microqueratomo
(Tacometro Optico)

Voltios R.P.M.
14 5.000
16 6.000
18 7.500
20 19.000
22 10.000
24, 11.000
26 12.000
28 14..000
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miento de desplazamiento mas lento lo que en muchos casos es ventajoso pues per
mite un mejor control visual. (Fig. 24). Precisa 4,0 V.c.c.

—EIl Motor Richardson es excelente bajo todo punto de vista y su carcasa ex-
terior puede esterilizarse al calor, Dado su peso, debe emplearse siempre con ca
ble de transmisién (Fig. 22).

Estos motores funcionan todos con corriente continua, por lo que debe tener
se en cuenta la polaridad, con el fin de conseguir que el sentido de giro del mo-
tor sea siempre el de las manecillas del reloj, para evitar se desenrosque del
Microqueratomo, cosa que podria suceder si se emplea una rotacion de sentido
contrario.

Fig. 24 Microqueratomo con motor Faulhaber con reduccion,

—Motor Norelco, (Fig. 25), funciona sobre corriente alterna de 110 voltios
y tiene el inconveniente de su tamafo y de su vibracién, por tratarse de un motor
barato. Puede utilizarse especialmente para obtencién de injertos dadores.

Los motores deben esterilizarse, asi como sus cables, en 6xido de etileno o en
vapores de formol.
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Fig. 25 Microqueratomo con motor Norelco.

Motores que pueden esterilizarse en la autoclave son todavia demasiado cos
tosos y su equipo de alimentacién dificil de conseguir.

El Microqueratomo debe desmontarse inmeditamente después de cada inter
vencion, y limpiar cuidadosamente cada una de sus piezas. Estas deben ser lu-
bricadas con aceite muy fino, secadas y montadas nuevamente aplicando una
grasa de alto punto de fusién en las zonas de friccion *. No debe desmontarse
nunca simultineamente dos Microqueratomos. para evitar e| montar en un ins-
trumento piezas que pertenecen a otro.

Antes de emplear el Microqueratomo, debe ser probado por unos breves segun-
dos, y cuidadosamente inspeccionado con el fin de evitar que haya particulas
extranas (o gotas de grasa) en los planos o en la hoja cortante, que podrian que-
dar interpuestos en la seccion.

Observaciones: Por ninguna razon debe dejarse el instrumento en marcha por
mas de un minuto. Sus superficies de friccion no estan calculadas para ello **.

Marcha de una intervencion con Microqueratomo.
Antes de realizar la intervencién, debe ya conocerse la dimension de la resec-

cion necesaria y el espesor aproximado de la misma, también el radio del seg-

* High temperature Silicon Grease. Dow corning 44 Medium. —40 + 400 F.
** Nuestros agradecimientos a los sefiores Francisco Vidaller y M. Weinberg por su cola-
boracién e interés en el desarrollo de este nuevo instrumental,
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mento anterior del globo ocular a intervenir. Sobre la mesa instrumental debe
disponerse:

a) Juego de anillos con radio escleral adecuado.
b) Tonémetro quirtrgico.

c) Lente de aplanacion de la dimensién necesaria.
d) Protector de superfecies denudadas.

e) Microqueratomo para el espesor adecuado.

Puede escogerse un radio de 125 en los anillos de fijacién, siempre y cuando
el radio escleral esté comprendido entre 120 y 135 décimas de milimetro. El tor
nometro quirirgico sera para 65 mm. de Hg. de tensién intraocular, El lente de
aplanacion de acuerdo con la dimensién de la reseccion necesaria. Debe compro-
barse que el Microqueratomo desliza facilmente por las guias de los anillos
seleccionados,

Modus Operandi:
1) Adaptacién del anillo:

El mango de fijacion puede colocarse indistintamenie a las 12 o a las 6, segiin
la preferencia del cirujano. El anillo debe centrarse bien con la cérnea, la pupila
en Miosis es una buena ayuda. Se seca la cérnea con una esponja de Polivinilo, y
a continuaciéon se instaura la succion, manteniendo el regulador parcialmente
abierto, con el fin de que el vacio sea del orden de 30cm. de Hg. (Fig. 26),

Fig. 26 Anillo de fijacién colocado sobre el globo ocular.
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2) Tonometria:

Colocando el tonémetro pre-quirirgico sobre la cornea seca, manteniéndolo bien
vertical y observando la aplanacion, se aumenta progresivamente el grado de va-
cio hasta llegar a una perfecta coincidencia entre la aplanacion y el reticulo del
tonémetro. En este momento, la tension intraocular sera de 65 mm. de Hg. (Fig. 9).

3) Medicién de la aplanacion:

Sin interrumpir el vacio, se procede a la medicion con el lente de aplanacion.
cambiando el anillo por uno mas alto o mas bajo, si no se obtiene la coincidencia
entre la aplanacién y el reticulo del lente (Fig. 27). Una vez seleccionado el ani
llo necesario, y controlada la tensién intraocular, puede procederse a la Quera-
tectomia con el Microqueratomo.

Fig. 27 Aplanacién,

4) Queratectomia:

(Figs. 28 y 29). Para este tiempo, la cornea debe estar himeda, para facilitar
el deslizamiento del instrumento, esto se consigue instilando unas gotas de solu
cion salina sobre la cérnea, no es indispensable realjzar toda la seccién bajo
irrigacion. El mango del anillo neumitico se sujeta con la mano izquierda, (ojo
derecho), se insiniia el Microqueratomo (mano derecha) con el motor parado.
en las guias del anillo, conviene asegurarse de su correcta colocacion, y que des-
liza facilmente por ellas sin que la hoja cortante llegue a tocar la cornea. Esta
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Fig. 28 Keratectomia con el microqueratomo.

prueba sirve también para orientar al cirujano sobre la direccion exacta que
debe imprimir al movimiento de traslacion del instrumento. En este momento pue
de ponerse el instrumento en marcha. e imprimiéndole un movimiento “lento y

Fig. 29 El disco corneal, se retira del microqueratomo con
una espatula.
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uniforme” de traslacion, en el sentido de las guias, se realiza la Queratectomia.
Cualquier detenciéon del instrumento, redundara en irregularidad de la superficie de
seccion. En las intervenciones sobre el ojo izquierdo, la mano derecha fija el anillo
y la izquierda maneja el Microqueratomo. En ojos izquierdos con cierto grado de
exoftalmia, puede realizarse la maniobra, como si de ojo derecho se tratara, ini-
ciando la talla del lado nasal hacia el temporal en este caso (Salleras). En ojos
muy enoftalmicos, puede conseguirse una posicion mas ventajosa y un cierto
apoyo del globo inyectando de 2 a 5 ¢cm3 de solucion salina retrobulbar,

Completada la Queratectomia, debe detenerse el motor, y una vez detenido este.
cortar la succion, con el fin de desprender del globo ocular el anillo neumatico, y
Microqueratomo conjuntamente. Si se desprende el anillo y Microqueratomo an-
tes de la detencion completa del motor, nos exponemos, si la seccién no ha sido
completa, a que la hoja cortante seccione por la mitad el disco corneal. Reali-
zada la Queratectomia, y después de un breve examen, la superficie denudada es
cubierta por el protector. A continuacién el disco corneal se retirara del Micro-
queratomo para su ulterior manipulacion.

Precaucion: Antes de iniciar la intervencion, debe comprobarse que el Micro-
queratomo desliza perfectamente por las guias del anillo, o anillos que van a
emplearse. El equipo de succién debe estar provisto de una valvula Selenoide, con
el fin de que al interrumpir la corriente eléctrica del motor, del aparato de
succion, los conductos de vacio queden comunicados con la atmésfera, y el ani-
llo se desprende inmediatamente del globo ocular.

El establecimiento de la succién se controla con un pedal manejado por el pié
derecho, y el del motor del Microqueratomo, por un pedal manejado por el pié
izquierdo.

ACCIDENTES:

El Microqueratomo solo puede emplearse en cérneas de espesor uniforme (Fig.
18) . El instrumento reseca un disco corneal de caras paralelas, por consiguiente,
si el espesor de la cérnea no es uniforme, el espesor de las capas posteriores se-
ri también irregular. Si la irregularidad en el espesor de la cornea es acentuada,
existe el riesgo de abertura de la cimara anterior.

Fig. 30 Irregularidades en la
forma del disco corneal.
92



EL MICROQUERATOMO

1) Seccion Irregular:
Puede ser debida: (Fig. 30):

a) Cornea de curva irregular

b) Variaciones de la tensién intraocular durante la seccién.
¢) Defectuosa adaptacion del Microqueratomo al plano del anillo neumatico.

La mano del cirujano debe mantener el anillo neumatico, en una posicién cons-
tante durante toda la seccién, para evitar variaciones tensionales.

S T,

Fig. 31 Irregularidades
en el espesor
del disco cor-
neal.

Fig. 32 Estriade vertical
del lecho.

2) Disco corneal de diferente espesor al comienzo y al final de la reseccion:
a) Tensién intraocular insuficiente, o variaciones de la misma durante la
seccién. (Fig. 31).
b) Movimiento de traslacién demasiado rapido.
3) Irregularidades en la seccion en forma de estriado vertical:

Debidas a irregularidad en el deslizamiento del Microqueratomo o a deten-
cion del mismo. El movimiento de traslacion debe ser lento y uniforme.

4) Seccion del disco corneal por su mitad o
en el tercio final: (Fig. 33)

Fig. 33 Seccion del disco
‘e por su tercio fi-
nal,
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Debida a haber retirado precozmente y con el motor en marcha, el Microque:
ratomo del globo ocular.

Una causa de irregularidad o de seccién del disco corneal, podria ser el des-
prendimiento del anillo neumitico, del globo ocular. La adherencia del globo
ocular al anillo de fijacién, es sumamente intensa, y la Queratectomia no debe
iniciarse mientras esta no se haya comprobado. Por otra parte, con una coapta-
cién deficiente del anillo neumitico, no es posible obtener el grado de tension
. intraocular necesario para una correcta seccion.

5) Aecidentes varios:

Perforacion de la Camara anterior, reseccion demasiado superficial, etc., son
debidos a una defectuosa eleccion del Microqueratomo o condiciones patoléogicas,
de la cérnea, o a no haber seguido cuidadosamente las etapas previas,

En caso de seccion defectuosa. si el defecto de seccion es pequeiio, en gene-
ral puede continuarse la intervencion.

Si el defecto es mayor, la mejor conducta es reponer el disco corneal en su
lecho, fijarlo adecuadamente, y posponer la intervencion.

En caso de tratarse de una Queratoplastia Laminar anterior, o Queratoprotesis,
la intervencién puede continuarse con un injerto cilindrico,

Fig. 34 Medicién de la dimensién del disco corneal con el
reticulo del lente de aplanacién.
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Todo nuevo equipo de Microqueratomos y anillos de fijacién debe ser repe-
tidamente ensayado, tallando discos corneales de diferentes dimensiones, en
ojos enucleados, midiendo cuidadosamente la dimension obtenida de la resec
cién, y el espesor de la misma. Para medir la dimension de la reseccion, lo
més practico es emplear los mismos reticulos de los lentes de aplanacion. Una
reseccién correcta debe coincidir exactamente con el reticulo del lente de aplana-
cion, empleado para su medicion. (Fig. 34).

Las resecciones experimentales deben hacerse sin apoyar el globo ocular so-
bre la mesa. La tension intraocular inicial no debe ser inferior a 15 mm. de Hg.,
en caso contrario, debe elevarse con una inyeccion intraocular de aire, entrando
la aguja a través del nervio éptico, el cual debe ligarse para evitar la pérdida
de tension.

TasrLa VI

Esterilizacion del instrumentul

INSTRUMENTAL ESTERILIZACION
Esclerémetros. Vapores de Formol.
Anillos de Fijacion. Calor seco o autoclave,
Tonémetro Prequirirgico. Vapores de Formol.
Lentes de Aplanacién. Vapores de Formol.
Protectores de Superficie Denudada. Solucién acuosa de Merthiolate
al 1 x 1.000 (Thimerosal)
Microqueratomos, Calor seco dos horas a 1209 C.
Motor y cable, Vapores de Formal u éxido de Etileno.
Microscopio Quiriirgico. Vapores de Formol a 409 C.

Marcha Esquematica de las Principales Intervenciones

1) Queratomileusis:

a) Talla Extracorpérea. (Sobre el disco corneal).
b) Talla sobre el globo. (En el lecho). *
a) Talla Extracorporea:

1) Con una aguja corneal enhebrada con un hilo, mojado en una
solucién coloreada (azul de metileno), marcar una linea de re-
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2)
3)
4)
5)

6)

9)

10)

JOSE 1. BARRAQUER

ferencia a las 12, en la zona que pasara la seccion, con el fin de
poder reponer nuevamente el disco corneal con la misma orien-
tacion.

Adaptacion del anillo de fijacion neumatica. (Fig. 26).
Regulacién de la tensién intraocular.

Aplanacién y cambio de anillo si precisa. (Fig. 27).
Humedeciendo la cérnea, Queratectomia con Microqueratomo.
(Movimiento de traslacién lento y uniforme). (Fig. 28 y 29).
Proteccion de la superficie denudada con el protector. (Fig. 35).

Fig. 35 Protector “in situ”,

Medicién de la dimensién y espesor del disco corneal (Figs.
15 y 34).

Modificacién de las condiciones o6pticas del disco corneal por el
procedimiento que desee seguirse,

Reposicion del disco corneal modificado, cuidando coincida la
marca orientadora. (Fig. 36).

Fijacién del lenticulo. (Fig. 37).

b) Talla 6ptica sobre el globo:

Una vez practicada la primera Queratectomia, (generalmente de 0,2 mm. de
espesor), cambio del anillo por uno de mayor altura, para obtener la segunda
reseccion de la dimensién adecuada. Conviene comprobar nuevamente la tension
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intraocular, El disco de tejido obtenido en la segunda reseccion debe ser objeto
de medicion, para comprobacién ulterior de los célculos. Puede guardarse para
una intervencion sucesiva en la que se requiere una inclusion de las mismas
caracteristicas. Reposicion del disco corneal y fijacion del mismo.

2)  Queratofaquia:

Se procede a la Queratectomia en la misma forma que para Queratomileusis,
empleando resecciones de 8,5 mm, de diametro. Una vez obtenido el disco cor-
neal, se coloca la inclusién y se procede a fijar el disco corneal en su lugar, re-
cubriendo la inclusién. Una vez terminada la intervencién. debe comprobarse
al microscopio el correcto centraje de la inclusién (Fig. 37).

Fig. 36 Reposicion del tejido modificado.

3) Obtencion de Lenticulos para Inclusion:

Los lenticulos para inclusion se obtienen con Microqueratomo con la misma
técnica descrita para la talla optica sobre el globo. En este caso. sobre un ojo

dador,
4) Queratoplastia Laminar Anterior:

El Microqueratomo solo puede emplearse en aquellos casos de espesor corneal
uniforme, ya que su guia de seccién es la cara anterior de la cérnea. Si esta es
irregular, aparte del riesgo de perforacién, la profundidad de la resecciéon tam-
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bién lo sera, y el resultado postoperatorio no sera satisfactorio desde el punto
de vista refractivo.

Los tiempos quirirgicos son los siguientes:

1) Queratectomia con Microqueratomo, con la técnica habitual, de la dimen-
sién y espesor necesarios.

Fig. 37 Sutura del lenticulo y control de
la entrecara con microscopio y
lampara de hendidura.

2) Sobre un ojo dador, obtencién de un disco corneal de las caracteristicas ne-
cesarias (menor o mayor espesor), segtin el sentido en que convenga modificar la re-
fraccion. Al obtener injertos dadores con el Microqueratomo, estos deben ser de la
misma dimensién que la reseccion. En caso de alguna diferencia, el injerto sera
una o dos décimas de milimetro menor en diametro«que la reseccion sobre el
globo ocular. Si el injerto es mayor que el lecho, sobresalen sus bordes e impi-
den la epitelizacion, corriéndose el riesgo de que el epitelio penetre entre in-
jerto y receptor, Un injerto ligeramente menor no constituye mayor inconveniente.
pues el proceso cicatricial lo subsana.
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5) Queratopratesis:

El Microqueratomo es un instrumento sumamente itil para la colocacion co-
rrecta de queratoprotesis en corneas edematosas (distrofia endotelial). La Paco-
metria preoperatoria es indispensable.

La técnica quirirgica varia segiin se trate de colocar un lente con cilindro
transfixiante, tipo Cardona o una prétesis en hongo, tipo Dohlman.

a) Queratoprotesis Transfixiante:

De acuerdo con las caracteristicas del espesor de la cérnea, se empleara el
Microqueratomo para espesor de cuatro décimas, o para cinco. Conviene que
la Queratoproétesis quede situada lo mas profundamente posible. La longitud del
cilindro anterior de la Queratoprétesis debe estar de acuerdo con la profundidad
de la reseccion que se va a realizar.

1) Con un trépano de la dimension del cilindro de la Queratoprétesis (ge
neralmente de 2 mm.) se procede a trepanar en el centro de la cérnea, hasta la
mitad o un tercio de su espesor, sin llegar a abrir la camara anterior.

2) Queratectomia con el Microqueratomo, segiin técnica habitual ya descri-
ta. de 8.5 mm., de diametro. La Queratectomia en este caso no debe completarse.
El disco corneal quedara adherente por su parte interna, Para ello, una vez
alcanzado el punto deseado, debe detenerse el motor del Microqueratomo, y re-
tirarse lentamente con el anillo neumatico.

Hemos obtenido un colgajo corneal circular, incompleto adherente por su la-
do interno, con una perforacion incompleta central de 2 mm.

3) Con el mismo trépano, se completa la seccién de la perforacion de las ca-
pas anteriores. A su través se marca la situacion de la trepanacién en las capas
posteriores. Si la Queratoprétesis Hene mayor dimensién en el cilindro posterior
que en el anterior, debe emplearse el trépano de la dimension adecuada, centran-
dolo con la huella de la primera trepanacién.

4) Colocaciéon de la Queratoprotesis.
5) Reposicion del colgajo corneal.
6) Fijacion de la misma por medio de varios puntos de sutura, borde a borde.

En las Queratoprétesis tipo Dohlman, se talla directamente el colgajo corneal,
se procede a la trepanacién de las capas posteriores y una vez colocada la pré-
tesis en esta ultima, se recubre con el colgajo corneal, que se fija por medio de
varios puntos de sutura.

99



JOSE I. BARRAQUER

6) Queratoplastia Laminar Posterior:

Para realizar la Queratoplastia Laminar Posterior, se procede a levantar un
colgajo corneal anterior, con Microqueratomo, en el ojo receptor. El colgajo de-
be dejarse pediculado como en el caso de la Queratoprotesis.

Con el trépano de la dimensién adecuada. (6 mm.) se resecan las capas pos
teriores del ojo receptor.

Con la misma técnica se obtiene el injerto laminar posterior, dador, el cual
se sujeta por capilaridad a las capas anteriores que lo recubren. Sutura del
colgajo anterior. Inyeccion de aire en cimara anterior (pequenia paracéntesis
previa) .

7) Obtencién de Injertos Laminares Anteriores Cilindricos:

Para obtencién de injertos laminares cilindricos, se procede sobre el ojo da-
dor a la delimitacién con el trépano de la dimensién adecuada (dimensiéon maxi-
ma para el Microqueratomo 9 mm.). La reseccion se efectiia con el Microquera-
tomo, sin emplear anillo neumatico, sujetando el globo ocular con la mano.
En este caso, la tension intraocular necesaria para una buena seccién, debe ob-
tenerse mediante la compresién ejercida por la mano izquierda del cirujano
que sujeta el globo. En globos dadores, muy hipétonos, puede realizarse a tal
objeto, una inyeccién intraocular de aire. Si la reseccién ha sido algo mds pro-
funda que la delimitacién con el trépano, esta debe completarse con tijeras curvas.

No hay inconveniente en emplear los anillos de fijacién, con ellos la dimen-
sion maxima del injerto cilindrico obtenible es de 7,5 mm. de didmetro.

8) Queratectomia:

El Microqueratomo, puede emplearse para practicar queratectomias, con o
sin anillo de fijacion neumatica. En el primer caso, se extirpa un disco de tejido
corneal, y en el segundo, una banda.

Bajo el control del Microscopio y lampara de hendidura, puede a veces pasar-
se sucesivamente el instrumento, 2 o 3 veces por el mismo lugar (Microqueratomo
para 0.20) .

La intervencion es mas facil que realizada manualmente y la seccién de la zona
pupilar mas perfecta.
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Si la reseccion debe llegar hasta mas alla de 9 mm., la zona periférica debe
resecarse manualmente (espatula piriforme o tijeras).

En corneas muy planas, el Microqueratomo no trabaja bien, por lo que su uso
debe reservarse para los casos de curvatura corneal, cercana al promedio normal.

Apartado Aéreo 11056.

NOTA: Esclerémetros, Tonémetro prequirirgico, Lentes de aplanacién, Constructor:

Plastic Contact Lens de Colombia. Apartado Aéreo 20052. Anillos de Fijacién

Neumitica, Microqueratomos. Constructor: Steinway Instrument Co. 27-18. 122nd.
Street, College Point N. Y. 11354,
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OPTICS OF BARRAQUER’S KERATOMILEUSIS

BY
HANS LITTMANN

Heidenheim, West Germany

Surgical Correction of the ocular refraction by means of surgery tending to
modify the radii of curvature of the anterior corneal surface, presumes the know-
ledge of the exact radii of curvature that this surface should be given in order
to corret a given Ametropia,

Barraquer, in one of his recent papers (1), indicates that his optical calcula-
tions are somewhat empirical and uses for them the formula Da + D taking the
dioptric values from the Zeiss ophthalmometer calculations, Whereas in the ante-
rior formula, Da stands for diopters of the anterior corneal face of the eye to
be operated upon, and D for the needed correction to neutralize Ametropia.

It is known that by means of an ophthalmometer only the radius of the front
surface of the cornea can be measured, whereas the total refractive power of the
cornea can be read off a second scale. The refractive powers of this second scale
were in a second step converted from the radii primarily measured and the
result is the scale of the refractive powers. Actually the conversion requires the
knowledge of further data (thickness of the cornea, curvature of the near surface
of the cornea) which are not directly measured with the ophthalmometer. That
means that the conversion is in fact based on a convention. I wanted to provide
for a change of this convention, at least to such an extent that the correct value
for the total refractive power results for a normal cornea. The imaginary refrac-
tive index n — 1.332 which | differentiated in my paper, served this purpose.

Considering that the ophthalmometer is an instrument that measures radius
and that its relationship to diopters is only established to represent closely the
total retractive value of the cornea (2) and furthermore its astigmatism, thus its
application to the calculation of surgical correction of Ametropiae is subject to
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certain deviations that in the case of high corrections amount to a significant
value.

In the following I would like to explain the development of the computation
which serves to determine the exact value for the radius of the front surface of
the cornea, and which must be determined in order to be able to compensate
for an Ametropia by means of Keratomileusis.

The exact values shall then be compared with those computed by means of the

.

formula R — — . Finally the influence of the thickness of the cornea on

D

the result will be discussed.

For the exact computation it is assumed that the radius ot curvature of the
front surface of the cornea and the total thickness of the cornea (i. e. remainder
of the cornea plus ground transplant of the patient’s eye which is put on again)
are changed. It is furthermore assumed that the curvature and the relative posi-
tion of the second surface of the cornea remain unchanged compared with the
other elements of the eye. That means that the depth of the anterior chamber
as well as position, thickness and radii of curvature of the lens, and distance
between lens and fovea remain constant. The exact computation then applis to
all ametropiae, whatever their reasons may be, i. e. also to axis ametropia, re:
fractive power ametropiae, etc. Another pre-condition is that the eye should be
accommodation-free.

Fig. 1 and the following list give a survey which data of the eye are required
for the computation:

n — refractive index of the air (n = 1).
0 0
n — refractive index of the corneal substance (n = 1.376).
r — radius of the front surface of the uncorrected ametropic eye.
a
d — thickness of the cornea of the uncorrected ametropic eye.
a
T = radius of the front surface of the cornea, corrected for ametropia.
d — thickness of the cornea of the eye, corrected for emmetropia.
s’ — distance between distant point P and vertex of the front surface
a

of the cornea.
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N TAA £
t N V |
f—sa—\ | |
|
| |
|4a) |
| = Sa" —
Fe |
- B .
(@) cornea
(@) Lente
(3) Retina.
(®Hmacuia
Fig 1
s = distance between the immage P’ produced by this surface of P
and the vertex of the front surface of the cornea.
B = distance between image point P’ and vertex of the rear surface
of the cornea,
s'=— o = distance of the distant point lying at infinity from the vertex of
the front surface of the cornea of the eye, corrected for emme-
tropia.
s — distance of the image P’ produced by this surface from infinity.
g” = distance between image point P’ and vertex of the rear surface

of the cornea, if the eye is corrected for emmetropia.

All lengths are expressed in mm, lines which are directed towards the right
in Fig. 1 are positive, those directed towards the left, are negative. Definition
of ametropia:

1.000
z — dpt
sa' Pt
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Example:

b - - _ o000 . _ i. e. myopia
Sa' = - 100 mm = B8 10 dpt.,, yop

— 10 dpt. referred to the vertex of the cornea.

The accommodation-free ametropic eye images the distant point P into the
fovea. Only the share front surface of the cornea has in this procedure is
of interst for the following computation. Due to refraction at the front surface
of the cornea, the distant point, lying at the distance s’a , in front of its vertex,

is imaged into the image point P, lying behind its vertex. The distance between
this image point and the rear surface of the cornea is:

W=t -4 @

The correction is meant to change the radius of the front surface of the cornea.
and thus also the thickness of the cornea in such a way that not the point P, lying
at finity but the infinite distance is imaged into P’. If under these pre-conditions
all other elements of the eye remain unchanged, the eye is thus corrected for
emmetropiae, since the further imaging of P’ to the fovea is carried out unaltered.

Analogous to (1) it follows for the corrected eye that:

sh= siid @
The demand for the correction is:

LL .

= s ®

It follows from the formulae (1), (2), and (3) that:
sa= s+ (dy- d) ®

That means that the mathematical task is to calculate for a given ametropia

1000

Iy =

the image distance s and for an infinitely distant object point the
a ¥

L ]

image distance s, thereby determining the radius of curvature r of the corrected
front surface of the cornea in such a way that the relation (4) is true.
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According to the socalled 0-beam calculation it follows that:

n n

e : ®
flo . (N=No) 1 (n - 1)
i Sy’ e ry

If the value for the ametropia D. defined above, is inserted into this equation,
it follows that:

" n
n: ®
1.000 fa

The computation of s is carried out analogous to (5):

. = n
3 L_'_ (n -1)
s' r
Since for the eye, corrected for emmetropia, s’ — < and therefore =

this formula is simplified to:
e
=T @

The corrected radius r follows from the combination of the formulae (4),
(5), and (7).

fa n-1
r= Tab aitane (da— 9) @
1.000 (n-1) o

or inserting n — 1.376.

fa
CRl— e 0,273 (da- d) ®
376
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As shown by equation (9) the corrected radius r only depends on the radius
r before correction, the ametropia D to be corrected, and the thickness differ
a

ence (d A d). Apart from the refractive index of the corneal substance n — 1.376

the formula does not contain any further data, in particular no data on the re-
maining optical system of the eye and on the reasons for the ametropia.

The following table indicates the exact radii r, calculated according to (9),
as well as the radii, calculated according to the ophthalmometer formula:
332
43,05+D
fa=4+7.7mm and (da-d) = 0,3 mm. are assumed as an example.

R =

The last column of the table shows the difference between the exactly and the
approximately computed radii.

TABLE 1
T | T 332 |
| Ametropia | Exact radius | R— — | r-R
| | T | D |
| £ (A Py s :
Hypermetropia | + 20 dpt | 5,381mm 5,265mm |+ 0,116mm
[ + 10 dpt | 6,309mm 6,258mm I+ 0,051mm
| | | |
Myopia [F===10 dpt | 9,601mm I 10,045mm I — 0,444mm
i — 20 dpt l 12,960mm f 14,403 mm | — L#43mm

It is even more interesting if the ametropiae. D, compensated by the exactly
computed radius r, is compared with D R which is compensated if the approxi-

mately computed radius R is entered into the formula (9) instead of r,

After expansion to D it follows from the formula (9):

J’ 1 1
D = 1.000 (0-1) @;—(T—d) :'Ta' dpt (10)

e

”

or 1 1 @
. BRI [, e
0= 316 S Tt 0.278 (=0 & P
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As an example I take r = 7.7 mm and (d — d) = 0.3 mm and that r is
a a

replaced by the R — values of Table 1, it follows that:

1 1
= = dpt
D= 378 R+0.273.03 7.7 ?

The result is:

TABLE 11
D D ! D-D
R | R
+ 20 dpt + 21,5 dpt [ — 1,5 dpt
4 10 dpt + 10,5 dpt — 0,5 dpt
+ 5 dpt + 49 dpt | + 0,1 dpt
— 5 dpt + 6,1 dpt ! + 1,1 dpt
— 10 dpt — 11,7 dpt + 1,7 dpt
— 20 dpt — 229 dpt | + 29 dpt

The last column of Table II indicates the difference between the ametropia D,
which is to be corrected and the ametropia D  which would be compensated
R
for in this example by the radius R. Negative sign means in this example that
the eye corrected by means of R is not emmetrop but myopic. and the positive
sign that it becomes hypermetropic.

According to the result, given in Talbe II, it is recommendable to calculate
the desired radius r. according to formula (9).

The influence of the corneal thickness before and after the operation is further-
more of interest, since both thicknesses are included in formulae (9) and (10).
If in formula (10) D is considered as a function of the difference in thickness:

8 = (d — d), and if the differential quotient is formed to this difference, it
a

follows that:

2
( 1.000 (n-n)z (o+ it )
IVE D§ T ——t S @
1,000 .0 1.376
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Particulary.

for r =7.7 mm. it follows that:
a

_ (b+48,8)° ®
AD_-—W——-AS dpl’

A change in the difference in thicness 48 results in a correction error AD.
. Table IIT indicates the influence of an error in the difference in thickness of A8—
0,1 mm. for different ametropiae:

TABLE 111
D ' AD for A§ — 0,1 mm
e .. i a e st
+ 20 dpt : + 0,34 dpt
+ 10 dpt | + 0,25 dm
+ 5 dpt + 0,21 dpt
— 5 dpt - + 0,14 dm
— 10 dpt ' + 0,11 dpt
— 20 dp + 0,06 dpt

I do hope that the results given herein shall be of assistance to the surgeons and
useful for further research work, and 1 would be glad if they stood as a contri-
bution to a still more favorable correction by surgical means to the refractive
errors of the eye.

7082 Oberkochen
Postfach 35/36
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EXPLORACION DINAMICA DEL BRILLO
PARIETOFOVEAL

POR
JUAN MURUBE DEL CASTILLO
Las Palmas de Gran Canaria — Espafia

Un nueve signo de exploracion oftalmoscopica

La oftalmoscopia directa de la fovea puede mostrar tres tipos de reflejos: brillo
foveolar, brillo circunfoveal y brillo parietofoveal.

Estos brillos no son simultineos ni permanentes. Dependen de la orientacion
perpendicular de la superficie retiniana con respecto al haz oftalmoscépico, de
forma que la luz reflejada vuelve en-direccion contraria, por el mismo camino
de la incidente, llegando asi al ojo del dbservador.

Se provocan principalmente, al igual que los brillos de la retina periférica, por
reflexion de la luz en la limitante interna: en efecio, los brillos periféricos pasan
subre los vasos, y si a veces los respetan es porque frecuentemente tanto arterias
como venas hacen relieve y elevan la limitante interna. En ancianos, grandes

Fig. 1. Esquema mostrando reuni-
dos y en todo su desarrollo
los tres posibles brillos de
la fovea: foveolar (1), cir
cunfoveal (2) vy parietofo-
veal (3).

miopes, y demas casos en que esta membrana esta mas o menos degenerada, los
brillos se atenian o faltan. Para la exploracion de los brillos maculares es acon-
sejable la midriasis.
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El brillo foveolar aparece en el centro de la macula. Frecuentemente la conca-
vidad dle la foveola apenas se marca en la fovea, y en tal caso la foveola no tiene
brillo propio y su reflexion queda englobada en el brillo parietofoveal.

El brillo circunfoveal de Stihli y Vogt. o marginal de la fovea de Dimmer co-
rresponde a la reflexion de la luz en el borde periférico de la fovea. Casi nunca
ocupa tuda la circunferencia de este borde, y frecuentemente se contintia con
el brillo de moiré de la retina circundante.

Entre los dos anteriores se ve el brillo en abanico de Marcus Giinn o brillo en
cometa. Su nombre mas apropiado nos parece el de brillo parietofoveal, ya que
como su forma depende de la orientacion de la pared foveal, raramente tiene
limites en cometa, y es mas frecuente verlo con otras formas, siendo la mas
comiin la puntiforme. Este brillo se describe clasicamente como alargado, ocu-
pando la parte nasal de la fovea desde el umbo a la periferia foveal. Sin embar
go, hemos observado que la localizacion nasal de este brillo es accidental y se
debe a que por hacerse la oftalmoscopia desde el lado temporal del paciente se
tiende a que el haz oftalmoscépico penetre por la parte temporal de la pupila, ca-

Fig. 2. Miacula normal. Representa-
cién esquemitica de como la
localizacion del brillo parieto-
foveal depende de una orien-
tacion del oftalmoscopio, y de
como el desplazamiento de es-
te hace que el observador vea
deslizarse el brillo en direc.
vién contraria.

yendo perpendicularmente sobre la pared nasal de la fovea. Pero si, enfocando
siempre sobre la fovea, se desplaza el oftalmoscopio hacia el lado nasal del ojo
explorado, el brillo parietofoveal aparecera en la pared temporal de la fovea.
De esta forma se ve que todo movimiento del oftalmoscopio en una direccién
hace desplazarse el brillo parietofoveal en direccién inversa, En este caso el signo
es negativo, indicando una fovea céncava.

Cuando la superficie foveal pierde su disposicién normal, la luz reflejada en
ella cambia sus caracteristicas tanto en la exploracién estitica como en la dina-
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mica. Asi, cuando hay un edema macular el brillo parietofoveal aparece en el
mismo lado por donde penetra la luz del oftalmoscopio, y se mueve en la misma
direccion que los movimientos imprimidos a este, indicando que la fovea no
es concava, sino convexa. En este caso el signo seria positivo. Esta positivacion
suele acompaiarse de ciertas alteraciones morfologicas del brillo; pierde su as-
pecto puntiforme para hacerse amplio, alargado en sentido radial, frecuentemente
en abanico, quiza por ser la convexidad de la fovea edematosa de radio de curva-
tura grande. Generalmente su longitud sobrepasa los limites foveales, indicando
que el edema llega mas alla de la fovea. A veces la existencia de hemorragias o
exudados modifica algo su aspecto. Se observa la positivizacién en todos los casos
de abombamiento por edema foveal, debidos a retinitis maculares, retinopatias gra-

. Edema macular . El brillo ra.
dial de la fovea se mueve en
la misma direccion del oftal-
moscopio

vidicas, etc. La observacion de la positivizacion del brillo es evidente e inmediata,
y en ocasiones lo mas llamativo de la exploracién oftalmoscépica.

Resumen: Se describe un signo oftalmoscépico para determinar los edemas
maculares u otro tipo de alteraciéon que transforme la normal concavidad de la
fovea en una superficie convexa. En la retina normal el brillo parietofoveal se
desliza en direccion inversa al movimiento imprimido al oftalmoscopio. En los
casos de edema macular este movimiento se hace directo,

Las Palmas de Gran Canaria
Islas Canarias
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MICRO-OPHTHALMIC SURGERY

A. RICHARD A. PERRITT, M. D.
Chicago, Illinois

The corneal binocular dissecting microscope with co-ordinated and intensive
spot illumination has been used by me since 1946.

It was first presented as part of a course on corneal surgery at the American

Academy of Ophthalmology in 1950.

The operating microscope is a modification of the binocular microscope: highly
advantageous for both thorough examination, especially in the operating room,
and actual performance of surgery. It is equipped with three pair of eye pieces,
3.5X, 7X, and 10.5X at a working distance of approximately 5 to 6 inches, a
built in illuminator, controlled with a prism, casting a brilliant shadowless spot
of light illuminating the entire eyeball and its’ environs.

Figure I Operating Microscope,

Fig. 1-A-Perritt operating mi-
croscope
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Since 1946, 1 have evolved the following indications:

Figure I
(A &B)
Figure 18]
(A &B)
Figure v
(A &B)
Figure AY
Figure Vi
(A &B)
Figure VII
(A &B)

Figure VI

(ABCD)
Figure IX
Figure X

Calcareous degeneration of cornea,
Corneal Leukoma,

Malignant Pterygium,
Dermoid Cornea,
Corneal Abscess,

Blood Cyst, Hemorrhagic Tumor,
Corneal Transplantation,

9 mm. Lamellar Graft,

Brick Fragments on Endothelium,
Solitary Iris Cyst,

9 mm. Penetrating Graft,

Chemical Burn of Cornea.

Dystrophic Corneal Leukoma,

Multiple Intraocular Foreign Bodies Removed,
Corneal Laceration Sutured,

Malignant Melanona of Iris,

Foreign Body or Cyst of Iris.

Corneal Graft, Aphakic,

Corneal Cyst,

Glass on Endothelium,

Lens Dislocated into Anterior Chamber,
Laceration of Cornea,

Suturing Corneal Laceration Using Microscope,
Tumor of Ciliary Body,

Cyclectomy Using Operating Microscope,
Corneoscleral Graft,

Needlings and.
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Fig. 1-B-Operating Microscope. - Perritt Model

Fig. 2 Calcareous degeneration of
cornea,
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Fig 3-A-Malignant pterygium. B-Dermoid
Cornea

‘ig. 4 Brick Fragments on endothe.
linm. B.Solitary Iris Cyst.
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Fig. 5. Lamellar graft, 9 mm,

Fig. 6 Brick fragments on en-
dothelium,
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Fig. 7.A. Penetrating grafts. B. Cl.emical Burn of Cornea. C. Dystrophic Corneal Leukoma.
D. Multiple intraocular foreign Bodies removed.

Fig. T-E. Corneal laceration su.
tured.
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Fig. 7-F. Corneal Laceration
being Sutured.

Fig. 8. Malignant melanoma of
iris.

Separation of Vitrous Face (with wide sweeps of the spatula, one can actua-
lly see the vitreous strands separate.

By this means, we also have at our command, accurate, precise but conserva:
tive approach to tumors of the eyeball, making enucleation unnecessary.

Opthalmic surgery has attained a high level of efficiency. It is probable that with
present instrumentation little further improvement in technique is likely to occur.

The ophthalmic surgeons as a group, however, have been slow to take advan-
tage of one of our greatest assets and advantages — our experience and facility
with magnifying devices. We use the slit lamp, automatically for diagnostic pur
poses, but few indeed make full use of its’ potential. I would like to propose that
the real future of ophthalmic surgery, from a technical standpoint at least, lies
in the development of micro-surgery.
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Fig. 9.A Corneoscleral
Graft.

Fig. 9.B. Glass on Endothe.

lium.

Fig. 9.C. Laceration of Cor

nea.
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Fig. 10.A Tamor of Ciliary
Body.

Fig. 10.B. Cyclectomy.

Fig. 10.C. Cyclectomy.
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Fig. 10.D Cyclectomy,

Fig. 10.E. Corneoscleral
Graft.

Fig. 10.F. Corneoscleral
Graft.
Corneoscleral
Button - Endothe.
lial.
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It is only common sense to assume that if a surgeon can see tissue in more
detail, he can do finer work. It is most reassuring to see the exact level at which
a needle is placed in keratoplasty or corneal section, to see the capsule forceps
actually grasp the lens capsule, to see the Cryostat congeal and the point of spread-
ing adhesiveness on the lens capsule, to aspirate lens cortex under direct obser-
vation, and to see the position of a scissors blade while dissecting out an anterior
chamber cyst.

Such detail enables the surgeon to perform procedures which he would other
wise consider impossible. For example: it was possible for me to dissect the fibrous
membrane from the lens in a child with retrolental fibroplasis, it was possible to
restore some modicum of sight only because of this technique.

I agree with Dr. Arthur DeVoe when he says, “the use of the needling and
aspiration method, under microscopic control. has to my mind made all other
treatment of congenital cataracts obsolete.”

After a thorough stirring of lens material. one can observe cortex as it is
drawn 1o the needle, see it aspirated and note the relative position of the poster-
ior capsule and anterior face of the vitreous.

In spite of my firm belief in the future of ophthalmic micro-surgery, there are
formidable obstacles. First, the instrumentation is quite expensive. Second, the
instruments currently available are crude, clumsy, awkward and diffiou’t to
handle in a sterile fashion. To use them effectively would require the operator
to have three hands. At best, their use necessitates a certain amount of learning
before the operator is comfortable and before his proprioceptive sense has been
educated to the point where he can localize the pips of his instruments without
looking to the side of the microscope in order to see them. He will also find that
many of the instruments to which he is accustomed are not suitable for use under
the microscope because of their customary application which blocks the field of
vision. Bayonet and angulated instruments are frequently necessary. At the
present time, ideal tools are not available for such work. It also soon becomes
apparent to any surgeon using magnification that instruments which we now
currently consider rather fine, are quite gross and inaccurate when viewed under
magnification. The instrument makers have only recently become aware of this
problem and are now beginning to provide us with effective tools. Dr. Richard
Troutman is well on the way to solving this problem.

Most important, however, is the fact that we do not have a thoroughly satisfac
tory microscope with which to work.
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The ideal operating scope should have zoom optics, a slit, and a wider field
with greater depth of focus than is currently available.

It should have some mechanical system of positioning which the operator
can control without removing his hands from the surgical field, either foot or
head control, and an arm for a movie or still camera. The mechanical problems
involved are certainly not overwhelming. The manufactures are all now convin-
ced that such an instrument is necesary and the need is now essential for surgery
on a more sophisticated level and plateau.
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REVISION DE LIBROS

Titulo: ORTOPTICA Y PLEOPTICA.
(Los tratamientos Reeducativos del Estrabismo).

Autores: Dr. Alberto O. Ciancia, M. D. y Srta. Maria Cristina Cornejo,
Técnica Ortoptista.

Editor: Ediciones Macchini-Cérdoba 2015 Buenos Aires-1966.

En la literatura en Espaiiol, sin lugar a duda, quien ha demostrado el mayor
interés sobre los temas de Pledptica y Ortoptica. ha sido el Dr. Alberto Ciancia.
Ya en su obra “Las Secuelas Sensoriales de| Estrabismo”, editado en 1960,
orienté con gran didactica a muchos profesionales latinoamericanos.

Esta nueva obra cubre ampliamente, en 5 partes, los siguientes temas:
Primera Parte: Fisiologia de la Visién Binocular.

Segunda Parte: Fisiopatologia de la Vision Binocular.

Tercera Parte: Ortoptica y Pleoptica.

Cuarta Parte: Examen del Paciente.

Quinta Parte: Tratamiento Ortoptico y Pledptico del Estrabismo.

Terminan su obra con un analisis del tratamiento de Sindromes Especiales, ta-
les como Esotropia Acomodativa, Exotropia Intermitente, Insuficiencia de la Con-
vergencia, Heteroforias, el Nistagmus y Parilisis Oculares.

El libro esta ilustrado con numerosos dibujos, esquemas, fotografias de instru-
mentos, e ilustraciones de sistemas de exploracién.

Contiene 263 paginas, incluyendo una amplia Bibliografia y un Indice Ana-
litico.

Es interesante anotar la valoracion y recopilacién de conceptos, que el doctor
Ciancia hace, de los dos pioneros de la Pleoptica, el Profesor Bangerter y el
Profesor Ciipper, quienes trazaron normas definitivas y conceptos racionales en
la conduccion de pacientes con ambliopias.

El Dr, Ciancia es Oftalmélogo del Hospital de nifios de Buenos Aires y la
senorita Cornejo es Técnica Ortoptista de la Catedra de Oftalmologia de la Uni-

versidad Nacional de Cérdoba.

H. H. R., 0. D.
Apartado Aéreo 11357
Bogota, D, E., Colombia
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NOTICIAS
INSTITUTO BARRAQUER

Barcelona — Espafia

Cursos de Especializacién en Oftalmologia para Postgraduados.

CURSO 1966-1967 — 1° DE OCTUBRE A 30 DE JUNIO

ORGANIZACION GENERAL

La participacion en los Cursos de Especializacion en Oftalmologia para Post-
graduados puede hacerse en calidad de Residente (plazas limitadas), de Externo
(plazas limitadas) o de Asistente (plazas no limitadas).

Los Cursos tienen una duracion de 33 meses para los Residentes y de 9 meses
para los Externos y Asistentes.

Las plazas de Residente se cubren por concurso y las vacantes se anuncian
periodicamente.

Las solicitudes de inscripcion como Externo se aceptan por riguroso orden
de presentacién hasta alcanzar el limite de plazas sefialado o hasta el 19 de sep-
tiembre en su caso.

Las solicitudes como Asistente se aceptan en cualquier época del afio.

Para informacion completa en relacion a la admision al Curso y demas deta-
lles solicitese la Informacién General en la Secretaria del Instituto.

El Curso 1966-67 para Externos y Asistentes se inaugurara el 1° de octubre
de 1966 y terminara el 30 de junio de 1967.
Inseripeién y Condiciones

Los interesados deben enviar su solicitud acompanada de dos fotografias, del
“curriculum vitae” y de la documentacion que estimen pertinente al sefior Se
cretario de los Cursos de Especializacion en Oftalmologia para Postgraduados
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del Instituto Barraquer, Laforja. 88. Barcelona-6 (Espafa). La condicién de
Postgraduado debera acreditarse con el oportuno justificante.

El importe de la inscripcion al Curso de Especializacion en calidad de Externo
es de 5.000 pesetas para los médicos espaiioles y de 85 US$ para los extranjeros.

La cuota de inscripcion en calidad de Asistente es de 1.000 pesetas para los
médicos espanioles y de 17 US$ para los extranjeros.

Los Residentes no pagan derechos de inscripcion, excepto para los Cursos Mo-
nograficos.

Sélo se considerardn en firme aquellas inscripciones cuyo importe haya sido
abonado al ser aceptada la solicitud.

Se reconocera el derecho a la devolucion de la cuota de inscripcion Gnicamente
a quien solicite que le sea cancelada 30 dias antes de la apertura del Curso,

Al ser admitidos al Curso, los interesados deberan comprometerse a cumplir
todas las normas y demas condiciones establecidas al efecto.

El Diploma del Instituto sélo se concede, a juicio de los Directores del Cur-

so, a los Residentes y Externos. A los Asistentes se les expide un certificado.

PROGRAMA

Curso Teérico

Las actividades del Curso Teorico tendran lugar en el Auditorium del Insti-
tuto y comprenderdn los siguientes temas:

1. Embriologia.

2. Anatomia.

3. Histologia.

4. Anatomia patologica.
5. Bioquimica.

6. Bacteriologia.

7. Fisiologia.

8. Examen funcional.

9. Campimetria.
10. Funduscopia.
11. Biomicroscopia,
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12.
13.
14.
15.
16.
12,
18.
19.

20.
21.
22.
23.
24,
25.

NOTICIAS

Gonioscopia.

Tonometria y tonografia.
Radiologia ocular.
Enfermedades externas.
Patologia de la cornea.
Afecciones de] cristalino.
Glaucomas.

Enfermedades de la tvea, retina
y nervio optico.

Estrabismos y vision binocular.
Oftalmoneurologia.

Patologia quirirgica.

Anestesia en cirugia ocular,
Terapéutica quirtrgica,
Fotocinematografia oftalmica.

Los facultativos asistentes al Curso dispondran de biblioteca, negatoteca, discote-
ca, filmoteca, etc., para sus estudios y trabajos coadyuvantes a su formacién cientifi-

ca y profesional.

CURSO PRACTICO

Unicamente pueden asistir a este Curso los médicos admitidos como Residentes
y Externos. Estos partiparan, por turnos rotatorios, en las actividades de los

Servicios que se determinen.

El equipo instrumental necesario para sus practicas (lampara de mano, oftal-
moscopio, montura de pruebas, refractoscopio o espejo de esciascopia, tonéme-
tro de Schiétz controlado recientemente, telelupas, e instrumental para la ciru
gia de instruccién) deberan ser aportados por los propios interesados.

El Curso practico comprendera:

(= N2 VR R

Técnicas de exploracién.

Presentacion de casos interesantes y de diagnéstico dificil.
Postoperatorio de enfermos ingresados y ambulatorios (Dispensario).
Control de pacientes en consulta ambulatoria (Dispensario).
Practicas de laboratorio.

Asistencia a las sesiones quiriirgicas.
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7. Cirugia de instruccién (ejercicios de tiempos operatorios basicos

en ojos de animales),

Ayuda e instrumentacién en las operaciones sobre el globo ocular.

9. Practica de operaciones de acuerdo con el habito quirdrgico adquirido.

=]

Los Residentes, ademas de estas actividades, desarrollaran las siguientes:

a) Durante el tercer afio: operaciones sobre el segmento anterior del globo
ocular, segin el habito quirirgico adquirido.

b) Asimismo podrin llevar a cabo trabajos cientificos previa presentacion
de una solicitud en la que consten detalladamente el objeto del trabajo.
la marcha a seguir, el material necesario y los métodos a emplear.

Cursos Monograficos

Durante el Curso general tendran lugar cursos especiales sobre temas que
se anunciardn oportunamente, a cargo de profesores nacionales y extranjeros,
especialmente invitados por el Instituto.
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SOCIEDAD AMERICANA
DE OFTALMOLOGIA Y OPTOMETRIA

Ante-Program of Scientific Activities for 1967

Ante-Programa de Actividades Cientificas para 1967

8 am
8V pm.
8 am.
8% pm.
8 am.
8% pm.
8 am

FEBRUARY 2.

Strgical Sessionaeg NG DRI |
Sesién Quirdrgica.

Conference: Calculations of Keratomi-
JUBIS i cviin sty s e s e 2 s e s
Conferencia: Calculo de la Queratomi-
leusis.

MARCH. 2.
Supsical Bestion ... o voriboboi gy b p i+
Sesién  Quiriirgica.

Conference: Functional Exploration in
KOTAtOMEIERain o convosyim e st s,
Conferencia: Exploracion Funcional en
Queratomileusis.

APRIL 6.

Surgical Session ......cc.ssocnnens

Sesion Quirtirgica.

Conference: Keratomileusis and Astig-

i AT R S s e et

Conferencia: Queratomileusis y Astig-
matismo. :

MAY. 11
Surgioal Sesston’ . s e
Sesion Quirdrgica.
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Dr. J. I. Barraguer, M. D.

Dr. Hernando Henao, O. D.

Dr.

Dr

J. I. Barraguer, M. D.

. J. I. Barraquer, M. D.

. Salomoén Reinoso, M. D.



814 pm.

814 pm.

815 pm.

8% pm.

8 am.

814 pm.

NOTICIAS

Conference: History of the Optometry .
Conferencia: Historia de la Optometria.

JUNE 1.
Surgical Sesxinn’ .. on il oa ot
Sesion Quirtrgica,

Conference (subject will be opportur.a-
telly. announced)’ ....ivvescoiaiaie vanea
Conferencia: (Su tema se anunciara
oportunamente) .

JULY 6.

Surgical ‘Seasiony. ! o2 oo a8 e sne
Sesion Quirtrgica.

Conference: Surgical Indications and
Complications of the Trap Door .....
Conferencia: Indicaciones Quirirgicas y
Complicaciones de la Escotilla Escleral
Conference: General Anaesthesia in
Ophthalmology ............ ool
Anestesia General en Oftalmologia.

AUGUST 3.
Surgicals Sesdon -, ... 1., oV o R
Sesién Quirtirgica.

Conference: Keratomileusis and Aphakia
Conferencia: Queratomileusis y Afaquia.
Conference: Local Anaesthesia in Oph-
thalmology e vivaisvvsmmmsine s o et
Anestesia Local en Oftalmologia.

SEPTEMBER 7.

Surgical Session oo s nmine s
Sesion Quiriirgica.

Conference: Pedriatic Anaesthesia in
Oplithalntology: .- codinvssaiassis
Conferencia: Anestesia Pedidtrica en Of-
talmologia.

Conference: Pleoptics... ..u.ev aviuee
Conferencia: Pledptica,

Dr. Carlos Winz, O. D.

Dr, Enrique Ariza, M. D,

Dr. Carlos Téllez, O. D.

Dr. Salomén Reinoso, M. D.

Dr. Enrigue Ariza, M. D.

Dr. Jaime Téllez, M. D.

Dr. I. I. Barraquer, M. D.

Dr. J. 1. Barraquer, M. D.
Dr. José M. Silva, M. D.

Dr. Jaime Téllez, M. D.
Dr. Gustavo Scioville, M. D.

Dr, I. 1. Barraquer, M. D.

" *Dr. José M. Silva, M. D.

Dr. Fabian Martinez O. D.



9 am,
814 pm.
815 pm.
8 am
8% pm,
9  pm.
8 am
8% pm.
g4 am
815 pm.

Note:

Nota:

NOTICIAS

OCTOBER 5.
Surgical Sessionli,. . /e e naTmE
Sesion Quirargica.

Conference: Keratometry ...........
Conferencia: Queratometria.

Conference: (Subject will be opportuna-
telly announced) ..................
Conferencia: Su tema se anunciara opor-
tunamente.

NOVEMBER 2.

Surgical Session ..vnis v ssssiais
Sesion Quiriirgica,

Conference: Surgery in Ocular Cancer .
Conferencia: Cirugia del Cancer Ocular.
Conference: Corneal Refraction Index. .
Conferencia: Indices de Refraccién cor-
neal.

DECEMBER 7.

SULRICALESESETON. o Pt o) 1o e 450
Sesion Quirdrgica.

Conference: Results in experiences of 4
years performing Keratomileusis ......
Conferencia: “Resultados y experiencias
de 4 anos de Queratomilensis™.

JANUARY 4. (1968)
SUrEICAl SeSION .. o osiassia s
Sesion Quirargica,

Conference: The Bifocal and its pres-
CEIDRIDIEIN ) e ok oo Ok SN
Conferencia: El Bifocal y su Prescrip-
cién”,

Dr. J. I. Barraquer, M. D.

Dr. Gabriel Merchan, O. D.

Dr. Francisco Barraquer,

M. D.

Dr. |. 1. Barraquer, M. D.
Dr. Gustavo Scioville, M. D.

Dr. Zoilo Cuéllar M., M. D,

Dr. Jaime Téllez, M. D.

Dr. I. I. Barraquer, M. D.

Dr. J. I. Barraguer, M. D.

Dr. Hartmut Weber, O. D.

The Meetings will be complemented with a dinner for the exchange of ideas

and may assist who ever will desire to.

Las reuniones seran complementadas con una comida para intercambiar

ideas y a la cual asistirin quienes lo deseen.
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SOCIEDAD ARGENTINA DE OFTALMOLOGIA

ARCHIVOS DE

OFTALMOLOGIA DE BUENOS AIRES

Fundada por el Prof.

RAUL ARGANARAZ

R ¢

La publicacién —mensual— incluye articulos originales, aprobados en
las Sesiones Ordinarias de la S. A. O. Revisién bibliogréfica (suma-
rios) y Critica Bibliogréfica. Ademds publica Conferencias por invi-

tacién y resumenes de Mesas Redondas.

> —

Director

DR. EDGARDO MANZITTI

Secretario de Redaccién
DR. ALBERTO CIANCIA

e
Las érdenes de suscripcion deben ser enviadas al Secretario General:
Dr. Humberto A. Pérez — Santa Fe 1171, Buenos Aires — Argentina

Suscripeién anual US $ 12.00
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Refractometro
de Coincidencia

VEB Carl Zeiss JENA

de Jena

Precision y calidad de
renombre mundial

-6 -

11

11

Segun el Prof. Hartinger para
lo determinacién de refraccion
objetivo.

Resultados de alto precisién
debido al principio de coin-
cidencia.

Grocias a su manejo sencillo
opropiado excelentemente pa-
ra exdmenes de ruling.
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CONSEJO SUPERIOR DE INVESTIGACIONES CIENTIFICAS

ARCHIVOS

DE LA

Sociepap OrraLmMorocica
Hispano- AMERICANA

Director:

B. CARRERAS DURAN.. M. D.

Secrelario:

JOSE MARIA AGUILAR BARTOLOME.. M. D.

Direccion: Calle de Fernando el Catélico. 14. Madrid 15
ESPANA
SUSCRIPCION ANUAL: 600 Pias.
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DISTRIBUIDORES EXCLUSIVOS
PARA COLOMBIA

L PEL
“THE PLASTIC CONTACT LENS Co.”
- LENTES DE CONTACTO W/J. “SPHERCON”
“TORCON” — “BICON” Y “CYCON~”

APARTADO AEREO No, 11357 — BOGOTA

ARCHIVOS
DE LA

SOCIEDAD AMERICANA
DE

OFTALMOLOGIA Y OPTOMETRIA
— PUBLICACION TRIMESTRAL —

Disponemos de algunos ejemplares del Volumen Primero (1958)
Volumen Segundo (1959) - Volumen Tercero (1960)

Colombia: $ 160.00
Extranjero: U.S.A. 10.00

Suscripeion Anual: Numeros atrasados sueltos:
Colombia: $ 100.00 Colombia: § 40.00
Extranjero: U.S.A, 8.00 Extranjero: U.S.A. 2.50

Para pedidos y suscripciones dirigirse a la Secretaria:
Apartado Nacional 700 — Chapinero, Bogota, Colombia
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“EL DOLOR"™
ESCULTURA DE RODIN

ONSTAN

(4cido mefeniimico, Parke-Davis)
Preparacion analgésica superior con propiedades
antiinflamatorias

Potente Dolor agudo o erénico:

Original del p(‘:s’tqpera torio y postparto
harisrees. traumatico

Nonareotico sy

Seguro de la bursitis

e o e et lotita de origen y por extraceion
e i dental

A ceion rapida Cefalalgias en general

No superado Dismenorreas

LPARKE-DAVEJ
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AL SERVICIO DE LOS ESPECIALISTAS
EN LENTES DE CONTACTO

Lentes de Contacto Wesley and Jessen (Sphercon, Cycon, Torcon, Bicon,
Sphertan, Sphertints, Pupililentes “W/JI"), productos de la

PLASTIC CONTACT LENS CO., para

Miopia - Astigmatismo - Afa quia (Monocular y Binocular) Medio
de Diagnéstico - Queratocono - Cérneas irregulares y cicatrizadas.
Visién sub-normal - Indicaciones Cosméticas.

Nuestro Departamento de Relaciones Cientificas se encuentra al servicio
de los especialistas en Lentes de Contacto, a fin de proporcionar cual-
quier informaci6n.

REPRESENTANTES EXCLUSIVOS PARA COLOMBIA,

PLASTIC CONTACT LENS DE COLOMBIA LID.

Apartado Aéreo N° 20052 . Teléfono 482363
Bogota, D. E., 2, Colombia, S. A.

Archivos de la Sociedad Americana de oftalmologia y optometria.

PARA ANUNCIOS COMERCIALES DIRIGIRSE A

CASA HELLER LTDA.
APARTADO AEREO 4966 — BOGOTA— COLOMBIA

Applications and correspondence concerning advertisements please
address to:

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

Se solicita canje con las publicaciones congéneres.
On accepte des échanges avec les publications congéneres.
Exchange with similar publications is desired.
Wir bitten um Austausch mit achnlichen Fachzeitschriften
Aceitan-se permutas con publicaces congéneres.
Si desidera il cambio colle publicazioni congeneri.
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Maxidex....

PREPARADD OF TALMICO ESTERIL—DEXAMETASONA

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

M : [I TM

fsopto®™

L
Corticoesteroide-Antibacteriano MaXItrﬂl

[+ ¥3
Proporciona las ventajas
Unicas del Maxidex
e aetmar - (dexametasona) combinadas
neomicina (como sulfate) 3.5 mg/mi con la actividad
sulfato de polimixina B 6,000 unidades/ml

antibacteriana de
amplio espectro..

(ARcoxmn]
Alcon Laboratories International Co,
Fort Worth, Texas, E.U.A.
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“-._1-‘.,,—‘. ey e TN r?g
+ o

4

i

[nuevo! o mis

de todos 'f

cenacort-A

Un siglo de experiencia
wnspira confianza

MEMACORT' LB UWA MARCA DC Fammica
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ACTH »Schering A.G.«
ACTH-DEPOT »Schering A.G.«¢

Albucid oftalmico
Colirio

Allerpén

Kinadena

Delta-Scherosona

Scherisolona

Scherosona oftalmica

Scherosona F oftalmica

Schering A.G. Berlin
Alemania

- IX

Productos »Schering A.G.«

para Oftalmologia

(Hormona adrenocorticotropa)
ampollas de 25y 10 U. L.
frascos de 5 c.c. con 100 y 200 U. I.

(p-aminobencenosulfonacetilamida sédica)

solucién al 20%; frascos - pipeta de 10 c.c.

(Allercur- Penicilina)

frascos con 400.000 y 800.000 U. I.

(Hialuronidasa)

ampollas de 350 U. I.

(Prednisona)

10 y 30 tabletas de 5 mg. c/u.

(Prednisolona)

10 y 30 tabletas de 5 mg. c/v.

(Cortisona con Cloranfenicol)

tubos con 2 g. de solucién oleosa

{Hidrocortisona con Cloranfenicol)

tubos con 2 g. de solucién oleosa

Representantes: Quimica Schering Colombiana Ltda. ,Bogeta

Calle 18A No.33-15 . Tel.: 478415/18
Apaortodo aéreo 3559 - Apartade MNacional 147
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[TALMEA

“PRODUCTOS CIENTIFICOS”




