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QUERATOPLASTIA

POR
JOSE I. BARRAQUER M., M. D.

Bogzota Colombia
[. QUERATOPLASTIA PENETRANTE

A principios de este siglo la Queratoplastia era una intervenciéon netamente
experimental y considerada como una rareza, Hoy dia. gracias a los aportes de
numerosos oftalimélogos constituve una intervencion de rutina en todos los gran-
des centros quirdrgicos.

Las dificultades que hubo que vencer no solamente fueron de téenica Quirir-
gica sinc también de abastecimiento de material dador. La solucién de este punto
fue encontrada por Filatow. El uso de la cornea de cadaver. constituye sin lugar
a duda el eslabén mas importante en la cadena de adquisiciones que han permitido

a esla investigacion llegar al desarrollo y perteccionamiento actual.

En el desarrollo de la lécnica quirdrgica. hay que considerar dos puntos fun-
damentales:

A} Obteneion de una reseceion ¢ injerto de igual forma y tamaiio.

By Impedir el desplazamicento del injerto v asegurar el cierre hermético de la
camara anlerior.,

El primer punto fue resuelto por primera vez por Von Hippel con la introdue-
cién del trépano. v por Castrovicjo con su doble cuchillete, (1)

Lo segundo se consigue mediante el empleo de una sutura borde a borde cuyo
uso sistematico fue introducido en esta cirugia por el autor. (2) o de un lente de
conlaclo suturado a la cornea, método iniciado por Adrien Fritz, (3)
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MATERIAL DADOR

liste ]mvdc SCr:
A Awtoplistico:

I. Procedente del mismo ojo (Ipsolateral ).

2. Procedente del otro ojo del mismo paciente. ciego por otra afcecion pero
con cornea =ana. (Contralateral).

I el primer caso (Autoplastia Ipsolateral). (4) los resultados son malos. En ¢l
sezundo. (Autoplastia contralateral) (5) si bien se trata de casos excepeionales.
los resultados merecen el mismo calificativo por su extraordinaria calidad. Usando
malterial autoplastico contralateral. pueden realizarse Queratoplastias de grandes
dimensiones. 11 milimetros. v mayores con éxito,

El autor ha tenido ocasion de realizar siete autoplastias contralaterales con re-
sultados altamente =atisfactorios. Fn la literatura se encuentra tambitn un caso de

Ryeroft (61 v otro de Albrecht con idénticos resullados. (7)

B.—Homopldstico:
L. De ojos enucleados.

2. De Cadaver. La fuente mis abundante y gencralmente usada. Enucleacion,
lo mis precoz posible: Conservacion a 44 no mas de 3 dias en camara hameda o

en Aceite de Paraflina, 1 Método de Carrel) .

Empleando material homoplastico hay que tener en cuenla que a veces se pre
senta incompatibilidad entre injerto y receptor. Esto parece indicar que existen
grupos de tejidos si bien hasta la fecha no se ha encontrado la forma de diserimi-

narlos,
En favor de esta hipotesis esti el hecho comprobado de:
1. Ancrgia de las Autoplastias y algunas Homoplastias.

2. Ausencia de reaceion: intolerancia mediana o reaceion inlensa. en interven-

ciones efectuadas en condiciones semejantes.

3. Curso anodino de una intervencion que se presentaba intolerante con el
cambhio precoz del injerto ( Paufique).

C.  Heteroplastico:
Usando material heteroplastico hasta la fecha solo se han conscguido resultados

reconstruclivos,
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CAUSAS DE OPACIFICACION

Ln injerto sobre el que no actian causas evidentes de opacificacion. (infeccion.
hiposecrecion lagrimal. sinequias anteriores. hipertension. ete.) puede perder so
lransparencia por:

A. —La cornea receptora no es capaz de suministrar los elementos necesarios
para la rehabitacion del injerto,
A esle respeclo es de capital importancia el estado del endotelio v epitelio del

reeeplor. mas que el mismo parénquima corneal,

Los veceplores con endotelio periférico defectuoso o con limbo conjuntivo-epiie-

lial incapaz de regenerar el epitelio. jamas nos permitiran obtener un injerto trans-
I = I ) P

parcnle.

B.  Reaccidon antigénica por focos séplicos.

Va en general acompanada de reaceion vveal. Requicren el tratamiento adecua-
do del foco. Mejor eliminarlos antes de la intervencion.

C.— Incompatibilidad de tejidos.

Se presenta con pocos sintomas inflamatorios. Requicre el cambio inmediato
del injerto. sin esperar a que ésle cicalrice v que la reaccion de la cornea recepto-
ra ponga ésta en malas condiciones para un nuevo injerto.

Fn estos dos altimos grupos o sea B v C y cuando las reacciones son moderadas

es donde el uso de antibidticos y esteroides han proporcionado grandes servicios

al prevenir o aminorar esta reaceion,

RESULTADODS
El porcentaje de resultados favorables. depende de las condiciones del ojo recep-
tor en el momento de la intervencion. mas que de la naturaleza de la afeceion en si.

En los casos favorables los buenos resultados son del orden del 907 en la pri-
mera interveneion y aproximadamente del 5044 ¢n la re-operacion,

Las condiciones que debe reunir un injerto corneal penetrante. para obtener re-
sultados optimos. <on las siguienles:

A.—Estar situado en el centro de la cornea.

B.

Limitar con tejido cornecal en condiciones de asegurar =u rehahitacion,
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( Epitelio. endotelio y parenquima).
C.—Limitar con cornca de espesor proximo al normal.

D.—Limitar con cornea de curva normal o normalizada, para evitar grandes
amelropias.

E.—FEn las homoplastias no ser mayor de 714 mnw si descamos garantias de trans-
parencia.
prevenir y corregir grandes ametropias, (Salvo en caso de afaquia. en general es
preferible. utilizar corncas lo mis planas posibles dada la tendencia a la eclasia

La curva de la cara anterior del ojo dador puede lenerse en cuenia para

de los injertos).

QUERATOPLASTIA PENETHRANTE EN EL QUERATOCOND

En 95 casos de Keratocono. incluyendo casos va intervenidos en olros servicios

tucslros resullados son los siguientes:

Vision Numero de casos G
1.00 — 0.8 21 22.2
. 0.7 - : 0.4 - 12_ ___-'i--'L..'j o
0.3 0.2 I=‘LI 3 i-'L?T
Monos de 0.2 18 18.9%
o TOTAL __._-‘)S | ].U(;_',r—

TECNICA QUIRURGICA

En nuestra téenica quirirgica cmpleamos injertos redondos. Cilindricos, v esca.
lonados con la téenica descrita por nosotros en el Capitulo 5% de “Corneal Grafis”
de Ryerofl en la que desde 1955 hemos modificado la sutura.

Empleamos cuatro u ocho puntos separados entre los cuales insertamos una su-
tura continua (9) a fin de disminuir todo lo posible la irrilacion causada por los
nudos v cabos de los puntos, (Fig. 1),

Nuestra conducta con relacion a la permanencia de las suluras varia segin los

Cas0s,
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A En las queratoplastias efectuadas por leucomas. o sea en corneas que tienen
un proceso cicatricial rapido. retiramos en primer lugar los puntos sueltos en su
totalidad aproximadamente a los 8 o 10 dias de la intervencion dejando la sutura
conlinua hasta los 20 dias.

Fig, 1. Queratoplastia  penetrante con  suturs
continun borde a borde. Fl esquema
muestra 1 puntos de sutura disconti
nuos. Habitualmente empleamos 8.

Full thickness koruiup!ﬂsll\‘ with con-
tinwous suture edge 1o edge. The
scheme shows 4 interrupted  stitches.
Usnally we use 8.

B. En los casos de eicatrizacion lenta. por ejemplo el queralocono. retiramos
la sutura continua a los 8 o 10 dias después de la intervencion. Ocho dias mas
tarde retiramos cualro puntos de sutura entrecortada y aproximadamente a los 30
dias. los cuatro restantes.

Fstas mamohras deben realizarse con una pinza de Schaaf v un fragmento de
hoja de afeitar montado en un porta-cuchillas. bajo control de microscopio quirir-

gico y con ¢l paciente sentado.
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1) QUERATOPLASTIA LAMINAR ANTERIOR

Si bien la Queratoplastia Laminar es mas antizua que la penetrante, ha sido en
cstos altimos afios cuando ha tenido una mayor difusion. El mayor impulso fue
dado por Paufique y Sourdille quienes. sacandola del olvido en que habia caido.

aclualizaron su téenica. mostraron sus venlajas y precisaron sus indicaciones.

Esta téenica es cada dia mas usada especialmente en s indicacion terapéutica
para la detencion de procesos evolutivos tales como el Herpes de la cornea. infec-
ciones graves. quemaduras quimicas. ele. (9).

Iin los dltimos anos se han conseguido grandes progresos en este campe por:
A, Avance en la 1éenica de obtencidn de los injertos.

B.—Puesta a punto de procedimientos que permiten conservar en lorma inde-
finida. y a temperatura ambicente. el material dador,

C.— Obtencion de los primeros éxitos con material heteroplistico de origen
animal.

Il resultado visual. en Queratoplastia Laminar. se encuentra disminuido. en
relacion con la Queratoplastia Penetrante. debido no solo a la presencia de lige-
ras opacidades en el plano de union. injerto-receptor, sino también a deleetos
de relraceion post-operatorios ocasionados en parle por irregularidades en la talla
del lecho receptor. v en parte a ivregularidad en la talla del injerto,

La irregularidad en la talla del receptor solo puede obviarse hoy en dia por
medio de una discecion cunidadosa. eventmalmente bajo el control del microsco-
pio quirdrgico con lampara de hendidura, (10)

Disponemos en cambio de varios métodos para obtener injertos laminares de
perfeccion casi absoluta. Citaremos el método de Bock. (111 el de Castroviejo
(121 v el del autor. (131 Con este altimo se obtienen injertos de gran precision
v ademas es posible obtener injertos con valor refractivo segin la relacion entre
el radio de curvatura de la cara anterior y de la cara posterior. La eficacia de
este valor dioptrico sobreanadido no esta todavia firmemente estableeido, =i bien.

va hemos obtenido resultados alentadores.

MATERIAL DADOR

En Queratoplastia Laminar anlerior puede usarse con resultados semejantes:
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A, Material fresco.
B.—Malerial conservado.

Ao Muaterial fresco

La Queratoplastia Laminar anterior es menos exigente que la posterior. pe-
neltranle v parenquimatosa. en cuanto a la calidad de la cornea dadora. Pueden
emplearse con buenos resultados corneas reservadas hasta §§ dias en camara

himeda o en aceite de paralina en la nevera a +4 grados centigrados,

B—Waterial conservado

El material dador. para queratoplastia laminar anterior. puede ser conservado
indefinidamente. ya conservando la cornea entera para ser lallada en ¢l momento
de la intervencion. o conservando los injertos previamente tallados lo que es

mas praclico para los grandes servicios v bancos de corneas,

Si bien oz primeros intentos de conservacion indefinida del tejido corneal
datan de muchos anos, solo recientemente han }_nu|i(|u obtenerse illjt'rllls trans-

parentes con malerial conservado por un largo periodo de tiempo.

FFueron los experimentos de EFascott sobre la viabilidad de los tejidos impreg-
nados en glicerina v conservados por largos periodos de tiempo a -~ 79 grados
los ue abrieron un ]:I'irnl'l' horizonte cn esle lema. l':l\l'l‘nl'l CONSErva corneas a

79 grados centigrados v comprueba su aptitud para queratoplastia laminar.,
Lxperimentos posleriores de Stocker. parccen demostrar que una temperalura

de 45 grados centigrados proporciona resultados dptimos,

John Harry King pone a punto su téenica de conservacion en glicerina a tem-

peratura ambienic. v con la cual ¢ oblicnen buenos resultados,

in 1958 Payrau preconiza la liofilizacion para la conservacion indefinida de
corneas humanas v de origen animal. Demuestra que después de ser tratadas en
esta forma. incluso los hetero-injertos, son capaces de proporcionar injertos trans-
parentes. Senala ol perro como ¢l mejor animal dador para ol hombre, siendo
una de sus ventajas el hecho de que la cornea de este animal es inmune al virus
r'!vi Hf'l‘pt‘!—'.

El mismo autor en 1959 pone punto a una léenica mucho mas simple para la
conservacion del material dador a temperatura ambiente. La Silico-Desceacion.
Este método ex excelente v se encuentra al aleance del imas modesto laboratorio

o banco de ojos. Consideramos constituye hoy en dia ¢l método de eleecion, (14

Para asegurar la asepcia del material conservado. la mayoria de los autores

impregnan la cornea con soluciones antibidlicas o antiséplicas débiles.
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Estos métodos permiten disponer siempre de una cierta cantidad de material
dador listo para ser utilizado en el momento preciso: este es sumamente datil en
caso de indicacion lerapéutica, que casi siempre es de urgencia. Por primera vez

podemos hablar propiamente de un verdadero banco de corneas.

SILICO-DESECACION

{ Método de Payraw)

Este metodo trata de obtener una desecacion suave y completa del tejido corneal

utilizando una sustancia quimica higroscopica vy absolutamente inerte,

Las anteriores caracteristicas las reune un Gel de Silice. microporoso. absolu-
tamente inerte. ccondmico y facil de conseguir pues es de uso general en la mayoria

de laboratorios.

Se trata de unos cristales azules que viran a blanco v después rosado a medi-
da que se hidratan. Este producto ex capaz de absorber 5 veces su peso de agua
y se regenera indelinidamente en una estufa scca a 140 erados centigrados. Co-
nocemos sU-regeneracion por su nuevo viraje al color azul. La estula scea ez

también el método de esterilizacion de eleecion.
Pavrau describe dos métodos de Silico-Deseceacion:
1. Silico desecacion simple.

2. silico desecacion después de congelacion a baja lemperatura.

1. Stlico-Deseeacion .ﬁmpf.ﬂ

Sobre los globos recientemente enucleados o sobre ol caddver (Dentro de los
plazos clasicos] se reseca la cornea con un anillo de un milimetro de esclera.
Lavado con sucro [isiologico estéril. La cornea escurrida de la solucién salina
se envuelve en un trocito de papel de celolan y se coloca en un frasco que con-
tiene cierta cantidad de Silico-Gel. ambos esterilizados previamente en la estula

seca .,

El frasco se clerra herméticamente v si se desca. puede praclicarse un cierto

;_rr‘:ldo ll(‘ \Hf’i(l Con U |I‘ﬂl'll|lil i|(‘ a1,

La cornea se deseca rapidamente. se adelgaza conservando su transparencia.

se endurece v conserva eslas caraclerislicas por muchos meses,

Il papel celofan en que se ha envuelto la cornea para preservarla del contacto

directo con el Gel de Silico se esteriliza previamente en un bano de alcohol. s
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indispensable que esté tolalmente seco en el momento de utilizarlo pues de lo
contrario la cornea perderia sn transparencia.

La simplicidad de este metodo nos dice Payrau dispensaria de deseribir otros,
si se le pudiesen atribuir todas las ventajas requeridas para la conservacion de

las corneas.

Desgraciadamente la desceacion practicada en esta forma no garantiza la asep-
sia del tejido corneal. Por esta razén aconscja ¢l método siguiente:

2. Silico-Desceacion después de congelacion a baja temperatura.

La cornea con su anillite escleral =¢ lava en =olucion salina estéril como en el
caso anlerior ¢ inmediatamente se sumerge rapidamente en un recipiente que
contiene una mezela de nieve carbonica v aleohol de 95 grados lo suliciente fluida
para remitir un viapido contacto de toda la superficie de la cornea con el liguido
refrigerante v obtener asi una congelacion instantanea. Esta mezela debe ser pre-
parada por lo menos con media hora de antelacion a fin de que aleance la tem-
peratura descada de 79 grados centigrados. Payrau emplea un recipiente resis-
tente al frio. pirex o metal.

Nosotros hemos e»mpl(‘udu sil'rll}lrr' con exito un frasco termo de Loca ancha
que nog ha parecido mas faeil de manejar pues conserva una lemperatura exle-
rior aceplable para las manos del preparador y permile conservar la mezela mu-
chas horas. Las corneas permanecen de diez a veinle minutos en este baio v cuando

se retiran. aparecen blancas. opacas v duras por efeclo de la congelacion,

Se deja escurrir toda traza de aleohol v se envuelven en papel de celofan esté-
ril y se colocan en un frasco tambicn estéril con Silico-Gel como en ¢l caso pre.
cedente.

Li] COTnei I'I't‘(ill[‘&l =l rrﬂll.“-'_lilrt'.lll'iil il:-'ui que =g ill'.\t_‘ﬂﬂgl'iil } El(ll]l]il'l'l' ‘il.‘* llli.“-

mas caracterislicas deseritas en el caso de Silico-desecacion simple.

Los cultivos realizados por ¢l autor del método. han sido sicmpre negativos
incluso en caso de utilizar corneas procedentes de ojos con endoftalmitis.

Rehidratacion

Pavrau aconseja rehidratar las corneas  silicosdesceadas durante 15 o 20
minutos en solucion salina a 25 grados centigrados aproximadamente a la que
puede agregarse Merthiolate al 1 x 5.000 para asegurar la asepsia del injerto,
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Uso:

Para obtener injertos laminares de estas corneas. es preciso utilizar un
soporte. La extremidad de un tubo de ensavo recubierto de caucho o ¢l dedo
indice enguantado de un ayudante son suficientes. La cuchilla de Boek o ¢l

cleetrokeratomo de Castrovicjo son muy utiles,

Sila cornea se ha desceado sobre un soporte ad-hoe también puede tallarse al
torno antes de su hidratacion.
Duracion de la conservacion.

Parece que el limite de utilizacion de este material es indefinido. ya que sc
trata de un tejido muerto. La coloracion azul de la sustancia desceadora indica
en lodo momento si la deshidratacion se ha mantenido. El color blanco o rosado
indica la falta de cierre hermético en el [raseo y por consiguienle la cérnea

debe rechazarse.

CONDICIONES DEL INJERTO
Todos conocemos la forma ideal que debe tener un injerto laminar de cornea
(Fig. 2) pero ésla no se oblicne con todos los métodos de talla hoy en uso.
En un injerto laminar con fines dpticos es fundamental la regularidad de sus
superficies de seceion: Bordes v cara posterior,
Dordes:

Deben ser de seceion neta, sin deshilachamientos de las [ibras del parenquima,

v perfeetamente paralelos al cje antero-poslerior.

Delien desecharse los injertos con bordes terminados en pico de flauta. La
f[orma de los bordes es fundamental para permitir una buena coaplacion
fijacion. (Figs. 3. 4 y 5.

Cara Posterior:
De seccion uniforme v lisa (Figs. 3. 4 v 6).

Puede ser paralela o no a la cara anterior. segin el método de talla empleado.
Su espesor depende de las necesidades de cada caso. Consideramos que la Que-
ratoplastia Laminar anterior termina aproximadamente en los 34 anteriores del

parenguima. Queratoplastias que afeetan mayor czspesor del parenquima v llegan
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inclusive hasta la misma Descement lienen caracteristicas, embriologicas quirir-

gicas v bioldgicas diferentes por lo que deben considerarse un grupo aparte.

Histologicamente un injerto laminar debe conservar su estructura a nivel de

la Bowman v del parenquima corneal.

Iig. 2. Esquema mostrando  lus caracteriztieas
de los injertos laminares anleriores,
a) Injerto neuatro,
b Injerto von valor positivo,
e Injerto con valor negative,

Seheme showing the choructeristios of
the anterior lamellar grafis,

wh Newtral graft.

b} Graft with positive value,

) Graft with negative value,

L= compatible con un buen resultado funcional. una ligera disgregacion de
su= fibras, |ic‘|wll|]it'lull| de un ecierto ;,'_l':llin de edema. Un considerable gl'althl de
cdema con marcada hipocromatofilia de las células parengquimatosas va acompa-
nada de numerosas zonas de neerosis del injerto v de un resultado medioere.

s indiferente que el epitelio se halle conservado o no. se desprende v regenera
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en lodos log cazos. Su regeneracion Liene lugar a expensas del receptor en el
transcurso de las primeras 48 o 72 horas después de la intervencion. Solamente

en caso de Autoqueratoplastia ol epitelio del injerto persiste v prolifera,

Fig, 3. Corte histolégico de un injerto tallado
al tornoe en estado de congelacion, El
vialor positive es elaramente apreeia-
ble, Obsérvese la regularidad de la cara
pesterior v ode los hordes,

Histologic section of « grafi cur in the
lathe in frozen stute. The positive va-
lue is clearly appreciable. Note smoo-
thness of the posterior face and of the
edaes,

=

Fig, t. Extremo del injerto de la Tigura ante-
rior a mayor aumento,

End of the graft of the preceeding
figure seen under greater magnification,

158



OUERATOPLASTIA
Talla del Injerto:

Hemos visto la forma vy caracteristicas de un injerto laminar anterior pero
esta forma no se obtiene con lodos los métodos hov dia en uso.

Los procedimientos que permiten obtener injertos mas perfectos son ¢l Método
de Boek. ¢l de Castroviejo v el del autor.

Fig, 5. Extremo del injerto laminar tallado en
fresca, Obsérvese el borde en pico de
flauta,

End of n lumellar graft ewt in fresh
state, Note the edge Tike the end of «
flute,

Fig. 6. Cara posterior de un injerto laminar
tullado en estado de congelacian,

Posterior fuce of a lamellur graft cor
in froz en state,
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Wétodo de Bock v Castroviepo:

Se Tundan ambos en el principio de Dermatomo. Una cuchilla guiada por un
lope que controla la profundidad de la seceion. ¢l primero manual. ol segundo

I‘it"l't |‘il'i ).

En ambos casos:

I.—Delimitacion  del injerto con trépano. hasta una profundidad un poco

superior al espesor del injerto que deseamos obtener.
I ]

2.—Seecion, Fsta. a [in de que o injerto resulte del espesor requerido desde
sus hordes. debe iniciarse unos dos milimetros antes de la zona delimitada. Con
el t'ul‘hi”n lil' ”m'l\ ilit_\ e n|‘llr'1|c-|' la tnl:tt‘ltlalll tll' la seceion con un ﬂ'||u desli-
zamiento de la cuchilla lo que a veees resulta dificil en injertos de grandes

dimensiones.

El Electrogqueratomo s de mancjo mas facil,

Metodo del Autor:

Método para realizar en el laboratorio v que permite obtener injertos de gran

Ill't‘l'i“il'lll. 13

La cornea congelada a0 79 grados centigrados se talla. al torno primero en

Fie. 7. Injerto laminar  con  poder didgptrics
Negativo, Corte histoléogivo freseo. Con-

traste de fise,
Lumellur graft with nogative dioptric

power, Frosh histologic section. Con
trast of fuce,
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<us bordes hasta obtener el diametro requerido. En una scgunda pero inmediata

fase se talla. por la cara endotelial hasta adels

zar la cornea al espesor deseado,
La cara posterior puede <er tallada paralelamente a la cara epitelial. enoeste
caso el injerto serd e caras paralelas. v por consiguiente. de valor aptico

neulro. ll“].'_’ 2-A).

"'i:l. 4. Extremao del illj(-l'lu e Ta pl‘l'p'.tr;ll'i('ul

anterior, Obsérvese la nitidez de 12
dan vy la doble carva junte al hoarde
pira evilar un espesor exeesivo,

LA

End of the graft of the preceding [i-
mure, Note the neatiess u_f the section,
und the double curve near the edge. to
e ”H‘('n‘.‘ﬂd's\_

Prerent exeess

Sila eara posterior es mas concava que la anterior. el injerto (1i:~'||u|1||l'(i de
un valor dioptrico negativo (Fig, 2.0 v Figs. 7 v 80 v o=ioes mas plana, de on

valor dioptrico positive (Fig. 2-B vy Fig, 30,

Para comprender la forma de aceion relvactiva de estos injertos debe enerse

en cuenla que la superficie tallada teara posteriory  debe adaptarse al lecho
receplor. Esto s6lo puede conseguirse al modificarse la forma del injerto v por
consiguiente de su cara anterior. la coal. se aplana en easo de injerto con valor

pegalivo v ose curva mas en caso de injerto de valor positivo.

Lo~ illil'l'll-:- tallados por esle proce dimiento }n‘l'tllill‘rl obtener resultados com-
parables a los obtenidos cmpleando otros métodos en lo que a Iransparencia v
agudeza visual se refiere. como veremos mas adelante. La o eficacia del valor
dioptrico sobre anadido no esta todavia firmemente establecido v debe ser ain

abjeto de maltiples experiencias,
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Estos injertos. una vez tallados. pueden ser conservados indefinidamente por
el Método de Payran (S8ilico-Desecacion) vy nos permiten disponer de un verda-
dero baneo de injertos eon las caracteristicas necesarias para cada caso.

Ulimamente vy dentro de un campo  exclusivamente  experimental hemos
tallado al torno los injertos directamente en cornea silico-desceada [ijada sobre
un soporte ad-hoe. lo que en algunos casos permitira prescindir de la congelacion
v osimplificar el método.

CONSERVACION DE  INJERTOS

Los injertos tallados en el laboratorio. por el procedimiento que se desee. se
lavan en solucion fisiologica estéril v se pincela cuidadosamente su cara posterior
con un pincel de pelo de marta o con una esponja e polivinilo fina. para evitar
quede adherida a ¢l cualquier particula.

Se sumergen entonees por 5 minutos en una solucion de polimixina v neomicina
v a continuacion, previo nuevo lavado. se coloean en un tubito abierto. o envueltos
en papel de celofan. en un frasco estéril con Silico-Gel. Inmediatamente se coloca
el frasco en la nevera a + 4 grados centigrados con el fin de evitar la proteolizis

niientras e [Il‘l)dlll“‘i‘ la desecacion,
El injerto una vez desecado se conserva indefinidamente a temperatura ambiente.

Los injertos tallados sobre cornca desecada. se conservan indefinidamente en
un [rasco con Silico-Gel y se someten a las maniobras de lavado v antisepsia inme.
diatamente antes de su uso.

Rehidratacion.

La cfectuamos con solucion de Polimixina-Neomicina (Neosporin) pero sélo por
hreves minutos. lo necesario para que el injerto se desprenda de =u tubito o del
papel de celofan v poder apreciar con claridad la forma del mizmo para determinar
cual o= la cara l‘pill-|i:l|.

La rehidratacion se continia sobre el lecho receptor con los fluidos intersticiales
de la cornea v tiene lugar en unos 10 o 15 minutos,

I2s necesario esperar la rehidratacion si fijamos el injerto por medio de puntos de

sutura borde a borde. Empleando métodos indirectos (Sutura de contencion o lente
de contacto) no precisa esperar la rehidratacian,
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Estox injertos epitelizan y eicatrizan normalmente. v el curso post-operatorio no
s¢ diferencia en la mavoria de los casos, de las intervenciones practicadas con cor-

nea l‘rl'S('(l.
TECNICA QUIRURGICA

Preparacion. premedicacion. aneslesia v aquinesia como cualquier intervencion
sobre el ;_'||||m ocular,
La pupila en miosis facilita el centraje del injerto v proporeiona una mejor

visibilidad especialmente para la diseceion interlaminar.

IFig. 9. Blelarostato “Colibrei™ de Jos¢ L Barraquer visto de frente.

Colibri™ blepharostat of José 1. Barraquer seen from the fron,
Separacion de los parpados con blefarostato =Colibri™ (Figs. 9. 10y 11,
Fijacion con pinza Barraquer-Llovera,

Delimitacion con trépano graduado a la profundidad requerida,

Fs muy importante que el filo del trépano esté todo ¢ al mismo nivel para

prevenir aberturas involutarias de la camara anterior,

Usualmente empleamos una penetracion de 0.3 mm. pero en casos de leacomas

muy superficiales 0.2 mm. |nu-||t- ser suficiente,
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Sideseamos legar hasta la Descemet practicamos la delimitacion ¢ intervencion
a 0.3 mm. v la proflundizamos posteriormente a fin de poder detenernos si se pro-
tduce una pequena perforacion v no vernos obligados a terminar como penetrante
una intervencion que desedbamos fucse solamente laminar.

Diseccion con la espatula piriforme (Fig. 120, traccionando ligeramente la zona
a reseear con la pinza colibri. para obtener una diseceion correcta la cornea no
debe estar demasiado seca. lo que dificulta el deslizamiento de la espatula, ni
demasiado hiimeda o que resta visibilidad. Con movimicnlos rotatorios =¢ va intro-
duciendo la espitula hasta que la diseceion llega un poco mas alld de la delimita-
ciom, Si ésta ha sido de profundidad uniforme v hemos mantenido un mismo plano.
la reseceion sera completa. en caso contrario. debera completarse con el cuchillete

acodado (Fig. 13) o con la lijera de r,il:-‘-l]‘ll\'il?ji_h

Fig, 10, Blefarostato “Colibri™ de José 1 Barragquer visto de perfil,

“Colibri™ f’f('pflrl'rnshd of Jose I. "arn:quf'r seen in profil.

L que la cepatula en su disececion interlaminar, sobrepase ligeramente Ta delimi-
tacion. favorece el completar la reseceion con el cuchillete o con las tijeras v facilita
la correcta colocacion de las suluras,

Dejando en =u lugar la cdrnea resecadas para prevenir la caida de polvo u otros
cucrpos extranos cuva presencia on el plano de union puede legar o anular ol
resullado de Ta intervencion. se procede a la talla o preparacion del injerto que es

inmediatamente colocado en su lecho.

Fijamos el injerto con varios puntos de sutura borde a borde empleando seda

virgen v agujas de cuatro milimetros. La sutura atraviesa todo el espesor del injerto
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v penetra en el receptor por el plano de discecion. aprovechando Ta zona dizecada
con la espatula mas alld de la delimitacion. En muchos casos son sulicientes dos
puntos de sutura. en olros |n‘f'<'iHan cuatro o mis.

Siola adaptacion del injerto es buena puede emplearse con exito una sutura
de contencion o un lente de contacto suturado,

in las eorncas ectasicas. por ejemplo queratocono. deberdn colocarse § ¢ inclu-
s0 16 puntos de =utura borde a borde para ascgurar una buena coaplacion. La
mitad de estos puntos pueden ser de sutura continua. Solo en los grandes querato-
conos v practicando injertos laminares de grandes dimensiones (10 u 11 milime-
tros) puede ser necesario praclicar una paracenlesis para oblener una buena
coaptacion.,

Fig 11, Blefarostato =Colibei™ de José 1. Barraquer,

“Colibri” blephurostat of José I, Burraquer,

En las corneas no eetasicas los puntos de sulura pucden retivarse muy pronto,
a los 3 o 1 dias. despuis de la intervencion. En esta fecha la epitelizacion del
injerto va es completa v el epitelio es suficiente para evitar el desplazamiento del
injerto, (130

En corneas eclasicas seguimos la misma conducta que en las queratoplastios
penetrantes reduciondo en un 25%  los periodos de tiempo.
Resultados de la Queratoplastia Laminar en el Queratocono.

L uso de la Queratoplastia Laminar en el Queratoconao [ué propucsto por el
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autor en 1950, (161 Nuestra ltima estadistica de resultados de la Queratoplastia
Laminar en el Qeratocono es de 12 casos. (17) Empleando en todos cornea [resca
coma material dador.

Del estudio de esta estadistica se desprende:

Que la Queratoplastia Laminar esta indicada en ol Queratoconn cuando no existe
apacidad del plano profundo.

Que permite oblener resultados proximos a la penetrante con el riesgo quiriargico

menor.

A

Fig. 12, Espatula piriforme de José 1, Barragquer para la diseecion del lecho
en Queratoplastia laminar,

Piriform sputule of José |, Barraguer for dissection of bed in
lamellar keratoplasty,

Promedio agudeza visual en intervencion Laminar ... ... i ; 0.55
Promedio agudeza visual en intervencion Penctrante ..o o000 0.62
"ii':i-;ul l|llil’l]T’;_{1rn en intervenciones Laminares de t'lllllplil'zll'i(1|||'.- P 0.3 ‘%
Riesgo quiriirgico en intervenciones en Penetrantes de complicaciones. . 19,2

Las principales ventajas del método son las mismas de la Queratoplastia Laminar
en general: Ricsgo casi nulo de complicacion grave, Mejor prondstico en la vein-

tervencion =i hay opacilicacion del injerto.

Curso post-operatorio mas hreve.

o e PR e o T L

Fig, 13. Cuachillete acodado de José |, Barraguer para completar la seceion
del trepano,

Elbow-shapod Eknife of José I, Barraquer to complete the section
of the trephine.
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OQueratoplastia laminar con injerto allado en estado de congelacion
profunda en easo de gqueratitis meta-herpétiea,

Lamellar feeratoplasty awith graft cut in deeply frozen state in a cose
of meta-herpetic keratitis,
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Resultados de la Queratoplastia Laminar con injertos refractivos,

Hasta la fecha (Noviembre 19601 disponemos de 20 casos intervenidos con
injertos laminares tallados al torno que tienen mas de un ano de observacion
19 de ellos con injertos de transparencia perfecta (Fig. 141,

El astigmatismo promedio ha sido de 2 dioptrias,

6 Cazos han quedado =in defecto de refraceion esférica.

3 Casos miopes con L8 dioptrias en promedio,

7 Casos hipermétropes con promedio de 5.2 dioptrias,

.
En 4 casos la poca densidad de las opacidades corneales permitio determinar
la refraceion pre-operatloria v empleamos injertos con valores refractivos tendien-

les a corregir dicha ametropia,

Caso Refrae, Pre-Oper. Injerto Relrace, Post-oper, Vision

[—|— 6.50 (—1.00x105) | - 8.50] - 1.50 (- 2.50x115)f 20/50

M—]—10.00 (—5.00x 5) |- 11.00]— 1.50 (—0.50x 0)] 20740

IMT—|+4-11.00 (—2.00x 50) |+12.00|4+10.00 (—2.00x 20)| 20/30

IV— | 1 12.00 (—2.00x170) | +12.00]4+11.00 (—0.75x 20)! ambliope

Como vemos. se han conseguido correcciones apreciables en casos de miopia. no

asi en }HS tlt’ hi[lf"l’ll‘ll‘i l'lllliéi lltll‘ a rili!lliil.

IZste hecho esta en contradiceion con la tendencia a la miopizacion que presentan
los injertos lallados por otras téenicas por lo que debe ser objeto de investigaciones
ulteriores.

En un caso en el que no fue posible determinar la refraceion subjetiva
objetivamente pero en el que el oftalmometro indicaba un valor corneal de 52
dioptrias se empled un injerto de  6.00 obteniéndose finalmente una cornca de

16.00 17.50 y una refraceion post-operatoria de 6,00 (- —1.50 x 301,

Iin este caso se pudo corvegir a voluntad ¢l radio de curvatura corneal pero
s cred una ametropia por desconocimiento de la relraceion inicial la cnal no

pudo determinarse por opacidad de la cornea.
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In coanto a agudezas visuales hemos obtenido:

LA, el &uss covais 895 S eimes sns B55 0.8 20,25
R T O 0.62 20/30
2 OO nurrAa DeRsRSTEG TR 0.5 20/40
boveers 0.4 20/50
D WBOEE | s el TR T A 0.3 20,00
e L Ry N N I A R 0.1 20 /200
LR, N o i ocnosoness Bt ot sin et e it P, Opaco

Los otros cuatro casos o eran ambliopes o presentaban calarata senil pendien-

te de inlervencion.

Apartado Aéreo 11056
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KERATOPLASTY

BY
JOSE 1. BARRAQUER M. M. D.

Bogota Colombia

Iy FULL THICKNESS KERATOPLASTY

At the beginning of this century, keratoplasiy was a purely experimental operation
and it was regarded as a rarity. At the present time. thanks 1o the work of a large
number of ophthalmelogists. it constitutes a routine operation in all large <urgical
centers.

The difficalties that had 1o be conquered were not only those related to the deve
lopment of a surgical technigue. but also. those conneeted with the supply of donor
material. The <olution to this problem was found by Filatow. The use of corneas from
cadavers constitutes the most important think in the chain of acquisitions wich have per-
mitted the great development of this operation 1o its actual perfection,

In the development of the surgical technique. there are two Tundamental points 1o
he considered :

A, Obtaining a resection and a gralt of the <ame shape and size.
B. Preventing displacement of the graft and securing hermetie closure of the anterior
|'I|HII|II("|‘.

The first point was resolved for the first time by Von Hippel with the introduction
of the trephine. and by Castroviejo with his double knife th,

The second point is assured by means of an edge-to-edge suture. whose routine use
was introduced into this type of surgery by the author ) or else, by a contaet lens
which is sutured 1o the cornea. a method first advocated by Adrien Fritz ¢,

DONOR MATERIAL
This mauterial can be:
\. Autoplastic:

1. Obtained from the same eve (Ipsolateral).

2. Obtained from the other eye of the same patient, which eye is blind because of some
other canse. but which has a normal cornea. (Contralateraly.

169



JOSE L. BARRAQUER M.

In the Tirst type (Ipsolateral anmtoplasiy) 9 the results are bad. In the second 1ype
(Contraleteral autoplasty) 1 the results are exceptionally good. although it is true
that such ecases are exceptional. By using contralateral avtoplastic material. kerato-
plastics of large dimension. (11 millimeters or more) can be successlully performed.

The author had occasion to perform seven contraluteral autoplasties with highly
encouraging results. Theve are also in the literature one case of Ryveroft @49 and ano-
ther of Albrecht with identical results (7,

5. Homoplastic:
1. From enueleated eves,

2. From cadavers. the most abundant and generally used source. Enucleations as
carly as possible. Conservation at a temperature of + 4 for no more than 3 days in
a moist chamber or in paralflin oil. (Carrel’s method ).

When homoplastic material is emploved. we have to keep in mind the fact tha
incompatibility between the gralt and the receptor may occur, This Taet seems to in-
dicate that there are tissue groups, hut. up 1o the present, no way of distinguiching
them has heen developed.

In support of this hypothesis, the following substantiating facts may be cited:
L. Anergy of autonlasties and of some homoplaties,

2. Absence of reaction: moderate intolerance. or intense reaction. in operations
performed in similar conditions.

4. Favorable course of an operation which was starting to be intolerant with the
carly change of the graflt (Paufique).

C. Heteroplastic:

With the use of |lt-le-r:l|l[m-'li=' material only reconstructive results have been secu-
red up to the present,

CAUSES OF OPACIFICATION

A graflt upon which evident causes of opacilication do not act (infection. lacrimal
hyposceretion. anterior syncchiae, hypertension, e¢te.) may lose ils fransparency be-
cianse l)[:

AL The recipient cornea is incapable of supplying the necessary elements for rehabi-
litation of the grafl.

In this resveet the state of the endothelium and of the enithelium of the recipient.
rather than that of the corneal parenchvima itsell, is o a paramount importanee,

Recipients with either a defeetive peripheral endothelium or with a conjunctival-epi-
thelial limbus incapable of regenerating the epithelinm. will never permit us to obtain
a transparent graft.

B. Antigenic reaction becanse of seplie foei.
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In general, this develops in association with uveal reaction, These reactions require
adecuate treatment of the focus. It is better to eliminate them before the operation.

C. Incompatibility of tissues.
This appears in association with a few symptoms of inflammation. It calls for im-

mediate change of the graft, without waiting for the graft to heal and belore the reac-
tion of the reeipient cornea can put this cornea in poor condition lor a new graft.

It is in these two last-mentioned groups. that i=. B and C. and when the reactions
are moderate, that the use of antibiotics an:d steroids has been of great serviee, either
hy preventing the oceurrence of the veaction or by lessening its intensity,

RESULTS

The percentage of favorable results depends on the condition of the recipient eye
at the moment of the operation. rather than on the nature of the disease itself.

In favorable cases the good vesults are about 900 in the first operation and
=
approximately 507 in a re-operation, The conditions that a penetrating corneal grafl
should combine for optimal results, are the following:
\. To be situated in the center of the cornea.

B. To be surrounded with corneal tissue in a condition o asure its rehabilitation
{ Epithelium. endothelium and parenchymai.

C. To be surrounded with cornea of nearly normal thickness.

1. To be surrounded with cornea of ecither normal or normalized curvature. 1o
avoid greal ametropias,

E. In homoplasties not to he over 7Uy mm. if its transparency is lo be assured.

F. The curve of the anterior surface of the donor eye. chould be Kkept in mind 10
prevent and 1o correct great ametropias (exeept that in a case of aphakia. it is prefe-
rable. in general. to use corneas that are as flat as possible, because of the tendeney
of the grafts to ectasia)

FULL THICKNESS KERATOPLASTY IN KERATOCONLUS

In 95 cazes ol keratoconus. including patients on when an operation had heen pre-
viously performed in some other department. our resulls were as follows:

Visual acuity Number of cases %

LA oo waros ws soi s e v w55 s Ol 21 22.2
M | 12 44.3
Bedicw ov vn 30 505 5o v e e e e DA 14 14.7
FosSthail v oo 5 o o owe sowoms w6 we e o DH2 18 18.99%
Total 95 1009

SURGICAL TECHNIQUFE

In our surgical technigue we used round. eylindric. and stepped grafis. with 1he
technique alveady deseribed by us. in Chapter 5 of RyerofUs hook “Corneal Gralis™:
in this technigue we have, sinee 1955, modilied the suture,
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We employ four or eight separated titeches between which we insert a continuons
suture % for the purpose of reducing, as muech as possible. the irritation cansed by
the knots and ends of the stitches (Fig, 1).

Our procedure in connection with the retention of the sutures varies according 1o
the cases.

A In keratoplasties effectuated for leukoma. that i, in corncas which have a ra-
pid cicatricial process, we first remove all the separated stitches, approximately 8 or 10
days alter the operation. and we leave the continuons suture untonched until 20 davs
after the operation.

B. In cases of slow cicatrization. az for instance. keratoconus. we remove the con-
tinnous suture 8 or 10 days alter the operation. Eight davs later. we remove four of
the separale sulures and il|||l|'||.\ilnil||’f) 30 davs alter the aperalion we  remove thee
remaining four stitches,

These maneuvers should be elfectuated with a Schaal’s pincers and with a pieee ol
razor hlade mounted in a knife holder, under the control of the surgical microscope,
and with the patient scated.

I ANTERIOR LAMELLAR KERATOPLASTY

Although lamellar Keratoplasty was described long before than penetrating kera-
toplasty. it has been only in the course of the last lew vears that it has gained a
greater popularity. The greatest impulse for its use was given by Paufique and Sour-
dille who brought the operation out of oblivion. in which it had [allen. developed its
modern technique and showed its advantages and precise indications.

This technique is used more and more every day especially so in its therapeutic in-
dication for arresting evolutive processes such as Herpes of the cornea. severe infee-
tions, chemical burns (),

In the last few years greal progress in this field has been accomplished bacause of

A, Advances made i the teehnioue for obtaining the grafi<

B. Development of more perlect methods. which make it possible to keep the donor
material indefinitely and at the ambient temperature.

C. Obtaining of the first successes with heteroplastic material of animal origin.

The result of Lamellar keratoplasty on visual acuity. is diminished in relation to
that of Penetrating Keratoplasty. due not only to the presence of <light opacities in
the recipient-graft plane of union. bul also to post operative defects of vefraction ori-
ginated partly in ireegularities in the catting of the recipient bed. and partly in irre-
gularity in the cutting of the graf.

The irregularity in the cntting of the recipient ean be prevented at the present
time only by means of a carelul dissection. eventually under control of the surgical
microscope with =lit lamp (1",

On the other hand. we have available at present. several methods of obtaining la-
mellar grafts of almost absolute perfection. We will mention Boek™ (' Castrovie-
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jo = and the author’s methodst 0 With the last mentioned method, gralts of great
precision are obtained. and in addition. it is possible 10 obtain grafts with a refrac-
tive value. according to the relation bhetween the radins of curvature of the anterior
and posterior faces of the grafi. The elficacity of this added dioptrie value i< not
vet firmly established. although eneauriaging results have been already obtained,

DONOR MATERIAL

In anterior lamellar keratoplasty the following material can be used with similar
results:

A. Fresh material.
B. Preserved material.
AL Fresh material.

Anterior lamellar keratoplasty is less demanding than posterior. penetrating and pa-
renchymatous keratoplasty. in regard to the guality of the donor cornea. Corneas which
have been preserved up to 8 davs in a humid chamber or in paralfin oil in the re-

frigerator at + 4" Centigrade can be used with good results.
B. Preserved material,

The donor material for anterior lamellar keratoplasty can be kept indefinitely.
cither by preserving the whole cornea to be cut at the moment of operation. or by pre-
serving the previously cut grafts which procedure is more practical for the large eye-
centers and cornea banks,

\though the lirst attempts at indeflinite preservation of corneal tissues were made
in the carly period of develonment of keratoplasty, it has been onlyv of late that has
heen possible to obtain transparent grafts with material preserved for a long period
of time,

The experiments of Eascott on the viability ol tissues impregnated in glveerine and
preserved for a long period of time at—79" Centigrade were the ones which first open-
ed the horizon on this subject, Ryveroff preserved corneas at 79" Centigrade and ve-
rilied the soitability of these corneas for lamellar keratonlastv. Later experiments
by Stocker scem 1o demostrate that a temperature of —15" Centigrade renders opti-

mal results,

John Thory King perfected his technique of preseevation in glyeervine at the am-
hient temperature: with it. good resulls are obtained.

Payrau in 1958 advised Ivophilization for indefinite preservation of corneas, either
human or of animal origin. He proved that corneas. including hetero-grafts. treated
in this way are capable of giving transparent grafts. e advised the use ol the dog
as the best donor animal for men. one of the advantages being that dog cornea is
immune to the virus of herpes,

The same author in 1959, perfected o simplier tcehiniaue Tor the preservation of do-
nor material at the ambient temperature: Silico-Desiceation. This method is exeellent
and it is within the reach of he most modest laboratory or eve-bank. We regard it
as the method of choice at present (40,
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To secure asepsis of the preserved material, the majority of the authors impregnate
the cornea with solutions of antibiotics or ¢lse with weak antiseptic =olutions.

These methods enable us 10 have a certain quantity of donor material always avai-
lable for use al the precice moment. which is extremely useful in case of therapentie
indication. which is nearly alwavs a matter of emergency. For the first time we can

now properly speak of a true cornea hank.

SILICO-DESICCATION

(Payrau™s Method}

This method tries 1o obtain a gentle and complete desiceation of the corneal tissue.
by utilizing an absolutely inert and hyvgroscopic chemical substance.

Al these characteristies are found in a Gel of Silica, which is microporous. absolu-
tely inerl. economical and easv 10 obtain because it is generally used in the majority
of laboratories.

It consists of some blue crystals which turn white and then pink while they be-
come hydrated. This product is capable of absorbing five times its weight of water,
It regenerates indefinitely in a dry oven at 140" Centigrade. We become aware of
its regeneration because it turns blue again. The dry oven is also the method of choice
for sterilization.

Pavrau describes two methods of Silico-Desiceation;

I. Simple silico-desiceation.

2. Silico-desiceation alter freezing at low temperalure,
1. Simple Silico-Desiceation,

From the globes recently enucleated or in the cadaver (within the classic terms of
time ) the cornea is resected with a one-millimeter ring ol sclera attached. Lavage with
sterile saline solution. The cornea. drained ol the saline solution. is wrapped up in a
little bit of cellophane paper and placed in a flask which contains a certain quantity
ol Silico Gell both previously sterilized in the dry oven,

The flask is hermetically closed and il desired. a certain degree of vaccum can be
cocured by using a pneumatic hvdraulic pump.

The cornea dries out rapidly. it hecome thin, preserving its transparency: il grows
hard. and it keeps these characteristics for many months,

The cellophane paper in which the cornea is wrapped to keeo it from diveet con-
tact with Silico Gel is previously sterilized in an aleohol bath. It is indispensable that
thi= paper be thoronghly dry at the moment it i< used. as otherwize the cornea will
lose its transparency. The simplicity of this method. sayvs Pavrau, would render unne-
cessary to describe other methods. it all the advantages which are reauired for the
preservation of corneas could be atributed to il

Untortunately. desiceation performed in this way does not give complete guaranty
for asepsis of the corneal tissue. For this reason. he advises the following method:
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2. Silico-Desiceation after freezing at low temperature.

The cornea with its attached lintle ring of selera is washed in sterile saline solution.
as in the previously deseribed teclmique. Immediately afterwards, it is rapidly in-
mersed ina recipient which contains a mixture of carbon dioxide snow and 95 degrees
aleohol. This mixture <hould be sufficiently fluid 1o permit @ rapid contact of the
whole surface of the cornea with the refrigerant liquid and thus produce instantancous
freezing. This mixture should be prepared at least half an hour in advance so that
it will reach the desired temperature of —79" Centigrade. Pavran utilizes a recipient
resistant to cold. pyrex or metal,

We have suceessfully used a thermos flask with a wide mouth which seem 1o us
1o be casier to manage because the temperature of the external surface of the flack
i= well tolerated by the hands and in addition. the flasks permits the mixture 1o be
kept at the proper temperature for many hours. The corneas remain [rom ten 1o twenty
minutes in this bath, and when they are taken out of it they appear white, opaqgue,
and hard. as a result of the freezing,

The corneas are drained [ree of all 1races of aleohol. Then they are wrapped in
sterile cellophane paper and placed in a sterile flask with Silico Gel. as i the pre-
\iuu-l_\' deseribed technique.

The cornea recovers ils transparency as soon as il becomes defrosted and acquires
the same characteristics as those of corneas treated by simple Silico-desiceation.

The cultures performed by the author of this method. have always given negative
results. including those which were prepared by using  corneas from eves  with en
dophthualmitis,

Rehydration :

Payrau advises rehydrating the silico-desiceated corncas for 15 or 20 minutes in sa-
line <olution. approximately ar 25* Centigrade 1o which a T x 5.000 Merthiolate solu-
tion can be added 10 assure asepsis of the gralt,

Use:

In order to obtain lamellar gralts from these corneas. it is necessary o use a su-
port. The end of a test tube covered with rubber or the assitant’s gloved finger are
adeguate for this purpose. Boek’s knile or Castrovicjo's electrokeratome are very useful,

If the cornea has bheen desiceated in an ad-hoe support. it can also be cut inoa lathe
belore it is hvdrated,

Dhration of Preservation :

Apparently the limit ol utilization ol material thus preserved is indefinite, since 1t
i= a question o a dead tissue. The blue color of the drying substance indicates an
all times whether dehyvdration has been maintained. The white or pink color indicates
lack of hermetic closure of the flask and therefore the cornea <should be rejected.

CONDITIONS OF THE GRAFT

We all know the ideal form that a lamellar greaft of cornea should have (Fig. 2).
But this form is not obtainable with all the cutting methods nsed ar present.
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In a lamellar gratt for optic purposes. the smoothness of the ecut surfaces ot the
gralt is fundamental: both edges and posterior face.

Edges:

The edges should be of a neat cut. without raveling of the pavenchymal fibers. and
they should be perfeetly parallel 1o the anteroposterior axis. Gralts with edges end.
ing like the end of a flute should be rejected. The form of the edges is fundamental
1o permil a good coaplation and fixation (Figs. 3.1 and 5).

Posterior Face:

O uniform and smooth section (Figs. 3. 4 and 6).

The posterior face may parallel the anterior face. or it mav not. according 1o the
method of cutting which is used. Its thickness depends on the needs of cach case,
We believe that anterior lamellar keratoplasty ends approximately in the anterior
three fourths of the parenchyvma. Keratoplasties involving greater thickness ol the
parenchyma and extending as far as to the Descemet itselll have different biological.
surgical and embryological characteristies and should be considered as il forming a
separate group.

Histologically a lamellar gralt should keep its structure at the level of the Bowman
and of the corneal parenchyma.

A slight disgregation of it= fibers. depending on a certain degree of edema. is com-
patible with a good [unctional result. A considerable degree of edema with severe
hivpochromatophilia ol the parenchvmatous eells is associated with many zones of ne-
crosi= of the gralt and with a medioere resull. It is immaterial whether the epithe-
linm is preserved or not. It becomes detached and regenerates in all cases (17, Re.
generation oceurs at the expense ol the recipient doring the first 48 or 72 hours alier
the operation. Only in cases of autokeratoplasty does the epithelium of the grafl per.
<ist and proliferate,

Cutting of the graft.

We have already described the form and characteristies of an anterior lamellar
graft. but this form i< not obtained with all the methods used at present.

The vrocedures by which more perfeet grafts can be obtained are Boek’s. Cas-
troviejo's. and the author’s methods,

Bock’s and Castroviejo's Methods:

Both methods are based on the principle of the Dermatome. A knife guided by a
butt which controls the depth of the section, which blade is manual in Boek™ method and
clectrical in Castroviejo's method,

In both cases:

1. Delimitation of the gralt with the trephine. down to a denth a linle greater than
the thickness of the graft desired.

2. Section. The section. for the purpose of obtaining a graft which will have the

required thickness from it edges, should be started at about two millimeters hefore

176


http:al"loI".li

RERATOPLASTY

the zone of delimitation. With Bock™s knife the whaole section must be obtained with
a single gliding movement of the knife. This eutting is sometimes difficnlt for grafis
af large dimensions, The electrokeratome is easier to handle.

The wuthor's method
To be performed in the laboratory, This method gives gralts of great precision (€00,

The cornea. frozen at —79" Centigrade. i= ent at the lathe. first on its edges. up
to the required diameter. In o second. but immediately {ollowing stage, the graft is
cut on its endothelial face. <o as 1o make the cornea as thin as one wishes,

The posterior face can be eut paralleling the epithelial face, In this case the grah
will have parallel faces as therefore. a neatral optie value (Fig. 2-A.

Il the posterior face is more concave than the anterior face. the gralt will have a
negative dioptric value (Fig, 2-C and Figs. 7 and 8) and il it is {latter. the graft
will have a positive dioptric value (Fig. 2-B and Fig. 3.

In order 1o understand clearly the manner of refractive action of these grafts we
should hear in mind that the cut surface (posterior face) should be adapted 10 the
recipient bed. This can be secured only by modifying the form of the graft and there-
fore of its anterior face. which should be attened in case of a graft with negative
value and should he still more curved in case of a graft with positive value,

The grafts cut by this procedure make it pos<ible to obtain results which are com-
parable 1o those obtained by utilizing other methods <o far as transparency and visual
acuity are concerned. as we shall see luter on in the course of this article. The effi
cacy of the added dioptrie value is not yet firmly established. and it <hould still be
the subject of many more experiments,

These grafts. alter having heen cut, can be preserved indefinitely by Payrau’s me-
thod (Silico-Desiceationy, They enable us to have at our disposal a true graft bank in

which the graflis have the necessary characteristies for every individoal case,

Recently, and within an exelusively experimental field. we have eat grafis directly
at the lathe from silico-desiceated cornea, which was affixed to an ad-hoc support:
this procedure will permit elimination of [reezing in some cases. thus simplifving the
method.

PRESERVATION OF GRAFTS

The gralis cut in the laboratory by means of whichever procedure one may select
are washed in sterile saline solution. Their posterior face is carefully brushed off with
a marten brush or with o line polyvinyl sponge. 1o remove any particle attached to
the tissue,

The graft= are then immersed Tor 5 minutes in a polymyxin-neomyein =olution and
after a new lavage, are inmmediately placed either in a <mall open tube. or wrapped
in cellophane paper, and are then put inte a sterile flask with Silico Gel. Tmmediately
after this, the flask i< put in the refrigerator at 4 4* Cemtigrade for the purpose of
preventing proteolysis while desiceation is produced.

Onee the gralts are desiceated they keep indefinitely at the room temperature,
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The gralts cut from desiccated cornea, keep indefinitely in a flask with Silico Gel.
They are subjected 1o the manenvers of washing and antisepsis immediately hefore
they are used.

Rehvdration :

We effectuate rehydration with a solution ol Polymyxin-Neomyein  (Neospiring  but
only for a few minutes, as long as necessary for the gralt 1o become detached from
it= little tube or from the cellophane paper. and. also. to permit us 1o appreciate clearly
the form of the graflt 10 determine which is it< epithelial face,

Rehyvdration continnes on the recipient bed by the interstitial (loids of the cornea
and it takes place in about 10 or 15 minutes,

It is necessary to wait for rebhydration if the graft i 1o be lixed by means of edge-
hl-l'(ful‘ stitehes. The use of indireet methods (a retention suture or a contact lens)
makes it unnecessary 1o wait for rehydration.

These gralis epithelize and heal normally. and the postoperative course is not different,
in the majority of the cases. from that following operations performed with fresh
cornea.

SURGICAL TECHNIQUI
Preparation. premedication, anesthesia. and akinesia as in any other operation perfor-
med on the ocular globe,

The pupil in miosis facilitates centralization of the gralt and permits better visi-
bility. especially Tor interlamellar dissection.

Separation of the evelids with the “Colibri™ Dlepharostar (Figs, 910 and 115,

Fixation with Barraquer-Llovera foreeps.

Delimita

ion with graduated trephine to the reauired depth.

It is very important to have the cutting edge of the trephine all at the same level in
order 1o prevent involuntary openings of the anterior chamber,

We usnally use a penctration of 0.3 mme but in cases ol very superficial sears, 0.2
mm. may be enough.

I we wish 1o reach the descemet. we perform the delimitation and the operation
at 0.3 mm. and make it decper later. on. <o that we can stop il a small perloration
oceurs. without heing compelled to Tinish with a penetrating operation. when we wanted
only a lamellar one,

Dissection with the piriform spatula (Figo 12). exerting a slight traction with the
“Colibri™ pincers on the zone 1o be resected. To obtain a corveet dissection, the cornea
should be neither too dry nor too humid, Too much dryness makes the gliding of the
spatula difficult: too much humidity diminishes vizibility, The spatula is introdueed with
movements of rotation until the disection reaches a linde beyond the delimitation, I
thi= has been of uniform depth and if we have maintained the same plane, the resection
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will be complete: il not. it should be completed with the elbow-shaped knife (Fig. 13)
or with Castroviejo's scissors,

I the spatula in its interlamellar dissection goes heyond the delimitation it will favor
completion of the resection with the knife or with the scissors and will facilitate the
correct placing of the sutnres,

Leaving the resected cornea in place to prevent the fall of dust or any loreign ho.
dies, whose presence in the plane of union might nullify the vesult of the operation,
we next procecd 1o the cutting or preparation of the grafic which is immediately placed
in it= hed.

We fix the gralt with several edge-to-edge stitehes using virgin silk and four-milli-
meter needles, The suture passes throngh the whole thickness of the graft and enters
the recipient through the dissection plane. taking advantage of the zone dissecred with
the <patula beyond the delimitation. In many cases two stitches are enough: in other
cases four or more stitches are necessary.,

If the adaptation of the graft is good. a retention suture or else a sutured contact
lens could be suceessfully used.

In ectatic corneas. as for instance keratoconus, eight or even 16 edge-to-edge stitehes
<hould e placed 1o secure a good coaptation. Half of these stitches can be of continuous
suture, Only in cases of large keratoconus and when performing lamellar grafis ol
large dimensions (10 or 11 millimeters) will it he necessary to perform a paracentesis
of the anterior chamber in order 1o oblain a good coaptation of the gralt,

In non-ectatic corncas the stitches can be removed very soon: 3 or 1} days alter
the oneration. At this date. epithelization of the graflt is comulete and the epithelium
i= sufficient to prevent the displacement of the graft, (1%

In cetatie corneas we follow the ame conduct that is ollowed in penetrating kera-
toplastyv. reducing by 259, the periods of time.

RESULTS
Results of Lamellur Keratoplusty in Keratoconas.
The nse ol lamellar keratoplasty in keratoconus was suggested by the author in 1950

Our last statistics of the results of lamellar keratoplsty in keratoconus cover 12 ca-
ses U0 Freseh cornea was used in all cases as donor material,

From the study of these statisties it is coneluded;

The lamellar keratoplasty is indicated in keratoconos when there is no opacity of
the deep plane.

That it makes it possible to obtain results nearly equal 1o those of penetrating ke-
ratoplasty. with less surgical risk.

\verage visnal acuity in lamellar operation ..o L ST OTPTR i L !
Average visual acuity in penetraling operation ... ..o 0062
Surgical risk of complications in lamellar operations . ...... ... ... ... 0.39
Surgical risk ol complications in penetrating operations ... .. 19.2¢,

The main advantages of the method arve the same as those of Lamellar Keratoplasty
in general. Almost no risk of severe complications. A better prognosis in the re-opera-
tion il opacification of the graft occurs. Shorter postoperative course,
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Results of Lamellar Keratoplesty with refractive grafts.

Up 1o this date (November 1960). we have available 20 cases of patients with a
follow up of more than one year on whom the operation was performed with lamellar
arafts cut at the lathe, In 19 cases the transpareney of the graft is perfect (Fig 14).

Average postoperalive astigmatism has been 2 dioplers,

6 cases have remained without deflects of ea|:||z=rir refraction.

3 patients are myopic with 1.8 diopters on the average.

7 patiens are hyvpermetropic with 5.2 diopters on the average.

In four cases the slight density of the corneal opacities made it possible to determine
the preoperative refraction and we used grafis with refractive value tending to correct
the said ametropia.

Case Preoper. Refract. Graft Postoper Refract. Visian
| 6.50  (-4.00 x 1053 — 8.50 — 1.50 (-2.50 x 115) 20/50

I 10,00 (-5.00 x 5) —11.0d — 1.50 (-0.50 x 0) 20740
i1 + 1100 (-2.00 x 50 +12.00 +10.00 (-200 x 20 20/30

IV | +12.00 (-2.00 x 170) | 4-12.00 —+11.00 (-0.75 x 200 | amblyopid|

As can be seen. appreciable corrections were obtained in cases of myopia. but not o
in cases of hypermetropia because of aphakia.

This faet is in contradiction with the tendeney 1o myopization which is presented by
grafts cut by other techniques. Therefore it should be the subject of further investiga-
tions,

In a case in which it was not possible 1o determine refraction, either subjectively or
objectively, but in which the ophthalmometer indicated a corneal value of 52 diopters
a4 -0.00 grafl was used and finally a cornea of 46,00 -47.50 and a postoperative refrac-
tion of -+ 6,00 (-1.50 x 30) were oblained.

In this case the radius of corneal curvature could be corrected at will, hut an ame-
tropia was created because the initial refraction was unknown because it could not he
determined on account of opacities of the cornea.

As for visual acuities. we obtained :

D 17 S S S R SR ST | e 20/25
4 times ..., ... e e e v 02 20/30
2 Hnes s SEETERD SRR VRS B weER R | 1 20,40
R LU R . | | 20/50
2 times . ..... e e .. D3 20/60
2 MBS somdd s FG RN SRS R D 0.1 20/200
Onece . e e e P.L. Opague

The other four patients were either amblyopic or they presented senile cataract for
which a planned operation was to be performed.
Apartado Aéreo 11050
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