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Capitulo 1: Introduccion y Justificacion.

“Los médicos cortan, queman, torturan. Y haciendo a los enfermos un bien, que mds parece
mal, exigen una recompensa que casi no merecen”
Herdclito de Efeso (540 AC-470 AC) Filésofo griego.
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1.1. Situacion actual.

Desde que la pseudoexfoliacion fue descrita por Lindberg en su tesis de 1917 como la
presencia de copos y franjas grisaceas en el borde pupilar1 en casi el 50% de los glaucomas
finlandeses, su definiciéon ha ido transformandose posteriormente. Una de las definiciones

1> “... deposicion de material fibrilar

mas aceptadas corresponde a la ofrecida por Newel
translucido y escamoso mds llamativo en la cdpsula anterior del cristalino y el margen
pupilar, pero también en ambas superficies del iris, las zénulas, la red trabecular, el cuerpo
ciliar, el endotelio corneal y los vasos sanguineos orbitales...”. Esta definicién probablemente
sea incompleta ya que obvia el déposito en otras localizaciones no oculares como cita

3« el sindrome de exfoliacidn es una afeccion sistémica, ya que se ha encontrado

Arnarsson
material exfoliativo en otras partes del cuerpo, incluidos los érganos viscerales, la piel y la
vasculatura...”. Incluso la definicidn operativa es controvertida, ya que las diferentes series
de casos publicadas consideran distintas manifestaciones para definir la pseudoexfoliacidn,
reconociéndose por distintos autores la existencia de casos de “mini- pseudoexfoliacion”
que corresponderian a aquellos pacientes en los que existen defectos focales*® en la
capsula anterior de material exfoliativo, generalmente en el cuadrante nasal’, sin necesidad
de formar el caracteristico deposito central o periférico separado del iris por un halo oscuro
mas periférico, aunque la evidencia posterior lo haya relacionado cada vez mas con un
estadio inicial del depdsito del material. Este, corresponde a un complejo de glicoproteinas y
proteoglicanos, que presenta una gran similitud con el material de la membrana basal y de
las fibras elasticas®. Su estructura se conforma como fibrillas constituidas cada una de ellas
con unidades microfibrilares rodeados por una matriz amorfa constituida de proteinas de
diversos origenes, como la elastina, tropoelastina, amiloide p, vitronectina y componentes
propios de las fibras elasticas como la fibrilinal, proteina asociada a la microfibrilina (MAGP-
1) y otras. Globalmente, su composicién en aminoacidos la aproxima al amiloide, con
componentes de la membrana basal y fibras elasticas®.

En cuanto a la importancia del problema cabe destacar que su presencia eleva el riesgo de
desarrollar glaucoma de angulo abierto segun los estudios transversales en un 7,9 (95% Cl:
2,7 - 22,7)°, y de acuerdo al Early Manifest Glaucoma Trial (EMGT)' constituye uno de los
principales factores de riesgo de progresion, siendo mas rapida la progresién en este grupo
si no se aplica tratamiento con respecto al grupo con tratamiento™, que por otra parte suele
implicar peor respuesta farmacoldgica que otros tipos de glaucoma®?. La Sociedad Europea
de Glaucoma, lo define como el tipo mas frecuente de glaucoma secundario de angulo
abierto, presentandose entre el 15 y el 26% de los pacientes con pseudoexfoliacién a lo
largo de un periodo de 5 afios de seguimientoB. Se estima que el 90% de los glaucomas en
pacientes escandinavos y el 12% de los pacientes con glaucoma de Estados unidos padecen
pseudoexfoliacion®?, siendo el 20% de los pacientes con glaucoma de angulo abierto en el
mundo. La presencia de pseudoexfoliacion se asocia asi mismo con glaucoma de angulo
estrecho™, fundamentalmente por la posibilidad de formar sinequias posteriores y por la
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posibilidad de luxar total o parcialmente el cristalino, lo que generaria un bloqueo

pupilarls'le.

La pseudoexfoliacion se asocia a un aumento de la incidencia de eventos cardiovasculares,
con valores con respecto al grupo de referencia de 1,72 (IC 95%: 1,31 a 2,26) para cualquier
enfermedad vascular, 1,61 (IC 95%: 1,22 a 2,14) para enfermedad coronaria, 1,59 (IC 95%:
1,12 a 2,23) para enfermedad cerebrovascular, y 2,48 (IC 95%: 1,30 a 4,72) para aneurisma
adrtico’.

1824 3unque no en todas® se basa en

Otra asociacion referida en numerosas publicaciones
la pérdida neurosensorial de audicién, que se ha relacionado con dos teorias en su origen.
La primera supone que existe dafio directo de las células cocleares mientras que la segunda
se relaciona con el depdsito de material pseudoexfoliativo en la membrana basal del érgano
de Corti que embriolégicamente deriva del mismo ectodermo que forma las membranas
basales del segmento anterior del ojo, lo que afectaria la conversién de las vibraciones en
impulsos nerviosos®®. Estd pérdida suele referirse ademds en las frecuencias

conversacionales'® %, lo que genera una incapacidad mas precoz.

En definitiva, tanto por su impacto directo en relacidn con sus asociaciones con glaucoma,
cataratas y ceguera inducida, como por sus asociaciones sistémicas y una prevalencia
relativamente elevada, la pseudoexfoliacidn es un problema importante de salud publica.

1.2. Prevalencia de la pseudoexfoliacion.

La distribucién del sindrome pseudoexfoliativo, aunque ha sido recogida durante décadas,
es todavia bastante desconocida®’. La mayor parte de los trabajos publicados se centran en
pacientes con glaucoma o cataratas en los que se identifica los depdsitos, lo que puede
generar una sobrerrepresentacion de los pacientes con pseudoexfoliacién al presentar una
asociacién positiva. Incuso en los estudios poblacionales mas amplios la variabilidad es
relativamente importante.

Sin embargo, en el ambito de la epidemiologia, existe un cierto consenso en cuanto a cuatro

ejes:
a) Su prevalencia es universal, habiéndose descrito en practicamente todos los grupos

étnicos y en todos los paises™ 2731

b) Existe una relacién entre edad y desarrollo de sindrome pseudoexfoliativo™’.

¢) La relacién entre pseudoexfoliacion y glaucoma depende del area geografica que se
considere®.

d) Aunque presenta una importante relacién con ciertas alteraciones genéticas, existe
un componente ambiental que determina variabilidad en la forma de presentacidn,

especialmente en los casos mas jovenes”.
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1.2.1. Distribucidn del sindrome pseudoexfoliativo a nivel mundial.

La distribucién del sindrome pseudoexfoliativo es bastante heterogénea (tal y como se
puede observar en la llustraciéon 1), habiéndose descrito prevalencias particularmente
elevadas en los paises nérdicos, oriente medio y poblaciones aisladas de corea y Africa.

llustracion 1: Distribucion del sindrome pseudoexfoliativo a nivel mundial.

En el otro extremo; China, Sudafrica y Latinoamérica proporcionan valores bajos. Los
resultados de distribuciéon se muestran en la Tabla 1 que se ha construido con todos los
estudios publicados en los Ultimos 20 afios.

Tabla 1: Descripcidn de los estudios de prevalencia publicados de pseudoexfoliacidn.

Autor Pais Caracteristicas Edad* Afo Tamafio' l::)‘é
Estudio de base hospitalaria en el Hospital de
Paviti¢-Astalog J%. Croacia Koprivnica, noroeste de Croacia. Solo tiene en 40 2012-2013 5349 3,6
consideracion poblacién mayor de 40 afios
Estudio de Base poblacional centrado en la isla
Lee SY*. Corea de Woodo, centrado en poblaciéon mayor de 50 50 2016 305 10,4

afios

o 35 B Estudio de Base poblacional en Eskisehir, se
Yildirim N™. Turquia ~, N 40 2015 2017 5
centra en poblaciéon mayor de 40 afios.

.8 Estudio de Base poblacional de la zona Sur de
Kim S™. Corea ) , . 50 2009-2012 13223 0,12
Corea. Se centra en sujetos de mas de 40 afios.

36 , Estudio de Base hospitalaria centrado en
Gunes A™. Turquia i 2016 352 11
pacientes con cataratas.

Vijaya L®. India Parte del estudio Chennai de Glaucoma 40 7774 3,73
37 Arabia Estudio de Base hospitalaria
Al-Saleh SA™. Saudi 2009-2010 1967 3,5
audi

38 . Estudio de Base hospitalaria centrado en
Kovac B™. Serbia . 674 17,8
pacientes con cataratas.

pakravan M. Irén Estudio de Corte, parte del estudio YARD 2010-2011 2098 0,4
You QS*. China Estudio de base poblacional, estudio Beijing 50 2011 3022 2,38
Kaimbo Wa*". Congo Estudio de Corte 50 2005-2008 2142 1,73
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Landers J*. Australia Estudio de Corte, Se centra en aborigenes 50 1884 5,9
Anraku A%, Canada Estudio de Corte 50 902 0,6
Shazly TA*. Egipto Estudio de base poblacional 40 2002-2009 7738 4,14
Romero-Aroca P*". Espafia Estudio de Corte 60 2342 13,19
Estudio de Base poblacional, centrado en
Al-Shaer M*. Yemen campos de refugiados de yemen que iban a ser 40 2002-2006 2535 19,53
sometidos a cataratas
Cumurcu T, Turquia 45 2007-2008 831 12,2
Anastasopoulos E*. Grecia Estudio de corte, Estudio Thessaloniki 2261 11,9
Viso EV. Spain Estudio de Corte 40 1155 6,5
Shakya S*. Nepal Estudio de base poblacional 2135 7.8
Abdul-Rahman . X Estudio de corte
49 Birmania 40 2076 3,4
AM™.
Arnarsson A*. Islandia Estudio de corte, Reikiavik 50 1045 10,7
Astrom S*. Suecia Estudio de corte 66 339 23
. s ) Estudio de base hospitalaria, centrado en
Andrikopoulos GK™. Grecia ) 2140 27,9
pacientes operados de cataratas
Forsman E*. Finlandia ~ Estudio de corte 50 1960-1962 595 8,1
Benatiya Andaloussi
5 Marruecos 837 9,8
Rao RQ™. Pakistin  Estudio de base hospitalaria 2003-2004 1860 6,45
L, s X Estudio de base hospitalaria en pacientes con
Susi¢ N™. Croacia 150 26
cataratas
Foster PJ>". Singapur Estudio de base poblacional, Estudio Tanjong 40 1232 0,2

ss Lo Estudio de base hospitalario sobre una
Teshome T™". Etiopia o 40 229 39,3
poblacién de cataratas

Young AL®. China Estudio de cluster 60 1999-2001 500 0,4
Arvind H®. India Estudio de corte 40 2850 3,8
Krishnadas R®". India Estudio de corte 40 5140 6

* Edad: Edad de inclusién de los pacientes en el estudio; " Tamafio: Tamafio muestral; ¥ Prev. PSX: Prevalencia estimada de
Pseudoexfoliacion.

1.2.2. La Pseudoexfoliacion en Galicia, el modelo del Hospital Virxe da
Xunqueira.

La prevalencia y la distribucién en Galicia de la pseudoexfoliacion se han estudiado en tres
series. La primera corresponde al “Prevalence of pseudoexfoliation sindrome in the
northwest ofSpain"62, la segunda correspondiente al estudio de corte “Salnés Eye Study”*’ y
la tercera corresponde a la del estudio de corte “Frequency of pseudoexfoliation among

patients scheduled for cataract surgery” del area sanitaria de Orense’.

El estudio “Prevalence of pseudoexfoliation sindrome in the northwest of Spain”,
corresponde a un estudio prospectivo realizado sobre 850 pacientes del area sanitaria Vigo
recogidos entre aquellos pacientes que acudieron a la consulta de oftalmologia de forma
consecutiva en 1989. En el mismo estudio se recogio la prevalencia de cataratas y la presion
intraocular. Los valores obtenidos muestran una prevalencia de 13,1% para el grupo de 60 a
70 afios, de 21,6 para el de 70 a 80 y de 36% para el de mas de 80 afios, resultando una
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media de 18,9% de los sujetos que acudieron a las consultas de oftalmologia. Entre las
limitaciones del estudio se halla un problema de sesgo de representacién asociado a que
parte de una poblacidn que acude a un centro para valorar una patologia de base, la
catarata, lo cual puede generar un desequilibrio si la catarata se asocia a una mayor
incidencia de pseudoexfoliacion. Y aunque el autor cita que el Hospital Xeral de Vigo no es
especifico de glaucoma, no aporta la relacién entre las distintas consultas asociadas.

El “Salnes Eye Study”, corresponde a un estudio de tipo transversal realizado en el drea de
O Salnes, un drea de 170 km que corresponde a 72.500 personas de las cuales 36.649 eran
mayores de 40 afios en 2005, fecha de realizacidon del estudio. Se realizé un muestreo de
tipo estratificado de 1.155 sujetos de la poblacion mayor de 40 afios correspondiente al
area sanitaria del Salnes. Finalmente, participaron 619 sujetos a los que se les sometié a un
cuestionario estructurado para recoger informaciéon de enfermedades oculares y sistémicas
asociadas y una evaluacion por oftalmélogo para determinar la existencia de
pseudoexfoliacién. Los resultados obtenidos mostraron una prevalencia global de 6,5% (95%
Cl: 4,9 — 8,1) con una tendencia marcada con la edad, oscilando desde el 5,7% (95% Cl: 2,7 —
11,4) en el primer grupo de edad con casos (60-69), ya que no se diagnosticaron en menores
de 60 aios, a 28,3% (95% Cl: 20,6-37,5) en el grupo de mas de 80 afos. Sin que se
apreciasen diferencias significativas entre ambos géneros.

El estudio “Frequency of pseudoexfoliation among patients scheduled for cataract surgery”,
centrado en el area sanitaria de Orense, se realizd entre aquellos sujetos sometidos a cirugia
de catarata en el complejo universitario hospitalario de Ourense entre enero y julio de 2013.
En total de 1763 ojos, que representan a 1093 pacientes, se hallé pseudoexfoliacién en el
21,6%, observandose un incremento con la edad desde el 6,0% en el grupo mds joven (50-
60) hasta el 31,66% en el grupo de mayor edad (80 afios o superior). En este estudio no
existid aleatorizacion de ningun tipo, lo que generd un posible sesgo, ya que sélo se incluyd
poblacidn que presentaba cataratas y que acudia al centro publico, lo cual pudo generar,
dado el incremento de riesgo de cataratas asociado a pseudoexfoliacién una
sobrerrepresentacién de la pseudoexfoliacién en el grupo.

Nuestro estudio CoEX, se ha centrado en la poblacién del area sanitaria del noroeste de la
provincia de la Coruiia, en la zona del hospital Virxe da Xunqueira. Corresponde a un area de
8 ayuntamientos: Camarifias, Cee, Corcubién, Dumbria, Fisterra, Muxia, Vimianzo, Zas,
correspondientes a 39.620 personas en 2016 (ultimo dato INE®3). El estudio fue realizado
sobre los datos correspondientes a 2009 y 2010, momento en que la poblacion era de casi
50.000 habitantes, con una poblacion marcadamente envejecida (ver Tabla 2), sobre la
muestra de pacientes intervenidos de cataratas durante esos dos afios, correspondiendo a
551 sujetos que representan el 2.15% de la poblacién de mas de 40 afios del area.
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Tabla 2: Distribucidn global de poblacién en area de Cee.

Ambos sexos Varones Mujeres
0-4 1.346 697 649
05-09 1.389 747 642
10-14 1.640 821 819
15-19 2.160 1.115 1.045
20-24 2.435 1.253 1.182
25-29 2.869 1.514 1.355
30-34 3.100 1.588 1.512
35-39 3.005 1.510 1.495
40-44 3.114 1.540 1.574
45-49 3.198 1.650 1.548
50-54 3.053 1.568 1.485
55-59 2.847 1.485 1.362
60-64 3.086 1.535 1.551
65-69 2.692 1.315 1.377
70-74 2.571 1.111 1.460
75-79 2.182 909 1.273
80-84 1.559 605 954
85y mas 1.360 428 932
Total 43.606 21.391 22.215

La prevalencia global de la pseudoexfoliacién en el estudio correspondié a un 21,07% de la
poblaciéon estudiada. Entre sus flaquezas, se halla el hecho de presentar una base
hospitalaria, referida a pacientes intervenidos de cataratas, con el problema de
sobrerrepresentacién asociado. Ademas, el estudio presenta un posible sesgo de seleccién
ya que aunque la cirugia de cataratas es mayoritariamente realizada en hospitales publicos,
esto no es universal, ni tampoco la totalidad de los sujetos con cataratas deciden operarse.
Por otra parte, los pacientes con glaucoma suelen estar mas “interesados” en la realizacién
de la cirugia, lo cual puede originar sesgos adicionales. Entre sus puntos fuertes, se halla el
hecho de ser exhaustivo y consecutivo, y haberse realizado en una muestra con elevado
nivel de seguimiento y bajo nivel de pérdidas (ver llustracién 2: Piramides poblacién municipios del

area.llustracién 2).
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llustracién 2: Piramides poblacién municipios del area.
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1.3. Factores predisponentes de la pseudoexfoliacion.

En los Ultimos anos, se han producido notables avances en el conocimiento de los factores
predisponentes de la pseudoexfoliacién. Factores como la genética favorable®, responsable
de hasta el 90% del riesg065, la edad, y otros factores ambientales no bien definidos entre
los que se ha citado la latitud, la radiaciéon solar y otras variables climaticas, asi como niveles
bajos de folatos en la dieta®, han sido parcialmente caracterizados, especialmente en lo
referente a la genética implicada.

1.3.1. Distribucion de los genes implicados.

Dado que en la patogénesis de la pseudoexfoliacidn, se produce el depdsito de material
fibrilar, se han relacionado distintos genes en la génesis del trastorno. Dentro de ellos, se
hallan los relacionados con el metabolismo de la matriz extracelular [FBN1 (gen de fibrillin-
1), TIMP1 y TIMP2 (los genes inhibidores de la metaloproteinasa 1y 2), TGF-B1 (el gen
transforming growth factor -B1] y los implicados en la regulaciéon y respuesta celular al
estrés celular [ADORA (receptor de adenosina A3), CLU (clusterina) y mGST-1 (la glutation-s
transferasa)]®. En general, todos los mecanismos implicados en el proceso de fibrosis se
han propuesto como mecanismos implicados en la pseudoexfoliacion (mecanismos

antioxidantes, de reparacion del DNA, de respuesta al estrés celular)®” ®

, especialmente
porque la inmunohistoquimica ha mostrado que el material fibrilar estd constituido por
material similar al de la fibrosis, con fibras de elastina, tropoelastina, vitronectina, fibrillin-1,
TGF-B1, varios factores del complemento y apolipoproteinas entre otras proteinas.

Con tantos blancos posibles como implicados, se han evaluado multitud de loci, que
incluyen 2p16, 2q35-36, 3q13-g21, 18q12.1-21.33, 2qg, 17p y 19q. Sin embargo el que ha

mostrado una mayor asociacién corresponde al 15g24.1 correspondiente al gen LOXL1.

1.3.2. El gen LOXL1.

La asociacién entre el gen LOXL1 (gen de Lysyl oxidase-like 1) del cromosoma 15g24.1 vy la
pseudoexfoliacidn, fue establecida inicialmente para poblaciones islandesas y suecas®, para
luego describirse en otras poblaciones7°'73. En concreto, se ha descrito un haplotipo (G-G)
formado por dos SNPs, rs108661 (Argl4lleu) y rs3825942 (Glyl53Asp), en el exén 1 del
LOXL1 en la mayoria de los casos®. También, se han descrito otras variantes de menor
importancia del gen en cuanto al riesgo de pseudoexfoliacién rs16958477 y rs12914489,
ambas ubicadas en la region promotora del gen’* y una variante adicional en una regién no
codificante’ relacionada con la regulacién de la expresion del gen.

El gen se LOXL1 pertenece a la familia de las enzima Lysyl oxidasa, que cataliza la unién
covalente por cross-linking entre las fibras de coldgeno y elastina en la matriz extracelular
de los tejidos conectivos en un proceso dependiente del cobre como coenzima. La familia de
enzimas incluye 5 miembros’®, siendo la LOXL1 tras un proceso de activacién del pro
péptido en un proceso de clivaje en el que se halla implica la BMP1, la que cataliza

77,78

selectivamente el cross-linking de la tropoelastina con la fibulina-5 ambas proteinas
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intervinientes en las fibras eldsticas, tanto en su formacién, como en su mantenimiento y

66,79

remodelado”"". Por tanto parece plausible que las alteraciones de este gen determinen el

acumulo de material fibrilar alterado.

1.4. Fisiopatologia de la pseudoexfoliacion.

Hasta el momento los depdsitos de material pseudoexfoliativos se han identificado por
medio de microscopia electrénica y por inmunohistoquimica en las venas que atraviesan las
capas de tejido conectivo de érganos tan diversos como pulmones, higado, rifiones, vesicula

. 78, 80
y meninges”™ *".

El material depositado se originaria como resultado de la interaccidn de tres proteinas. Por
una parte por la fibrillin-1, que es una glucoproteina encargada de unirse a la membrana
basal, y por otra parte la fibulin-5 y la tropoelastina que formarian los agregados de fibras
que precipitarian al alcanzar suficiente tamafio y se depositarian sobre las membranas
basales de los tejidos conectivos. El desencadenante del depdsito estaria de la mano de la
inflamacién y del estrés del tejido, especialmente de la isquemia80 que incrementaria con la
edad. Por otra parte, proteinas como la clusterina que suelen evitar la agregacién y
precipitado de las proteinas, suelen encontrarse en niveles mas bajos en pacientes con
pseudoexfoliacién.

A nivel ocular los cambios implicados afectan a la fisiologia en multitud de aspectos. El
mayor cambio mas descrito corresponde al incremento de la presién intraocular. Los
mecanismos implicados se hallarian por una parte por los depdsitos a nivel de la malla
trabecular, canal de Schlemm, venas epiesclerales y espacio supracoroideo81 gue generarian
una aumento de la resistencia al flujo de salida, y por otra parte por la sobreexpresion del
receptor A3 de la adenosina, que regula la produccién del humor acuoso a los depdsitos a
nivel de la malla trabecular®, aunque el aumento de la produccién del humor acuoso no se
ha observado. El humor acuoso de los pacientes pseudoexfoliativos presenta también
cambios en su composicion que se ve enriquecida en proteinas (clusterina, complemento,
hemoglobina, inmunoglobulina...), en iones y en radicales libres, que se ha relacionado con
dafios en la barrera hematoacuosa®, probablemente en relacion a dafios en la
microvasculatura por el depésito del material.

Los depdsitos a nivel de la zénula se han relacionado con un aumento de la rigidez y
decremento de la resistencia mecdnica que determina la mayor incidencia de luxacién del
ndcleo y de la lente, asi como la mayor incidencia de glaucoma de angulo estrecho®. De la
misma manera, los depdsitos sobre el musculo y el dano de la vasculatura del iris se han
relacionado con la mala respuesta a los midriaticos.
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1.5. La pseudoexfoliacion y las cataratas.

1.5.1. Prevalencia y asociacion de ambas entidades.

La asociacion entre pseudoexfoliacidon y cataratas fue sugerida inicialmente por Lindberg en

1#*, vy se ha estudiado y encontrado esta asociacién en varias series’%%

su tesis doctora
aunque no en todas®. En algunos estudios incluso se ha relacionado con el desarrollo de
subtipos especificos de cataratas como la nuclear, en relacién a la variante cortical y a las

8788 Un estudio de cohortes finlandés mostré un aumento de la

cataratas subcapsulares
velocidad de progresién de las cataratas nucleares en los sujetos con pseudoexfoliacion®®,

aunque este hallazgo no ha sido corroborado por otros.

1.5.2. Fisiopatologia de la exfoliacion en la cirugia de cataratas.

Entre los posibles mecanismos propuestos para explicar el aumento de riesgo de cataratas
se halla el desarrollo de un cierto grado de isquemia en las estructuras de la camara
anterior4, gue asociado a alteraciones en el sistema de antioxidantesgo, dafiarian el
metabolismo del cristalino provocando el desarrollo de las opacidades del cristalino. Por
otra parte como resultado del depdsito del material en distintas localizaciones de la cdmara
anterior se producen cambios en el comportamiento del procedimiento quirdrgico,
cualesquier sea la técnica.

Asi, como resultado del depdsito a nivel de la zédnula se produce un aumento de la fragilidad
de los ligamentos zonulares, lo que origina una mayor tendencia a la oscilacién del nucleo
del cristalino durante las maniobras de rotacion, luxaciéon a cdmara anterior o durante la
facofragmentacién. El depdsito en el iris, asociado a la isquemia altera la contractilidad de
este, determinando la miosis intraoperatoria y la falta de respuesta a los farmacos
midriaticos. Finalmente, el depdsito a nivel del angulo genera la ocupacién de la malla
trabecular lo cual determina la fuerte tendencia a los picos tensivos post cirugia.

1.5.3. Complicaciones intraoperatorias.

En las primeras series publicadas de cirugia se daban valores de OR de complicaciones del
orden de 5 a 10, correspondiendo casi todas ellas a series de extracciones extracapsulares
de cataratas y las primeras series de la cirugia de facoemulsificacion moderna. En las ultimas
series, con cirugias de menor incision y con la mejoria de la técnica (fluidica de los
facoemulsificadores, mejores viscoeldsticos), sin embargo se ha relacionado con una
disminucion del riesgo de complicaciones intraoperatorias.

Las razones de estas complicaciones son variadas y dependen del tipo de complicaciéon
implicada, pero los mecanismos propuestos de forma general para explicar ese aumento del
riesgo serian fundamentalmente la pobre dilatacion pupilar y la debilidad zonular'® %% otros
factores implicados serian la tendencia a la miosis intraoperatoria y la inestabilidad de la

camara anterior.
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Entre las distintas complicaciones con las que se ha relacionado se hallan:
Miosis intraoperatoria,

Ruptura de la capsula posterior,
Complicaciones intraoperatorias Dehiscencia zonular,

Prolapso del vitreo,

Luxacién del nucleo.

Pico tensivo,

Edema corneal,

Tyndall postoperatorio,
L. . Edema macular quistico,
Complicaciones postoperatorias . ) o,
Sinequias post cirugia,
Contraccion de la capsula anterior,
Opacidad de capsula posterior,

Luxacion de la lente.

1.5.3.1. Ruptura Capsular.

La ruptura capsular posterior es la solucién de continuidad de la cdpsula posterior del
cristalino. Se trata de una complicacién intraoperatoria relacionada con la inestabilidad de Ia
camara anterior generada por la debilidad zonular debida al depdsito del material fibrilar en
los ligamentos zonulares. Su presencia condiciona el desarrollo de la vitreorragia, con la
consiguiente salida de vitreo a la cdmara anterior o inclusive su salida al exterior y dispara el
riesgo de ulteriores complicaciones postoperatorias tales como la endoftalmia y el edema
macular quistico.

Su manifestacién quirudrgica se refiere a la aparicidon de un ojal en la capsula y el repentino
cierre de la cdmara anterior ya que el material vitreo tiene una mayor presion que el de la
camara anterior, lo que desplaza los restos de la capsula hacia la cdmara anterior.

1.5.3.2. Zonulodialisis.

La zonulodidlisis corresponde a la desinsercidn total o parcial de los ligamentos zonulares lo
cual genera una marcada inestabilidad del complejo cristaliniano. La produccién del material
pseudoexfoliativo por el epitelio cristaliniano y su depésito en la cdpsula causa la infiltracién
de las fibras, lo cual genera la desinsercion de las mismas en su insercion distal
correspondiente a la capsula del cristalino. El mismo mecanismo se produce a nivel del
epitelio no pigmentado del cuerpo ciliar, desinsertando a las fibras en su insercién proximal.
Sus manifestaciones durante la cirugia incluyen desde la repentina profundizacién de la
camara anterior, la presencia de estrias durante las maniobras de capsulorresis, el
movimiento de la capsula durante la rotacion del nucleo a la luxacién completa del nucleo
cristaliniano como resultado de la ruptura completa de las fibras.
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1.5.3.3. Vitreorragia.

La vitreorragia representa la salida del vitreo durante la cirugia, la cual puede deberse a la
ruptura capsular o la dialisis de la zénula. Su presencia se correlaciona con la inestabilidad
zonular que genera un aumento del riesgo de ruptura de la capsula. Entre sus
manifestaciones se incluyen la presencia de mechones de vitreo en la incision que requieren
un cierre cuidadoso con vitrectomia, de cara evitar el riesgo de endoftalmia, picos
tensionales y el edema macular quistico.

1.5.3.4. Luxacion del ntcleo.

Representa la separacidon total o parcial del nucleo del cristalino tanto previa como
intraoperatoriamente de su posicion anatdmica como resultado de la ruptura de los
ligamentos zonulares. En la pseudoexfoliaciéon suele adoptar un patrén caracteristico de
descenso inferior, con ruptura inicial de los ligamentos zonulares superiores, que origina el
descenso en “sunrise” del nucleo, probablemente por un efecto mecdnico directo del peso
del cristalino tumescente sobre las fibras previamente debilitadas por el depdsito
pseudoexfoliativo. Su presencia se suele correlacionar con el desarrollo de una intensa
reaccion inflamatoria en el postoperatorio y la necesidad de nuevas cirugias para su
extraccién, lo que condiciona una de las complicaciones que mdas comorbilidad origina.

Su presencia se identifica inicialmente por la movilidad aumentada del nucleo, con la
inestabilidad de la cdmara anterior y que determina un riesgo inminente de luxacién.

1.5.3.5. Factores de riesgo implicados, modelo de riesgos.

En las distintas series publicadas de complicaciones, se citan como factores predisponentes
desde la experiencia del cirujano, la midriasis previa a la cirugia, el consumo de farmacos
alfa-agonistas, la dureza del nucleo, la presencia de retinosis pigmentaria, la presencia de
sinequias, uveitis previas y la opacidad de medios entre otros. Sin embargo, no existen hasta
donde sabemos modelos de riesgo implicados que asignen dentro de los pacientes
pseudoexfoliativos un significado clinico que permita reducir el riesgo.

1.5.4. Luxacidn de la lente y cataratas.

La luxacion de la lente es el desplazamiento de la lente intraocular desde su posicién tanto
intra como postoperatoriamente. Se relaciona con la inestabilidad del complejo zonular y se
ha asociado con los depdsitos del material pseudoexfoliativo en los ligamentos zonulares. Su
forma de presentacion puede ser precoz, referida a las primeras cuatro semanas tras la
cirugia, como las tardias, que se manifiestan posteriormente a este periodo.

Su manifestacion mas cldsica es el desplazamiento del eje éptico de la lente fuera del eje
visual, que adquiere significacion 6ptica, con graves alteraciones en la refraccion en los
desplazamientos superiores a 1,5mm, ya que aumenta las aberraciones tanto de alto como
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de bajo orden. Su presencia puede condicionar cirugia de reposicidn, con riesgo adicional de
desprendimiento de retina y picos tensionales post cirugia.

1.5.5. Reduciendo el riesgo de complicaciones.

Dentro de la facoemulsificacién de los pacientes pseudoexfoliativos, se han propuesto varias
técnicas para reducir la incidencia de complicaciones, que van desde la seleccién del
cirujano, a la utilizacién de ganchos y retractores y el uso de la fenilefrina intracameral*? y
adrenalina profilactica en la solucién de infusion®.

1.5.5.1. Ganchos anillos y retractores.

Dado que en las primeras series publicadas, la incidencia de complicaciones en
pseudoexfoliacién era particularmente elevada, algunos autores incluso recomiendan la
utilizacién de anillos de tensién capsular, en aquellos casos en los que se aprecie la minima
debilidad zonular durante la realizacién de la maniobra de capsulorresis aunque no se
aprecie dehiscencia zonular®. Estos dispositivos de material plastico, con forma de anillo o
en forma de segmentos parciales, se insertarian en el interior de la capsula, provocando que
la tension se repartiera equilibradamente entre toda la zénula, y reduciria el estrés zonular
en los puntos donde la fibras zonulares estén dafiadas. Dado que la propia maniobra de
insercién puede producir desinsercion zonular, se han disefiado diversos inyectores para ser
introducidos en la capsula en proceso de expansién.

Esta maniobra reduciria en algunos casos la probabilidad de complicaciones
intraoperatorias"> ** fundamentalmente en aquellos casos en los que la debilidad zonular
sea leve, mientras que en los casos de mayor desinsercidon no parece ser capaz de evitar la
luxacion de la lente tardia, aunque quizas disminuya un poco la incidencia de
complicaciones intraoperatoria593. Otros dispositivos utilizados incluyen los retractores de
iris”, dispositivos de material plastico que se adhieren al borde del iris y se fijan a la cornea
para prevenir el desarrollo de la miosis intraoperatoria®. Aunque su uso se ha extendido en
las cirugias de vitreo retina, su eficacia en el desarrollo de la pseudoexfoliacidon no estd muy
documentada, refiriéndose solo algunas series a su utilizacidn sin indicar el niUmero de casos
tratados ni los efectos de su utilizacion.

1.5.5.2. Efecto de la fenilefrina intracameral.

La fenilefrina intracamerular ha sido utilizada para el tratamiento de la miosis
intraoperatoria como medicacién de rescate® en pacientes con iffis’’ o incluso como
sustituto de los midriaticos convencionales®®. En su uso en la pseudoexfoliacién, no hay
ninguna serie que la trate de forma especifica, y en las de mayor tamafio, de poblacién
sueca, no se refiere sus efectos, ni si existen diferencias con respecto los otros grupos de
pacientes™.
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1.5.5.3. Calculadora de riesgos, anticipandonos al riesgo.

En lo tocante a la cirugia de cataratas, existe algin modelo de riesgo de complicaciones
publicadoloo, aunque ninguno especifico para pacientes pseudoexfoliativos. Tampoco
existen protocolos especificos publicados en torno a este grupo para identificar los
subgrupos de mayor riesgo.
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Capitulo 2: Complicaciones de la cirugia en el sindrome

pseudoexfoliativo.

“Cuando un médico va detrds del féretro de su paciente, a veces la causa sigue al
efecto”
Robert Koch (1843-1910) Cientifico alemadn.
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Al margen de todo lo expuesto previamente en la introduccién, cabe sefalar que
durante la fase de planificacidn de este trabajo de investigacién, se realizd una revisiéon
de la literatura cientifica que pretendia obtener informacion sobre la situacién del
conocimiento previo sobre las complicaciones asociadas al sindrome pseudoexfoliativo
principalmente para ver si la distribucidn y el tipo de complicaciones asociadas son las
mismas que las de la poblacion general y de cara a disefiar la estrategia éptima para
poder recoger esas complicaciones en la poblaciéon de origen del estudio COEX (cuyo
objetivo era demostrar que las complicaciones han disminuido con la mejora de la
técnica hasta la equiparacion) . Para ello, se desarrollé una revisidn sistematica de toda
la literatura publicada en los udltimos 30 afios sobre complicaciones de
pseudoexfoliacién en cataratas y sobre la base de estos datos, se procedid a posteriori
a desarrollar un metaandlisis de las complicaciones que fueron publicados en dos
revistas:

e Vazquez-Ferreiro P, Carrera-Hueso FJ, Fikri-Benbrahim N, Barreiro-Rodriguez L,
Diaz-Rey M, Ramon Barrios MA. Intraocular lens dislocation in
pseudoexfoliation: a systematic review and meta-analysis. Acta Ophthalmol
(Copenh). Agosto de 2016; 95(3):164-169.

e Vazquez-Ferreiro P, Carrera-Hueso FJ, Poquet Jornet JE, Fikri-Benbrahim N,
Diaz-Rey M, Sanjuan-Cervero R. Intraoperative complications of
phacoemulsification in pseudoexfoliation: Metaanalysis. J Cataract Refract
Surg. Noviembre de 2016;42(11):1666-75.
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Articulo: Intraoperative complications of phacoemulsification in

pseudoexfoliation: a meta-analysis.
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Intraocular lens dislocation in pseudoexfoliation: a
systematic review and meta-analysis

. 2 . . . . .
Pedro Vazquez-Ferreiro,' Francisco J. Carrera-Hueso,’ Narjis Fikri-Benbrahim,*
Lidia Barreiro-Rodriguez,! Marta Diaz-Rey' and Maria Auxiliadora Ramén Barrios®

lOpthuImoI()gic Department, Hospital Virsen da Xunqueira, Cee, A Coruna, Spain
*Pharmacy Program, University of Granada, Granada, Spain

‘Phurmncy Service, Hospital Dr Moliner, Valencia, Spain
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ABSTRACT.

Purpose: To evaluate the impact of pseudoexfoliation syndrome on intraocular
lens (IOL) dislocation after phacoemulsification cataract surgery and explore
possible associations related to surgical technique.

Methods: We systematically searched the MEDLINE, Embase, Web of
Science, Cochrane, and Lilacs databases and grey literature sources and
identified (on March 1, 2016) 14 cohort and case—control studies comparing IOL
dislocation in patients with and without pseudoexfoliation syndrome who had
undergone phacoemulsification. Study quality was assessed using the STROBE
scale. An inverse-variance fixed-effects model was used to calculate weighted
odds ratios (ORs) and 95% confidence intervals (CI).

Results: The pooled analysis yielded an OR of 6.02 (95% CI: 3.7, 9.79) for IOL
dislocation in patients with pseudoexfoliation, and similarly, high ORs were
detected for both early and late (3 months after surgery) dislocation (OR 5.26;
95% CI: 1.05; 26.32 versus OR 6.02; 95% CI: 3.67; 10.17). No significant
associations were detected when the results were stratified by year, incision size
or use of hooks or retractors.

Conclusions: Patients with pseudoexfoliation syndrome have a high risk of late
IOL dislocation after phacoemulsification cataract surgery, and this risk may be
related to the use of large incisions and hooks or retractors.

Key words: exfoliation syndrome — intraoperative subluxation — meta-
analysis — phacoemulsification

complications — lens

Acta Ophthalmol.
@ 2016 Acta Ophthalmoiogica Scandinavica Foundation. Published by John Wiley & Sons Ltd

doi: 10.1111/a0s.13234

Introduction

complications can occur in the imme-

Pseudoexfoliation syndrome is a clin-
ical condition involving the deposition
of fibrillar material in different parts of
the body. Patients with pseudoexfolia-
tive material in the eye are more prone
to complications resulting from pha-
coemulsification cataract surgery; the

diate or early postoperative period
(e.g. capsular rupture, zonular dialysis
or intraoperative miosis, Shingleton
et al. 2009) or several months or even
years later. One of the most serious
complications is intraocular lens (IOL)
dislocation.

The exact prevalence of pseudoexfo-
liation among patients who experience
IOL dislocation or subluxation after
phacoemulsification  is  unknown,
although some studies have reported
that it may be as high as 66% (Lorente
et al. 2010) over an average period of
8.5 years (Ostern et al. 2014a). Infor-
mation on other associated risk factors
is also lacking, and although patients
with pseudoexfoliation have an almost
twofold increased risk of IOL disloca-
tion compared with patients without
this syndrome (Gross et al. 2004), no
preventive measures have yet been
identified. Increased ligament laxity
has been postulated as a possible
mechanism underlying the greater risk
of IOL dislocation in patients with
pseudoexfoliation syndrome, as it
could facilitate traumatic rupture dur-
ing surgery.

The aim of this systematic review and
meta-analysis was to examine the role of
pseudoexfoliation as a risk factor for
IOL dislocation and to explore associ-
ated surgery-related factors.

Patients and Methods

We followed a standard guideline on
systematic review methods, data
sources and search strategies (Eden
et al. 2011). To perform the meta-
analysis, we asked two specific ques-
tions:

(1) Do patients with pseudoexfoliation
syndrome have a clinically relevant
increased risk of late IOL dislocation
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compared with patients without this
syndrome?

(2) Can the risk of late lens IOL
dislocation in patients with pseudoex-
foliation be reduced using hooks,
retractors, rings, or other devices to
reduce incision size?

‘We performed a systematic search of
the PubMed, Embase, Cochrane,
LILACS and Web of Science databases
for relevant articles published between
1 January 1980 and 1 March 2015.

Different combinations of the fol-
lowing terms were used for the search:
‘exfoliation syndrome’, ‘phacoemulsifi-
cation’, ‘luxation’, ‘lens subluxation’
and ‘dislocation’.

Two reviewers (P.V.F. and F.J.C.H)
independently searched the databases
and screened titles and abstracts for
relevant. They also manually reviewed
the reference lists of the articles
retrieved and searched for relevant grey
literature, such as congress proceed-
ings, unpublished clinical trials (U.S.
National institutes of Health Clinical
Trials, www.clinicaltrials.gov) and doc-
toral dissertations (Spanish Teseo data-
base).

We targeted cohort studies, case—
control studies and clinical trials com-
paring TOL dislocation in patients with
and without pseudoexfoliation syn-
drome. Pseudoexfoliation was defined
according to Newell (1992), and 10L
dislocation was defined as any decen-
tration requiring surgery or involving a
displacement of 0.5 mm or more.
Intraocular lens dislocation was classi-
fied as early when it occurred within
3 months of surgery. To be included,
articles had to provide suflicient data
with which to calculate odds ratios
(ORs) and corresponding confidence
intervals (Cls) for 10L dislocation.
Authors were contacted when this
information was missing (Higgins et al.
2011). In the case of studies describing
the same cohort in different periods of
time, the most recent study was chosen.
We placed no restrictions on language
to minimize publication bias. The arti-
cles retrieved were in English, French,
German and Romanian.

Study selection

Two reviewers (P.V.F. and F.J.C.H)
independently reviewed all titles and

two reviewers (N.F.B. and M.D.R))
working independently. In the case of
disagreement, a fifth  researcher
(M.A.R.B.) decided whether or not
the article should be included.

Data extraction and risk of bias assessment

A structured form was used to extract
the relevant data from each article.
This step was also performed indepen-
dently by two reviewers (P.V.F. and
F.J.C.H.). The following information
was extracted: name of study, accep-
tance date, study setting (country),
study design, type of cataract, OR for
IOL dislocation, sample size and
adjustment variables used in each arti-
cle (study quality, surgical technique,
incision size, type of anaesthesia, use of
hooks or retractors, study population,
type of lens, number of surgeons,
country and total duration of study).
Because the meta-analysis involved
different study designs, we applied the
STROBE (von Elm et al, 2014) scale to
assess quality. The scale was applied
independently by two reviewers (P.V.F.
and L.B.R.), and the scores were aver-
aged. Discrepancies were discussed,
and any disagreements were resolved
by a third reviewer, M.D.R. To

minimize study quality bias, studies
with a score of 15 or more were
classified as high-quality studies.

Data synthesis and analysis

To combine the outcomes of the dif-
ferent studies, ORs and standard errors
were calculated for each study and
continuity corrections were applied to
those with a zero-count outcome. In
the initial analysis, we analysed the
pooled outcomes for cohort studies
and case—control studies with the
assumption that ORs are a good esti-
mate of relative risk. Study-specific
ORs were combined or separated using
the inverse-variance fixed-effects or
random-effects models, with applica-
tion of the most conservative model in
each case (Deeks et al. 2011). Hetero-
geneity between studies was investi-
gated using the P statistic, and a value
of over 50% was considered to indicate
high heterogeneity (Higgins & Thomp-
son 2002). Potential sources of hetero-
geneity were investigated by subgroup
analyses (study setting, language and
ethnic origin), and sensitivity analyses,
with the exclusion of each study sepa-
rately, were performed to determine the
effect of outliers.

Records identified (n = 859)
Pubmed - 505
EMBASE > 114
Web of science - 208
Lilacs> 4
Cochrane > 27
Teseo>0

Review of the bibliography - 1

Excluded (n = 842)

Duplicates

Inelegible study design
Inelegible complication
Inelegible intervention
Inelegible outcome

Articles assessed for eligibility (n=17)

Excluded (n=2)

Insufficient data

Studies included (n = 158)

Excluded (n=1)

Cohort repeated

abstracts to identify texts for full-text
review. All studies selected by either of
the reviewers were analysed by another

Included in metaanalysis (n = 14)

Fig. 1. Flowchart showing the selection process.
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We also performed a meta-regres-
sion analysis to identify the model with
the greatest explanatory power, using
the Napierian logarithm of the OR as
the dependent variable and the follow-
ing factors as independent variables:
incision size, year of procedure, type of
lens, use of hooks or retractors and
study population-related factors (eth-
nic origin, sex and age).

Analyses were conducted using the
mar, metan, metacum, metafunnel and
metareg features in sTaTA version 12.1
(College Station, TX, USA). Statistical
significance was assumed when 95%
Cls of pooled results did not cross one.
Publication bias was assessed using
funnel plots and the Begg-Mazumdar
test (Begg & Mazumdar 1994).

Results

Characteristics of studies included

A total of 859 articles were identified
by our initial search of published and
unpublished literature (Figure 1). After
reviewing the abstracts, 35 articles were
selected for full-text review. Eighteen of
these were excluded because of inade-
quate design, use of contralateral eye as
the control eye, performance of addi-
tional procedures or duplication. Of
the 17 remaining articles, two did not
contain sufficient information with
which to calculate ORs or Cls, and
despite contacting the authors, we were
still missing this information at the
time of writing the article. A third
article was excluded because it featured
the same cohort as a later study.

We therefore analysed 14 articles:
two from the 1990s (Dosso et al. 1997;
Scorolli et al. 1998); seven from the
2000s (Menkhaus et al. 2000; Shingle-
ton et al. 2003; Nagashima 2004; Ste-
fan et al. 2004; Hyams et al. 2005;
Akinci et al. 2008; Monestam 2009);
and five from the 2010s (Sarda et al.
2010; Aigbe et al. 2014; Dwivedi et al.
2014; Ostern et al. 2014b; Dabrowska-
Kloda et al. 2015). Three were from
the United States (Shingleton et al.
2003; Nagashima 2004; Dwivedi et al.
2014); one was from Asia (Hyams et al.
2005); one was from Africa (Aigbe
et al. 2014); and nine were from
Europe (Dosso et al. 1997; Scorolli
et al. 1998; Menkhaus et al. 2000; Ste-
fan et al. 2004; Akinci et al. 2008;
Monestam 2009; (Sarda et al. 2010:
Ostern et al. 2014b; Dabrowska-Kloda

Table 1. Characteristics of studies included.
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et al. 2015). All the studies were cohort
studies, but one of them (Dabrowska-
Kloda et al. 2015) included a nested
case-control study. In another study
(Ostern et al. 2014b), decentration
(based on the criterion of =0.5 mm)
rather than dislocation was used to
define cases. The main characteristics
ol cach study are presented in Table 1.

Results of meta-analysis

Assessment of heterogeneity between
the 14 studies revealed a p value of
0.508, (p = 0.1), with an Fof0.0,and a
fixed-effects model was therefore cho-
sen to calculate ORs.

The overall OR for IOL dislocation
was 6.02 (95% CI: 3.70; 9.79), with a
p < 0.0001 (Figure 2). On stratifying
the data by time of occurrence, that is
carly versus late TOL dislocation, the
results was similar (OR = 5.26; 95%
CI: 1.05; 26.32 versus OR = 6.02; 95%
CI: 3.67; 10.17), but the Cls were wider
due to the smaller sample size for early
T10L dislocation (Figure 2).

We also performed subgroup analy-
ses by language, study quality, country
of origin and year of publication
(Table 2). All the ORs were higher
than one, although the smaller sample

Table 2. Odds ratios for intraocular lens dislocation based on sensitivity analyses.

No. eyes
No. with/without Subgroup

Subgroup studies  PEX OR  95% CI) % weight I p value
Year

Ist quartile 3 148  —24.10, 27.05 0.57 0.0 0972

2nd quartile 4 1.94  —22.96, 26.83 0.60 0.0 0.999

3rd quartile 3 324 —14.18, 20.67 1.23 00 0904

4th quartile 4 250/313 169 —0.27, 3.64 97.60 61.1  0.052
Language

English 10 1707/6391 1.72 ~0.23, 3.60 98.39 0.0 0.550

Not English 4 193/1334 114 —14.10, 16.37 L.61 0.0 0.997
Country

Not USA 12 1536/5828 5.94 3.62,9.74 96.17 6.0 0.387

USA 2 364/2097 8.68 0.73, 103.98 3.83 0.0 0.500
Quality

Ist quartile 2 92/1234 1.47  —26.76, 29.69 0.47 0.0 0817

2nd quartile 4 363/2627 LIl —16.74, 18.96 1.17 0.0 1

3rd quartile 4 670/2930 116 —16.16, 18,48 1.24 00 1

4th quartile 4 T75/1134 172 —0.24, 3.68 97.12 61.7  0.05

PEX = pseudoexfoliation, CI = confidence intervals.

sizes again resulted in wider CIs, and
consequently, a loss of power in all
cases, making it impossible to draw
inferences. The relatively uniform
results for study quality are notewor-
thy, and we observed no significant
increase in the ORs for TOL dislocation
throughout the different quartiles anal-
ysed (1.47, first quartile; 1.11, second

%

Study ES (95% L) weight
Early dislocation E
Dosso —— 1.0010.02,52.85)  1.30
Menkhaus —————— 3256(2.00,53087) 3.03
Hyams — s 957(D30,50208) 153
Akincl et 2.0010.04,10085) 154
Dwivedi N 1.00{0.02, 51.84) 1.52
Subtotal {7 =0.0%, p=0.505) e 5261105 2632) 912
. H
Late dislocation E
Scorolli —_— 439009, 22173) 154
Shingleton —_— 433(0.18,106.54) 230
Nagashima ————=—————> 34.75(049,1256.67) 1.53
Stefan — 11110.02,5679) 152
Monestam = 6.061(0.67,54.49) 490
Sarda — 1.00{0.02,51.34)  1.52
Qstern —_—— 0.47 10,05, 4.35) 4.78
Dabrowska—Kloda = 8.0414.52,1429) 7125
Aigbe — 1.00(0.02,51.05) 153
Subtotal (P =10.0%, p=0.352) <> 4.73(2.26,991) 50.88
. H
Overall (¥ =0.0%, p=0.508) 1O 6.02 (3.70, 9.79) 100.00

'
NOTE: weights are from random effects analysis!

T T

0.1 1

10

Fig. 2. Forest plot showing inverse-variance weighted random-effects meta-analysis of the effect
ol pseudoexfoliation on ORs of lens luxation. The results of the studies included in the analysis are
shown as squares centred on the point estimate of the result of each study. The horizontal line
shows the 95% CI. The diamond at the bottom of the plot represents the overall estimate of the

meta-analysis and the CL

quartile; 1.16, third quartile; and 1.72,
fourth quartile). There was also a
notable absence of effect detected for
time, that is we did not observe a
tendency towards a reduction in 10L
dislocation in patients with pseudoex-
foliation syndrome over the years anal-
ysed; the odds of 10L dislocation was
highest in  the third quartile
(OR = 3.24) and lowest in the first
quartile (OR = 1.48). Again, however,
the significance of these findings is
limited due to the small number of
cases in each subgroup.

The funnel plot showed little asym-
metry (Egger test result. p = 0.000)
(Figure 3), although it should be noted
that this method is not ideal for
assessing publication bias in cases with
few studies.

The sensitivity analyses performed
to assess the influence of individual
studies on the ORs showed that just
one study significantly altered results
when excluded. This was the study by
Dabrowska-Kloda et al. (2015), which,
when removed, led to a change of over
10% in the OR (ORy = —52.3). The
overall OR fell to 2.56 (95% CI: 1.02;
6.39), but the effect remained signifi-
cant.

The meta-regression analysis showed
that the model with the greatest
explanatory power included study year
and use of hooks or retractors. with a
non-significant probability of 02985
(p = 0.01) using the Wald test and the
Knapp-Hartung wvariance estimator
(Table 3). The models, however,

— 4
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Fig. 3. Funnel plot of studies included in the meta-analysis. The axis represents the standard error
of In(OR). and the horizontal axis represents the In(OR). The articles are separated by time to

intraocular lens decentration.

Table 3. Best-fitting meta-regression model.

NLogOR Coel. SE t p>1 95% Confidence interval
Year —0.187 0.123 —1.52 0.188 —0.503 0.129
Hook 1.454 1.159 1.25 0.265 —1.526 4.434
_cons 375.467 246.488 1.52 0.188 —258.152 1009.086

NLogOR = Napierian logarithm of OR, Year = year of publication, Hook = use of hooks or

retractors.

Number of observations = 8; Number of variables = 2.
Between-study heterogencity — o = 0; I* = 0.00%.
Joint test for all covariables — Model F(2.5) = 1.55 Probability > F = 0.2985.

contained few variables due to the few
studies analysed.

Discussion

To our knowledge, this is the first
meta-analysis to analyse the risk of
IOL dislocation in patients with pseu-
doexfoliation syndrome during or after
phacoemulsification cataract surgery
and furthermore to assess the influence
of factors related to surgical technique.
Our finding of an OR of 6.02 (95% CI:
3.70; 9.79) corroborates the results of
large studies that have suggested that
patients with pseudoexfoliation are
very prone to IOL dislocation (Gross
et al. 2004; Lorente et al. 2010; Dab-
rowska-Kloda et al. 2015). It is unfor-
tunately difficult to compare results
between the larger studies conducted
in this area, as they typically lack a
control group, involve multiple centres
and feature a mix of surgeons and
procedures. In relation to our second
objective, we found that the odds of
IOL dislocation in patients with

pseudoexfoliation was slightly
increased by the use of hooks or
retractors, although this is probably a
result of selection bias, as these and
similar devices are typically used in
more complicated cases. We also
observed a mild effect for time on
overall risk, suggesting that progressive
improvements in techniques and reduc-
tion of incision sizes have reduced the
risk of TOL dislocation. Given the low
power of our study, however, the
validity of these findings may be some-
what questionable.

This meta-analysis has certain limi-
tations, including the relatively few
studies identified in our search. and,
logically, the fact that our findings are
influenced by the quality of these stud-
ies. Mean quality scores, however, were
high for most studies, despite the fact
that they were virtually all cohort
studies, which are more prone to bias
than clinical trials. Mean sample size
was very low, with fewer than 200
patients analysed in most studies.
Mean follow-up time was also

Acta OpHaTHALMOLOGICA 2016

relatively short (<1 year in most stud-
ies), and this would logically limit the
number of IOL dislocations detected,
as this complication can take, on aver-
age, over 5 years to occur (Lorente
et al. 2010).

Another limitation is the enormous
variation in phacoemulsification proce-
dures, with differences observed for
probes (pumps, tips, incision sizes,
etc.), nuclear fragmentation tech-
niques, anaesthesia and use of hooks
and retractors. Furthermore, much of
this information was not reported. We
attempted to control for this variability
by performing subgroup analyses
(technique, incision size, use of hooks
or retractors) and observed similar
results in comparison with overall risk.
We also observed high heterogeneity
within studies as many studies, partic-
ularly the larger ones, spanned several
years, and therefore analysed proce-
dures performed using different tech-
niques and surgeons. The results of
these procedures, however, were
reported together, diluting any possible
effect for surgical technique. To control
for this, we stratified smaller and sin-
gle-centre series by year, but found that
the results were similar.

Conclusions

Our findings show that patients with
pseudoexfoliation syndrome have a
high risk of late IOL dislocation after
phacoemulsification cataract surgery.
We also found that this risk could be
related to larger incision sizes and the
use of hooks or retractors. However,
given the limitations of our meta-
analysis, further studies are needed to
evaluate the long-term effect of these
variables.
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Articulo: Intraocular lens dislocation in pseudoexfoliation: a systematic
review and meta-analysis.

Intraoperative complications L4
of phacoemulsification in
pseudoexfoliation: Metaanalysis

Pedro Vazquez-Ferreiro, MD, Francisco J. Carrera-Hueso, PhD, Jaime E. Poquet Jornet, PhD,
Narjis Fikri-Benbrahim, PhD, Marta Diaz-Rey, MD, Rafael Sanjuan-Cerveré, MD

This review analyzed the effect of pseudoexfoliation (PXF) syndrome on the risk for surgical com-
plications during phacoemulsification. Peer-reviewed literature in Medline, Embase, Lilacs, Web of
Science, and Cochrane databases was systematically searched, along with gray literature in the
Teseo and National Institutes of Health clinical trials database. Clinical trial, cohort, case-control,
and cross-sectional studies comparing phacoemulsification complications in patients with and
without PXF were identified, and 22 of 30 studies were selected for analysis. Odds ratios (ORs)
for posterior capsule rupture or zonular dialysis were calculated and pooled using random-effects
models. A random-effects meta-regression model was also generated. Using the random-effects
model, the pooled OR was 2.1363 (95% confidence interval, 1.5394-2.9648), which corresponds
to a risk of more than 10%. No significant changes to this risk were observed in the cumulative
or stratified analyses. Although advances in surgical technique have been made, PXF syndrome con-
tinues to be a risk factor in phacoemulsification.
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Pseudoexfoliation (PXF) is an age-related condition
characterized by the deposition of fibrillar material in
various anatomic locations. In the eye, the material
typically accumulates in structures of the anterior
segment, including the endothelium, pupillary margin,
ciliary processes, and zonular fibers. Pseudoexfoliation
syndrome occurs worldwide and is relatively common,
with a prevalence of over 20% in some populations.
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Pseudoexfoliation has been identified as a major risk
factor for complications in cataract surgery. Patients
with this syndrome tend to have poor response to phar-
macological dilation, zonular weakness affecting vary-
ing depths of the anterior chambers, zonular dialysis,
and even luxation or decentration of the nucleus or
intraocular lens (IOL). However, the techniques and
instruments used in cataract surgery have improved
over the years, and several recent publications have re-
ported a similar risk for surgical complications in pa-
tients with and without PXF. If this were confirmed, it
would be possible to redesign surgical protocols,
thereby cutting costs without increasing complications.

Unfortunately, the studies conducted to date have
generally been small and have primarily consisted of
either case-control studies, which due to their design
have a greater risk for bias, or long-term cohort studies,
which in many cases have analyzed a variety of proce-
dures and methods (eg, incision sizes and fragmenta-
tion techniques) in the same cohort. To our
knowledge, no systematic reviews have examined the
complications associated with PXF in cataract surgery.
We performed a systematic review and metaanalysis
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comparing the risk for phacoemulsification complica-
tions in patients with and without PXF syndrome.

LITERATURE REVIEW
Data Sources and Searches

The standards recommended by the Institute of Med-
icine for conducting systematic reviews of comparative
effectiveness were followed.” The Medline, Embase,
Cochrane Library, LILACS, and Web of Science data-
bases were searched for articles published between
January 1, 1980, and September 1, 2015. At the time of
writing, the searches had been updated to September
30, 2015. Two reviewers (P.V.F., R.S.C.) performed the
searches and another 2 (N.F.B., .E.P.].) reviewed the ar-
ticles retrieved. Reference lists of reviews and clinical
trials were scanned for relevant citations that the
searches might have missed. The gray literature in the
U.S. National Institutes of Health clinical trials database
and the Spanish Ministry of Education's doctoral
dissertation database, Teseo, were also searched.

The search criteria in all the databases were “exfoliation
syndrome” (MeSH) and “phacoemulsification” (MeSH),
“cataract/surgery” (MeSH) and “exfoliation syndrome”
(MeSH), “cataract” (MeSH) and “exfoliation syndrome”
(MeSH), and “pseudoexfoliation phacoemulsification.”

Study Selection

The review included all studies (cohort, case-control,
and cross-sectional) that compared phacoemulsifica-
tion cataract surgery in patients with and without
PXF syndrome, which was identified using Newell's
classical definition: “the deposition of flaky, translu-
cent fibrillar material most conspicuous on the anterior
lens capsule and pupillary margin but also in both sur-
faces of the iris, the zonules, trabecular meshwork,
ciliary body, corneal endothelium, and orbital blood
vessels.” Each article had to include at least 1 of the
following complications among its primary outcomes:
posterior capsule rupture, zonulysis, vitreous loss, lens
luxation, and luxation of the nucleus or nuclear frag-
ments. Articles were selected if they included sufficient
data to calculate odds ratios (ORs) and confidence in-
tervals (CIs). Where possible, the authors of the articles
were contacted to request missing data.” When more
than 1 study described the same cohort, the most recent
study was selected. To minimize potential bias, no re-
strictions were placed on sample size or language.
The final list of articles included texts in English,
French, Rumanian, Portuguese, German, and Spanish.

Two investigators (P.V.F., M.D.R.) independently re-
viewed each title and abstract. Studies marked for
possible inclusion by either reviewer underwent dual
independent full-text review. When the reviewers

disagreed, conflicts were resolved by consensus be-
tween P.V.F,, M.D.R,, and a third reviewer (F.].C.H.).

Data Extraction and Risk for Bias Assessment

A structured form was used to extract the relevant
data from each of the articles. All information was ex-
tracted independently by 2 reviewers (P.V.F., F..C.I.).
The form contained the following items: name of study,
acceptance date, country in which the study was con-
ducted, study design, type of cataract, ORs for posterior
capsule rupture, zonulysis, vitreous loss, and lens or nu-
clear luxation, sample size, and adjustment variables
(eg, study quality, surgical technique, incision size,
type of anesthesia, use of hooks or retractors, study pop-
ulation, type of IOL).

Quality was assessed using the STROBE scale
because the review included different types of studies.
The studies were scored independently by 2 reviewers
(P.V.F, F.J.C.H.) and the results were averaged. Discrep-
ancies were discussed and any disagreements were
resolved between P.V.F, FJ.C.H, and a third reviewer
(M.D.R.). Studies with a score of 15 or more (out of a to-
tal of 22) were considered to be of high quality.

Data Synthesis and Analysis

To combine the outcomes of the studies, ORs and
standard errors were calculated for each study and con-
tinuity corrections were applied to those with zero
eventsin1 of the study arms. The 2 main groups of com-
plications evaluated were (1) posterior capsule rupture
with or without associated vitreous loss as capsule
rupture is the most common intraoperative complica-
tion and is widely accepted as a marker of surgical
quality, and (2) posterior capsule loss or zonular dialysis
with or without associated vitreous loss (expressed as
the sum of both complications without considering the
presence of vitreous loss). Vitreous loss was excluded
to prevent over-representation of complications as not
all studies specified whether vitreous loss was included
in posterior capsule rupture or zonular dialysis.

In the initial analysis, the pooled outcomes of all
studies (cohort, cross-sectional, and case control) were
analyzed on the assumption that ORs are a good esti-
mate of relative risk. Study-specific ORs were combined
or separated using the inverse-variance fixed-effects or
random-effects models, with the most conservative
model applied in each case. Heterogeneity between
studies was investigated using the I? statistic, and an
I?of over 50% was considered to indicate high heteroge-
neity.  Potential sources of heterogeneity were investi-
gated by analyzing subgroups defined by patient
population (eg, United States versus non-US. studies),
ethnic origin, language, phacoemulsification technique,
predominant type of IOL, type of anesthesia, and use of
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hooks and retractors in miotic pupils. Sensitivity ana-
lyses, with the exclusion of each study separately,
were performed to determine the effect of outliers.
Finally, random-effects meta-regression was used to
investigate the effects of study year, surgical technique,
incision size, and use of hooks and retractors.
Analyses were conducted using the mar, metan,
metacum, metafunnel, and metareg features in Stata
(version 12.1, Statacorp LP). Statistical significance was
assumed when 95% Cls of pooled results did not cross
1. When appropriate  (eg, =10 studies in a metaanaly-
sis), publication bias was assessed by visually examining
funnel plots and using the Begg and Mazumdar test.”
None of the funnel plots or statistical tests indicated
concern for publication bias. When quantitative synthe-
sis was not appropriate (eg, insufficient number of
similar studies), the data were synthesized qualitatively.

RESULTS
The initial search of published and gray literature data-
bases retrieved 3219 articles (Figure 1), 33 of which

were selected for full-text review following screening
of the abstracts. Eleven of the texts were excluded
because data for the calculation of ORs and Cls were
insufficient. Of the remaining 22 articles, 1* was

Records identified (n = 3219)
Pubmed 555
EMBASE - 859
Web of science - 1698
Lilacs > 16
Cochrane = 91
Teseo > 0

Excluded (n = 3186)
Duplicates
Ineligible study design
Ineligible complication
Ineligible intervention
Ineligible outcome

v

Articles assessed for eligibility (n = 33)

Excluded (n = 11)
Not available
Insufficient data

Studies included (n = 22)

_| Excluded(n=1)
1 Cohort repeated

Included in metaanalysis (n = 21)

Figure 1. Flowchart of the selection process.

excluded because it described the same cohort (with
fewer cases) as a later study. Our analysis therefore
included 21 articles corresponding to 21 studies
(Table 1) ; there were 2 case-control studies, " 17
cohort or hybrid studies,” """ and 2 cross-
sectional studies.” ' Twelve studies had been conduct-
ed in Europe, : 3 in North or Central
America,” """ 5 in Asia, ““and 1 in Africa.

Seventeen studies contained data on posterior
capsule rupture (with or without associated vitreous
loss), """ 15 contained data on zonular
dialysis,”' "2 “77 13 contained sufficient
data to calculate vitreous loss, e " and 4
contained sufficient data to calculate nuclear luxation
(Table 2). " Sixteen studies contained data thatal-
lowed us to calculate the sum of posterior capsule
rupture or zonular dialysis complications; the calcula-
tion included 3 additional studies, 1 that included infor-
mation on posterior capsule rupture only  and 2 that
included information on posterior capsule rupture or
vitreous loss, with no specific mention of zonular dial-
ysis.” ' It was therefore assumed that the correspond-
ing ORs provided a good estimate of the pooled effect.
In brief, 20 studies were included in the analysis and 1
(Shastri and Vasavada ') was excluded because of zero
events in both arms.

The dependent variable in the random-effects meta-
regression was posterior capsule rupture or zonular
dialysis, and the independent variables were study
year, surgical technique, incision size, use of retractors
and hooks, and publication language. Because of the
relatively small number of studies, the models were
limited to a maximum of 3 variables. The model with
the best fit (Rz, 94.14%; 12, 8.00%) was the one that
included study year only (b, —0.0757; SE, 0.02; 95%
CI, —0.1226 to —0.0289). The rest of the variables
showed no significant effect.

Posterior Capsule Rupture or Zonular Dialysis With
or Without Vitreous Loss

Comparing the ORs for the studies that analyzed
complications occurring in phacoemulsification sur-
gery in patients with and without PXF, an OR of 2.5
(95% ClI, 1.61-3.89) was obtained under the random-
effects model (Q statistic, 68.33; P < .0001). This in-
crease in OR and CI above the expected level was
attributed to the results of the cross-sectional study, .
and considering its influence and quality values, it
was agreed to consider it an outlier and exclude it
from the analysis. The overall OR for complications
under the random-effects model (Q statistic, 35.31;

P = .0057) for the remaining 18 studies (Table 3)
was 2.1363 (95% CI, 1.54-2.96), which corresponded
to an increase in risk of more than 10% (Figure 2).
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Table 1. Study characteristics.
PXF No PXF Characteristics of Surgery
Size
Study Year Country Complication Type Eyes(P),M  Eyes(P),M Number (mm) Technique IOL Hook
Dosso 1996 Switzerland PCR, VL CH 20 (20),6 20 (20),8 1 4.0 — PMMA —
Scorolli 1997 Italy PCR,ZD,VL CH 195 (195), — 857 (857), — —  3.2-55 — PMMA No
Drolsum 1998 Norway PCR,ZD, VL, OT CH 164 (164),56 916 (916), 369 2 5.0 D&C PMMA Miosis
Menkhaus' 2000 Germany PCR,ZD,VL,OT CH 37 (37),5 1173(1173),393 — 6.2 D&C PMMA —
Shastri 2001 India PCR,ZD, VL,OT CH 45 (45),26 45 (45),21 1 g5 D&C PMMA —
Shingleton™ 2002 USA PCR,ZD, VL, OT CH 297 (297), 110 427 (427),165 — 3.0 STOP  Acrylic —
Nagashima 2003 USA PCR,ZD,VL CH 67 (67),16 1670 (1670), 685 1 55 Mixed Mixed —
Stefan 2004 Rumania PCR,ZD, VL, OT CH 55 (55),— 61 (61), — = = D&C = =
Hyams 2004 Israel PCR, ZD, VL, OT CH 137 (137),53 1364 (1364), 605 3 3.2 D&C  Acrylic Miosis
Akinci 2007 Turkey PCR,ZD, VL, OT CH 800 (479), 300 1600 (1512),853 — 32 Mixed Mixed No
Mahmood 2007 UK NL CH 41 —,— 1091 —— — — — — —
Streho 2007  France PCR, ZD, VL CH 37 (34),19 37 (37), 22 4 3.0 D&C Mixed Miosis
Narendran 2007 UK PCR, VL cs = = = = = = =
Atzén 2009 Sweden PCR,ZD,VL CC 127 (127), — 347 (347),— = = = = =
Zare 2009 Iran VL CH 87 —,— 680 —, — — 28-35 D&C Acrylic —
Sarda 2010 France PCR,ZD,VL,OT CH 52 (39), 24 52 (42),27 - 28 D&C  Mixed Miosis
Romero-Aroca ' 2010 Spain PCR, ZD,OT CS 143 (143), — 655 (655), — 3 = = —  Miosis
Sufi 2012 India PCR, ZD, VL, OT CH 200 (200), 136 200 (200), 102 & = = PMMA Miosis
Thanigasalam 2014 Malaysia PCR CH = = = 2l D&C = =
Aigbe 2014 Morocco PCR,ZD, VL, OT CH 75 (62),40 75 (58),38 = 2.75 D&C  Mixed Miosis
Dwivedi 2014 Aruba PCR,ZD,VL,OT CH 34 (34),27 334 (34),18 1 52 STOP PMMA —
CC = case control; CH = cohort or hybrid; CS = cross-sectional; D&C = divide and conquer; Hook = use of retractor and segments; M = male patients;
Miosis = only on miosis; Mixed = mixed techniques; NL = nuclear luxation; Number = number of surgeons; OT = other; P = patients; PCR = posterior
capsule rupture; PMMA = poly(methyl methacrylate); PXF = pseudoexfoliation; Size = incision size; STOP = stop and chop; VL = vitreous loss;
ZD = zonular dialysis
*First author

When the analysis was limited to study year divided
into quartiles (T able 1), all the quartiles except the sec-
ond one (which showed a nonsignificant effect)
confirmed the tendency toward an increased likeli-
hood of complications, with the following ORs and
95% Cls: 3.44 (1.97 to 6.01) for the first quartile, 1.92
(0.70 to 5.29) for the second quartile, 1.65 (1.05 to
2.60) for the third quartile, and 2.45 (1.22 to 2.60) for
the fourth quartile. The results were similar for the
analysis by language (English versus other); it is note-
worthy that studies published in languages other
than English (Table 1) had a low quality value (%,
0.0%). When the results were stratified by study
design, the case-control and cross-sectional studies
showed a slightly lower OR than the cohort and
hybrid studies (2.01; 95% CI, 4.23-0.95 versus 2.17;
95% CI, 1.46-3.23, respectively). This observation
can be explained by the small sample size and greater
risk for bias in the case-control studies.

When the results were analyzed by quality (Table 4),
lower-quality studies showed an OR of 2.49 (95% CI,
0.99-6.23) while higher-quality studies showed an
OR of 4.48 (95% CI, 1.31-15.34). In other words, the
odds of posterior capsule rupture or zonular dialysis

with or without vitreous loss was almost twice as
high when higher-quality studies were analyzed.
However, the small number of eyes analyzed in these
studies limits the conclusions that can be drawn.

Although funnel plots are not ideal for assessing
publication bias in analyses comprising few studies
such as ours, the plot (Iigure %, A) showed little asym-
metry (P = .002, Egger test).

Posterior Capsule Rupture With or Without Vitreous
Loss

Comparing patients with and without pseudoexfoli-
ation, the OR for posterior capsule rupture with or
without vitreous loss under the random-effects model
was 2.33 (95% CI, 1.26-4.34) (Table 3). This increase in
OR and CI was also observed when the studies were
stratified by study year, quality, country of origin,
and language and was independent of other variables.

The funnel plot (Figure 3, B) suggests slight asym-
metry, which seems to be attributable to 1 cross-
sectional study, = probably due to the greater risk for
bias associated with these studies. In this case, howev-
er, it was decided to retain the study as its influence on
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Table 2. Odds ratios for various complications.
OR (95% CI)
Study Posterior Capsule Rupture Zonular Dialysis Vitreous Loss Nuclear Luxation
Dosso 1 (012, 7.89) 1 (0.02, 52.85) 315 (0.12,82,16)
Scorolli 6.23 (3.30, 11.80) 3.46 (1.81, 6.62) 7.29 (3.11,17.10) =
Drolsum 251 (1.02, 6.19) 477 (144, 15.81) 203 (0.72,5.70) 5.61 (0.35, 90.20)
Menkhaus' 1.10 (0.15, (8.27) 323 (040, 25.92) 2.52 (0.58,11.04) 32.56 (2.00, 530.87)
Shastri
Shingleton 4.33 (0.18, 106.54) 3123 (1.82,534,98) 22.07 (1.26, 387.99) =
Nagashima 053 (0.07,3.94) 494 (0.24, 103.98) 0.63 (0.09, 4.68) =
Stefan 1.74 (0.47, 6.54) 346 (035, 34.30) 231 (0.41,13.16) —
Hyams 1 (0.35,283) 2.70 (0.89, 8.27) 0.73  (0.17,3.12)
Akinci 111 (0.51, 242) 134 (0.38, 4.74) 113  (0.50, 2.56)
Mahmood — — — 433 (1.90, 9.85)
Streho 032 (0.01, 8.23) 308 (012, 78.14) 032 (0.01, 8.23)
Narendran 292 (202, 4.22) — — —
Artzén = = = =
Zare = = 139 (0.66, 2.94) =
Sarda 3.06 (0.12, 76.82) 3.06 (012, 76.82) 3.06 (0.12,76.82) =
Romero-Aroca 35.52 (17.90, 70.49) 106.31 (52.25, 216.27) = 49.17 (6.24, 387.38)
Sufi 0.87 (0.31, 2.45) 1554 (0.88, 273.99) 2.01 (0.12,76.82)
Thanigasalam 3.08 (0.69, 13.80) — — —
Aigbe 5.14 (0.24, 108.81) 3.04 (012, 75.83)
Dwivedi 3.09 (0.12, 78.55) 3.09 (012, 78.55) =
F
OR (95% ClI) 3.24 (2.58, 4.08) 8.27 (5.78, 11.87) 219 (1.45,3.30) 6.70 (3.29, 13.66)
Pval QI .0000, 75.75 .0000, 73.13 .4004, 4.59 9202, .0000
R
OR (95% ClI) 233 (1.26,4.34) 5.55 (2.07, 14.90) 216 (1.39,3.37) =
Pval QI .8721, .0000 .9965, .0000 .5523, .0000
ClI = confidence interval; F = fixed-effects model; OR = odds ratio; P val Q = P value for Q test; R = random-effects model
*First author
:Cumputed with a constant continuity correction (k = 0.5) for studies with zero events
‘Excluded (zero events in both arms)

the overall OR was lower than in the previous case.
The Egger test result was P = .03.

DISCUSSION

This review examined the risk for complications during
phacoemulsification surgery in patients with and
without PXF syndrome. Intraoperative complications
were varied and included posterior capsule rupture,
zonular dialysis, and nuclear and lens luxation. Peaks
inintraocular pressurecanalso develop in the immediate
postoperative period. Based on the findings of previous
studies, the incidence of intraoperative complications ap-
pears to be greater in eyes with PXF syndrome due to the
deposition of PXF material on the zonular fibers, result-
ing in greater capsule instability. Delayed complications,
such as lens subluxation or luxation, can also occur.®
The increased odds of posterior capsule rupture with
or without vitreous loss (OR, 2.33; 95% CI, 1.26-4.34) are
consistent with reports by large multicenter studies.

Narendran et al.,”" for instance, reported an OR of
292 (95% Cl, 2.02-4.22) in a study of 55567 operations,
while Thanigasalam et al. " reported an OR of 3.08 (95%
CI, 0.69-13.80) in a series of 2544 cases. We also observed
increased odds of nuclear luxation (OR, 6.07; 95% CI,
3.29-13.66), and the OR was higher than that of 4.33
(95% CI, 1.90-9.85) reported by Mahmood et al.” in
the largest study performed to date of nuclear fragmen-
tation during phacoemulsification surgery (1132 cases).
The higher odds detected in our series can be explained
by the weight contributed by 1 of the studies, a cross-
sectional study by Romero-Aroca et al.,” which re-
ported an OR of 35.52 (95% CI, 17.90-70.49). Similarly
high rates were reported for other complications. The
OR for zonal dialysis, for instance, was 106.31 (95%
CI, 52.25-216.27) compared with 5.55 (95% CI, 2.07-
14.09) in our study. After detecting these discrepancies,
we decided to exclude this cross-sectional study from
our analysis of posterior capsule rupture or zonular
dialysis (OR, 2.14; 95% CI, 1.54-2.96). We believe that
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Table 3. Odds ratio for main analysis: Posterior capsule rupture or zonular dialysis with or without vitreous loss.
Relative loV Weights loV Random Effect-Model Estimation If Study Deleted

Study OR (95% CI) Fixed Effect (%) Random Effect (%) ORw (95% CI) ORw Change (%) ? P Value
Dosso 1 (0.13,7.89) 0.8 22 2.16 (1.56, 3.00) 1.7 0.0 6192
Scorolli 514 (3.22,8.20) 15.4 11.4 1.89 (1.46, 2.46) -11.3 0.0 5789
Drolsum'~ 321 (1.56, 6.62) 6.4 8.6 2.04 (1.45, 2.89) -3.8 0.0 6481
Menkhaus' 1.66 (0.39, 7.16) 1.6 38 2.15 (1.54, 3.00) 1.0 0.0 6064
Shingleton 34.32 (2.01, 584.69) 04 1.2 207 (1.51, 2.82) -3.0 0.0 7592
Nagashima 0.51 (0.07, 3.77) 0.8 2LE 2.20 (1.59, 3.03) 3.4 0.0 6760
Stefan 219 (0.69, 7.00) 25 5.2 212 (1.51, 2.98) -0.2 0.0 6090
Hyams 148 (0.69, 3.17) 5.8 8.2 2.20 (1.56, 3.09) 33 0.0 6305
Akinci 1.17 (0.60, 2.27) 7.7 9.2 2.26 (1.63, 3.15) 6.4 0.0 639
Streho 1 (0.06, 16.61) 0.4 1.2 215 (1.55, 2.98) 1.0 0.0 6091
Narendran™ 292 (202 4.22) 249 12.5 2.03 (1.41, 2.92) —4.2 0.0 6872
Artzén 1.37 (0.91, 2.06) 20.2 12.0 2.27 (1.64, 3.15) 6.8 0.0 5834
Zare 1.39 (0.66, 2.94) 6.1 8.4 2.21 (1.57, 3.10) 4.0 0.0 6333
Sarda 5.20 (0.24, 110.95) 0.4 1.1 211 (1.52, 2.92) -1.0 0.0 6128
Sufi 1.81 (0.74, 441) 42 7.1 215 (1.53, 3.03) il 0.0 6188
Thanigasalam 3.08 (0.69,13.80) 1.5 3.6 2.10 (1.50, 2.93) -14 0.0 6126
Aigbe 7.29 (0.37, 143.61) 0.4 11 2110 (1.51, 2.91) 14 00 6284
Dwivedi 5.31 (0.25, 114.79) 04 1.1 211 (1.52, 2.92) -1.0 0.0 6134
Cl = confidence interval; [oV = inverse of variance; OR = odds ratio; ORw = weighted odds ratio
*First author

Computed with a constant continuity correction (k = 0.5) for studies with zero events.

the highly discrepant results corresponding to the study
by Romero-Aroca et al. " can be explained by its cross-
sectional design. Nonetheless, we believe that the prev-
alence rates reported for posterior capsule rupture and
zonular dialysis in patients with PXF syndrome
(37.76% and 62.23%, respectively, versus 1.52% and

to a single factor. Unfortunately, we were unable to
investigate this further due to insufficient information
in the study.

After the outlier study by Romero-Aroca etal.  was
removed, no significant differences were observed be-
tween patients with PXF and controls in the likelihood

1.67%, respectively, in controls) are too high to be due of posterior capsule rupture or zonular dialysis in the

Study Year  Total ES (95% C1) Weight
DOSSO 1996 40 2.00
SCOROLLI 97 11.40
DROLSUM 854
::::“LI\D :j Figure 2. Forest plot showing an inverse
SHINGLETON e variance-weighted random effects meta-
—— o analysis of the effect of PXF on ORs of
STEFAN = posterior capsule rupture with or without
— s associated vitreous loss. The results in the
ANl o available studies are shown as squares
STREHO . centered on the point estimate of the result
NARENDRAN 1256 of each study. The horizontal line shows
ARTZEN 2000 474 12.10 the 95% CI. The diamond at the bottom
ZARE 767 832 of the plot represents the overall estimate
SARDA 2000 106 103 of the metaanalysis and the CI (CI = con-
SUr 2002 400 fidence interval; ES = odds ratio).
THANIGASALAM 2014 2544 \
AIGRE 2004 152 143.61)
DWIVEDL 2014 70 — 5314025, 11479 102
Overall (l-squared - 49.3%, p - 0.008) o3 213154295 10000
NOTE: Weighs are from andom effcsanaysis :

o017 | 585
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Table 4. Posterior capsule rupture or zonular dialysis with or without vitreous loss: Sensitivity analyses.
Parameter Number of Studies  Eyes With/Without PXF  OR (95% CI) % weight 1% (%) Subgroup (P Value)
Year of publication
1st quartile (96-01) 4 416/2966 344 (197, 6.01) 25.87 3447 .206
2nd quartile (02-04) 4 557/3523 192 (070, 5.29) 16.65 50.2 Al
3rd quartile (07-09) 5 1051/2664 165 (105, 2.60) 43.35 622 .032
4th quartile (10-14) 5 364/364 245 (122, 2.60) 13.65 0.0 822
Language
English 13 2130/8117 212 (145,3.09) 87.63 64.69 .001
Other 5 258/1400 219 (098, 4.88) 12.09 0.0 850
Type of study
Cohort or hybrid 16 2261/9170 217 (146, 3.23) 75.50 453 026
Case-control or 2 127/347 201 (095, 4.23) 24.66 86.3 .007
cross-sectional
Quality
1st quartile 2 55/61 249 (099, 6.23) 8.62 493 .008
2nd quartile 3 161,/1890 142 (0.74,2.70) 13.21 0.0 948
3rd quartile 8 1690/6954 207 (1.34,3.21) 71.21 747 .000
4th quartile 5 482/612 448 (1.31,15.34) 642 Gl .389
CI = confidence interval; OR = odds ratio; PXF = pseudoexfoliation

analyses stratified by study design, language, and
country of origin. In the quality-stratified analysis, the
odds of intraoperative posterior capsule rupture or zon-
ular dialysis were greater according to higher-quality
studies (quality score of >15) (OR, 4.48; 95% CI, 1.31-
15.34). Furthermore, we observed a trend toward an
increase in odds with increasing quality, with the
exception of studies in the bottom quartile, where the
small number of samples made comparison difficult.

Toidentify potential sources of bias, wealso compared
numerous population-based factors, including age, sex,
and ethnic origin, across studies. Similar results were
found for age and sex. In the comparison by age, a
mean age of 744 years (range 66 to 80 years) was
observed for patients with PXF and 69.9 years (range
56.6% to 77.0%) for those without. The dispersion was
greater for sex, with proportions of 48.2% and 48.8%
(range 33.5% to 33.5%) observed for men in the PXF
group and the control group, respectively. No clear
explanation for this overdispersion could be identified.
There was also insufficient information on ethnic origin
to perform an adequate comparison.

The mild effect detected for time (expressed in years)
was surprising, as we had postulated that time would
confer a considerable protective effect against intraoper-
ative complications due to advances in surgical tech-
nique. The slope of the meta-regression line for study
year, however, showed that this was not the case, as
the likelihood of posterior capsule rupture or zonular
dialysis decreased by just 0.0757 a year. This effect
was maintained even after adjusting for quality of pub-
lication and year of publication. This mild protective

effect could be related to the fact that surgeons are
now more likely to perform phacoemulsification in
cases of great complexity, precisely because of improve-
ments in equipment and technique. We also did not
observe any major protective effects for a reduction in
incision size, although it should be noted that none of
the studies used microcoaxial phacoemulsification and
some analyzed various incision sizes in the same se-
ries. Type of anesthesia and phacofragmentation also
exerted a minimally significant protective effect,
although there were insufficient data with which to
confirm this.

The first limitation of this systematic review with
metaanalysis was the small number of studies included
and the dependence on the quality of these studies.
Although the overall quality was very good (mean score
of 17.8), our results may have been influenced by the
absence of clinical trials and an over-representation of
cohort and case-control studies, which carry a higher
risk for bias. An obvious strength is that by including
21 studies, we significantly increased the statistical pow-
er to detect an effect, although it should be noted that in
some studies, the right and left eyes of patients with PXF
were considered separate cases. Nonetheless, it could be
argued that the risk for intraoperative complications
would not be affected by whether the operation was per-
formed in 1 eye or the other. Our findings are also
limited by small sample sizes as fewer than 150 eyes
were analyzed in over half the studies included.

Another more obvious limitation is related to the
definitions used to identify intraoperative complica-
tions and to the acceptance of posterior capsule
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rupture and posterior capsule rupture or zonular dial-
ysis as a proxy for these complications. To overcome
these shortcomings, the classic definition of posterior
capsule rupture (ie, breach in the continuity of the pos-
terior capsule) was used.

One of the main limitations of this review is the enor-
mous variability in phacoemulsification techniques
used, with variations observed for probes (differences

in pumps, tips, incision sizes), nuclear fragmentation
techniques, types of anesthesia, and use of hooks and
retractors. In addition, in many cases, this information
was not supplied by the authors. Such heterogeneity
makes it difficult to effectively compare and aggregate
the outcomes of multiple studies. To control for these
factors, subgroup analyses (eg, type of technique, type
of probe, incision size) were performed and obtained
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similar results to those in the full analyses. Finally, the
larger series in our analysis were from multiple centers,
meaning a diversity of surgeons and techniques, or
from single centers with very long-term series, meaning
variations in techniques/procedures/ instruments over
time. These limitations may have diluted a possible pro-
tective effect; however, we obtained similar results
when the studies were stratified by year of publication.

In conclusion, this systematic review and metaanal-

ysis has shown that the odds of intraoperative phaco-
emulsification complications—in the form of posterior
capsule rupture, vitreous loss, zonular dialysis, and
nuclear luxation and in the form of posterior capsule
rupture or zonular dialysis—are significantly greater
in patients with PXF syndrome. These findings sup-
port our hypothesis that despite advances in equip-
ment and techniques, PXF carries a risk for surgical
complications and requires the expertise of a skilled,
experienced surgeon.
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Capitulo 3: Prevalencia de complicaciones en Galicia. El estudio

COEX.

“El trabajo sin prisa es el mayor descanso para el organismo.”
Gregorio Maranon (1887 - 1960) Médico espaiiol.
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3.1. Introduccion y caracteristicas del proyecto.

El sindrome pseudoexfoliativo suele diagnosticarse generalmente a partir de los 50 afnos en
pacientes que ya presentan cataratas seniles al momento diagndstico y, segun algunas
series, su presencia incrementa las complicaciones quirurgicas de la Facoemulsificacion de la
catarata.

Hasta el momento las series publicadas sobre las complicaciones quirldrgicas de la
Facoemulsificacion de la catarata son limitadas respecto a las poblaciones, en cuanto a
resultados que incluso son contradictorios y en cuanto al tiempo de evolucion, al recoger
Unicamente las complicaciones precoces (rupturas capsulares, infecciones, etc.) y no las
tardias (sorpresas refractivas, luxaciones de la lente).

Por otra parte, las complicaciones quirdrgicas suponen un alto coste econdmico y un
impacto negativo sobre la calidad de vida de los pacientes por ello, seria muy util disponer
de informacién que avale la seguridad de la técnica de facoemulsificacion en los pacientes
con este sindrome, y que permita resolver problemas tardios como la sorpresa refractiva.

Asi, la finalidad del proyecto fue realizar un estudio de cohortes para valorar la evolucién de
los pacientes con pseudoexfoliacidon con respecto a los que no la tenian, en condiciones de
trabajo “reales” sin acudir a medidas adicionales, durante un periodo de seguimiento
maximo de 12 meses para valorar la equivalencia de las complicaciones en ambos grupos lo
que permitié abalar la utilizaciéon de la facoemulsificacidn como la técnica de referencia
dentro de estos sujetos. Para ello se utilizd una cohorte de cataratas tomada de una
poblacién de alta incidencia de pseudoexfoliacion como es Galicia™.

La elevada prevalencia dentro del drea sanitaria permite realizar este tipo de estudios ya
gue es mas rentable que la utilizacidon de los estudios de casos y controles con la menor
incidencia de sesgos dentro de este tipo de estudios.

Hipoétesis

La Facoemulsificacion en pacientes con sindrome pseudoexfoliativo no incrementa el riesgo
de complicaciones con respecto a la poblacion general de cataratas.
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Capitulo 4: Objetivos.

“El experimentador que no sabe lo que estd buscando no comprenderd lo que encuentra”
Claude Bernard (1813-1878) Fisiélogo francés.
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Objetivo general

Determinar y caracterizar el riesgo de complicaciones precoces (ruptura capsular, miosis,

dehiscencia zonular, pico tensivo, desprendimiento de retina y hemorragia coroidea) y las

tardias (endoftalmia, sorpresa refractiva, luxaciéon tardia de la lente y la variacién de la

presion intraocular post cirugia) en sujetos sometidos a cirugia de facoemulsificacion de

catarata senil en comparacion con sujetos sin pseudoexfoliacion.

Objetivos especificos

1.

Cuantificar las complicaciones intraoperatorias mads graves, la ruptura capsular
desprendimiento de retina, hemorragia coroidea, y la dehiscencia zonular en los
pacientes con pseudoexfoliacidn con respecto a los sujetos sin ella.

Analizar la frecuencia y caracteristicas de las complicaciones correspondientes al pico
tensivo y a la miosis.

Evaluar el error refractivo (sorpresa refractiva) medido en pacientes pseudoexfoliativos
con respecto a pacientes sin el sindrome.

Obtener la tasa de luxaciéon tardia de la lente intraocular en los pacientes con
pseudoexfoliacidn respecto los sujetos sin pseudoexfoliacion.

Valorar la variaciéon de la Presidn intraocular pre y post cirugia.

Reducir la frecuencia de complicaciones en la cirugia pseudoexfoliativa en pacientes de
la poblacién general.
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Capitulo 5: Material y Métodos.

“La ciencia se compone de errores, que a su vez, son los pasos hacia la verdad”
Julio Verne (1828-1905) Escritor francés.
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5.1. Diseno del estudio

Estudio observacional retrospectivo de cohortes. Los pacientes con y sin exposicién han sido
incluidos simultdneamente. El periodo maximo de seguimiento individual ha sido de 12
meses.

5.2 Poblacion del estudio

La poblacién de referencia la constituyd todos los pacientes con diagndstico de catarata
realizado en el hospital del drea de CEE durante el periodo 2009 al 2010.

5.3 Criterios de inclusion y exclusion

Se recogieron retrospectivamente y de forma consecutiva de la base de datos de cirugia de
catarata del hospital todos los sujetos de la poblacidon de referencia de cirugia de cataratas
incluidos en la base de datos hospitalaria desde el 1 de enero de 2009 que cumplan los
criterios de elegibilidad:

Como criterios de inclusidn, se preseleccionaron:
1. Pacientes mayores de edad y no incapacitados legalmente con indicacién de cirugia
de catarata senil (protocolo hospitalario que la define como opacidad cristaliniana de

102 con AV igual a inferior a 0,3 escala EDTRS)

grado 2 o superior en la escala LEOCS Il
y pacientes con diagndstico de pseudoexfoliacion (expuestos) y sin ella (no
expuestos).
Como criterios de exclusidn, se consideraron las siguientes situaciones:
1. Pacientes de alto riesgo quirdrgico por comorbilidad asociada (segun el protocolo del
servicio de anestesia del hospital):
a. American Society of Anesthesiologists classification grade IV (ASA V) con
oxigenoterapia domiciliaria,
b. 1AM en los 6 meses anteriores,
c. ACV en los 6 meses anteriores,
2. Patologia que impide la posicion en decubito supino.
3. Cataratas mixtas (no totalmente seniles):
a. Antecedentes de traumatismo ocular con o sin luxacién zonular,
b. Cataratas congénitas, farmacoldgicas y secundarias a uveitis,
c. Cataratas secundarias a procesos quirdrgicos oculares previos:
i. Glaucoma: trabeculectomia y trabeculoplastias,
ii. Desprendimiento de retina: cirugia de desprendimiento de retina
clasica y vitrectomia, y procedimientos de fotocoagulacién retiniana,
4. Cataratas seniles con complicaciones debidas a procesos intercurrentes oculares:
a. Sindrome isquémico de polo Anterior,

54



Estudio COEX

b. Glaucoma no controlado farmacolégicamente (entendiendo aquel que
presenta criterios de progresién campimétrica y/ o insuficiente control
tensional de acuerdo a los criterios de la Sociedad Europea de Glaucoma),

5. Cirugia refractiva ocular previa (incluyendo procedimientos laser, anillos corneales y
cirugia incisional).

6. Pacientes con alergia a alguno de los materiales utilizados en la cirugia de
facoemulsificacién (acido hialurdnico, Solucién Yodada, o contraste para capsula), no
se excluye los alérgicos a la penicilina para los que existe un protocolo especifico).

7. Pacientes con sindrome de exfoliacion verdadera, una enfermedad profesional
propia de sopladores de vidrio y otros oficios que involucren exposicidon a fuentes
intensas de radiacidn infrarroja.

5.4 Ambito de realizacién

Ambito temporal

El periodo del estudio incluyé un total de 60 meses desde 2009 al 2015. Los datos de
seleccidn de los pacientes correspondieron al periodo 2009 al 2010.

Ambito espacial

El estudio se realizd en el hospital Virxen da Xunqueira situado en el ayuntamiento de CEE.
Se trata de un hospital comarcal de segundo nivel con un area de 50.000 habitantes que
atiende mayoritariamente a poblacion de 8 ayuntamientos de la zona noroeste de la
provincia de la Coruiia (Fisterra, Cee, Corcubidn, Dumbria, Camarifias, Vimianzo, Zas,
Muxia).

5.5 Tamano muestral estimado

Para el calculo muestral se usé la férmula de aproximacién arcoseno'®:
n
2
(r+ 1) (Zay2 + Zp)

- 47“(arcsin\/R_1 — arcsin\/R_O)2

llustracion 3: Aproximacidn arcoseno.

Se han hecho las siguientes asunciones, o= 0,05, f=0,20, R0=6,48.

El riesgo de complicaciones de cataratas en no expuestos (RO) se ha extraido de la serie de
Robbie $J2006'* cuya definicion de complicaciones y el perfil de edad de los pacientes se
aproxima a la de este estudio. Se ha definido un riesgo relativo de 2 como clinicamente
significativo como limite para aceptar la equivalencia de ambos grupos (para justificar la
derivacion del paciente a un centro de referencia o aplicar medidas especiales).
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Los resultados para la aproximacion arcoseno para el test unilateral (la pseudoexfoliacién
puede ser o no un factor de riesgo, pero no un factor protector) son n0=256, n1=256; Total
= 512. Si se asume un 10% de pérdidas en el seguimiento, han sido necesarios 564
pacientes: 282 pseudoexfoliativos y 282 sin la enfermedad a reclutar a lo largo de la fase de
reclutamiento.

5.6 Forma de reclutamiento

Dado el escaso niumero de cataratas operadas cada afio (500 segun el registro hospitalario)
y que la variable de exposicién, la pseudoexfoliacion se halla presente ya al momento
diagnodstico. Por ello, se procedio a incluir a todos los sujetos elegibles del registro
hospitalario de forma consecutiva, sin realizar muestreo. El criterio de definicién de la
exposiciénfue: “la presencia de material fibrilar en la capsula anterior, margen pupilar y
también en iris, zonular, malla trabecular, cuerpo ciliar, endotelio y venas de la drbita”
realizado con ldmpara de hendidura por un observador experto (tres cirujanos entre los que
se encuentra el autor en nuestro estudio).

El estudio es de base hospitalaria, aunque restringido a un drea geografica donde los sujetos
reciben asistencia, por cuanto su representatividad poblacional tiene sus limites. No
obstante, ello no invalida el objetivo del estudio que es valorar el riesgo de complicaciones y
no la prevalencia.

5.7. Variables principales, recogida y fuentes del estudio.

Las variables recogidas incluyeron datos demogréaficos de los pacientes (fecha de
nacimiento, sexo, nimero de paciente, datos de alergias medicamentosas y enfermedades
concurrentes que estudios previos han probado o intentado determinar su asociacion
[glaucoma, ceguera, DM, HTA, Sordera, ACV previos]); las variables implicadas en el efecto
(complicaciones) y sus posibles variables explicativas (PIO, contaje endotelial, didmetro
pupilar, estado de la zénula, refraccion, agudeza visual en escala EDTRS, tipo (escala LEOCS
Ill) de la catarata, desprendimiento de retina, de coroides y endoftalmia). Se incluyeron
variables para determinar la posicion y el tipo de Lente intraocular (Potencia, Tipo de Lente,
longitud de camara anterior, cristalina, axial y vitrea), y otras variables para estudio como
posibles factores de confusién conocidas por otras series'® (edad, sexo, DM, consumo de a-
agonistas, experiencia cirujano) como otras que se sometieron a estudio en este apartado
(tiempo de cirugia, tiempo medio de facoemulsificacién, potencia maxima de ultrasonido).
La lista completa se cita en el anexo lll.

Variable de Exposicion (pseudoexfoliacion)

Para la determinacion de la exposicidn se usd una observacién con ldmpara de hendidura
Topcon® SL-D701 con aumento 10x y filtro neutro, de las estructuras del ojo en las que suele
verse el depdsito fibrilar, por uno de los tres investigadores principales.
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Variables de Efecto (dependientes)

Para la valoracidon del efecto principal, la complicacidn, se ha considerado como complicada

toda aquella cirugia que presente cualesquier de las siguientes:

1) Complicaciones precoces (entendiendo estas como aquellas que se manifiestan en las

primeras 24 horas tras la cirugia) han sido valoradas por el investigador / cirujano

usando la lampara de hendidura Topcon® SL-D701 o con el microscopio quirurgico.

1.

Ruptura capsular, entendiendo esta como la soluciéon de continuidad del saco
capsular anterior o posterior con o sin vitreorragia asociada. Se ha recogido
como una variable binaria.

Miosis, cierre intraoperatorio de la pupila pese al protocolo midridtico
correctamente aplicado a un didmetro inferior a 6 mm. Se ha recogido en mm y
luego para el analisis se ha recodificado a binaria.

Dehiscencia zonular, luxacidn total o parcial de los ligamentos suspensorios del
saco cristaliniano con o sin luxacién del nucleo o vitreorragia asociada. Se ha
obtenido como binaria.

Pico tensivo, determinacion de la Presiéon intraocular medida con tonometria de
GOLDMAN (tondmetro Haag- Streit® AT-900 sometido a calibrado cada 4
semanas por el servicio técnico del hospital) a las 24 horas de la cirugia con un
valor superior a 21 mmHg. La informacidn se recoge como variable continua y se
ha registrado en cada visita pre y post cirugia.

Desprendimiento de retina y hemorragia coroidea se definen como la
demostracion ecografica (criterios de Green) o oftalmoscopica del levantamiento
del plano de la retina o la coroides. Son variables ambas binarias.

2) Complicaciones tardias (todas las que se manifiesten tras las primeras 24 horas).

1.

Sorpresa refractiva (entendiendo esta como la presencia de un error refractivo
superior a +1 dioptria de equivalente esferocilindrico (Ver llustracién 4]):

Pcl
ESFCYL =P +( y)
esf 2

llustracion 4: Aproximacion esferocilindrica.

Con respecto al valor de referencia determinado por la prediccion de la férmula
de calculo de lente intraocular SRKt al mes de realizarse la cirugia). Para su
determinacion se ha usado un autorrefractdmetro automatico NIDEK® AR-310 y
se registra como variable continua los datos de refraccidén (esfera, cilindro y eje)
en cada visita pre y post cirugia y con ellos se ha realizado el calculo.
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2. Luxacidon definida como el desplazamiento de la lente superior a 0.5 mm tras las
24 horas iniciales. Se determina con la lampara de hendidura Topcon® SL-D701
con un aumento de 6x y con filtro neutro, se registra como variable continua,
indicando los mm de desplazamiento del centro del haptico con respecto al eje
Optico.

3. La Presion intraocular (ya comentada anteriormente).

4. Endoftalmia definida por la presencia de infeccion demostrada por cultivo en
caldo tioglicolato, o por sospecha clinica (criterios SERV guia endoftalmia).

Todas las cirugias fueron realizadas por 3 Unicos cirujanos con el mismo facoemulsificador
WHITESTAR Signature® con el mismo material fungible, este permite realizar cirugia con
facoemulsificacién. Los 3 tienen una experiencia similar y se ha hecho un estudio piloto de
concordancia previo, para valorar la comparabilidad.

5.8 Obtencion de la informacion

Procedimiento de trabajo: Seguimiento de los pacientes

El protocolo de cirugia de cataratas en vigor en el hospital en los ultimos 7 afos incluye
seguimientos a plazos fijos, incluyendo una visita pre quirurgica, la cirugia, y revisiones con
una periodicidad de 1 dia, 7 dias, 30 dias, 6 meses, 12 meses post cirugia. Las
complicaciones precoces son notificadas en la propia cirugia o en la primera cita (el pico
tensivo post cirugia y el desprendimiento de retina pueden tardar 24 horas en
manifestarse). Mientras que las complicaciones tardias se registran en las revisiones de los 7
dias y siguientes (30 dias, 6 y 12 meses). El presente estudio recoge los datos procedentes
de estas revisiones en el mismo orden y con la misma periodicidad (llustracién 5).

« Consentimiento, « Determinacién « Complicaciones « Complicaciones « Complicaciones « Complicaciones « Complicaciones

« Inclusién de precoces (Pico  tardias (Presion tardias (Presion tardias (Presiéon tardias

« Variables complicaciones  tensional, DR, intraocular, intraocular, intraocular en el ~ (Luxacion LIO,
demograficas  Precoces (ruptura DC... contaje sorpresa tiempo, luxacion ...)

« Variables calculo capsular, DR...) endotelial...) refractiva...) LIO...)

lente

llustracion 5: Seguimiento de los pacientes desde la firma del consentimiento.

Con los datos procedentes de la historia clinica se ha recogido un impreso con campos
limitados destinado a ser introducido en una base de datos con formularios dotados de
entrada protegida (restricciones de rango, ldgicas y de tipo de variable) disefiado a tal efecto
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en MS Access 97. Para minimizar el riesgo de error al introducir los datos en el formulario se
han usado dos introducciones realizadas por el mismo investigador de forma independiente
en dos bases de datos con los mismos campos y luego se han comparado los resultados para
detectar incongruencias. La base de datos relacional cuenta con un responsable del fichero
correspondiente al doctorando, y en cuanto a su estructura, funcién y acceso ha sido de
acuerdo a la Ley Orgéanica 15/ 1999 de Proteccidon de Datos de Cardcter Personal. Para
garantizar la calidad de la informacién recogida, la base de datos ha sido sometida a un
proceso de depuracién por parte de personal independiente, realizando comprobaciones de
rango y légicas de todas las variables. Se ha sometido a un analisis de tipo exploratorio para
determinar los valores perdidos y distribucion de las variables integrantes del estudio. No se
ha realizado la utilizacién de imputaciones de esos valores, aun a riesgo de perder potencia.

5.9. Andlisis estadistico

El analisis estadistico ha comenzado con un estudio descriptivo de las variables
demograficas implicadas de cara a garantizar la comparabilidad de los expuestos con los no
expuestos utilizando segln sea el tipo de la variable la T — Student, y? y el coeficiente de
Pearson, no ha sido necesario la utilizacién de las pruebas no paramétricas al verificarse en
todas las variables el supuesto de normalidad.

El analisis del objetivo principal se ha realizado a partir del analisis del riesgo relativo crudo
(se ha entendido como un evento complicacién cualquiera de los eventos definidos como
complicaciones precoces y tardias), y posteriormente se han ajustado por las variables
modificadoras o confundidoras por medio de una regresién logistica. Estos analisis se
verifican sobre unos 600 sujetos de los que cabe esperar un 5-10% de eventos (por series
previas) en cada grupo lo que representa un porcentaje bajo del orden de 30-60 eventos lo
gue implica que se dispone poco margen para el ajuste (entre 3 y 6 variables) por cuanto se
han seleccionado sélo las que tengan un efecto importante que se ha determinado
previamente (ver lista de variables propuestas en anexo lll).

Para el objetivo primero, se ha procedido a determinar la frecuencia las complicaciones
graves. Estas se manifiestan en las primeras 24 horas e interesa comparar la proporcion de
eventos con respecto al grupo de no expuestos, en segundo lugar se ha hecho una regresion
logistica para valorar los posibles factores modificadores y confusores del efecto a partir de
los datos de series anteriores y nuestras variables propuestas.

Para el objetivo segundo el evento se ha procedido a la comparacién de proporciones,
seguida de una regresidn logistica de cara a determinar los factores que tienen influencia en
estas variables, y poder ajustar por las variables modificadoras conocidas. A mayores, y para
la determinacién de la presidn intraocular, interesa desarrollar un modelo predictivo de la
presién intraocular en el post operatorio, por cuanto se ha recogido los valores de la presion
intraocular en forma continua de cara a utilizar una regresiéon multiple en la que se
contempla como posibles factores explicativos adicionales a la exposicidn, el tiempo de
facoemulsificacion, el tipo de catarata y la presion intraocular previa (Incluyendo otras
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posibles variables explicativas como la edad, el género y la presencia de glaucoma previo
gue se han testado en el modelo).

Para el objetivo tercero, el cdlculo del error refractivo medio se ha procedido a usar los
valores correspondientes de las biometrias (longitud axial, cdmara anterior, queratometrias,
contante A y constante de lente) para el calculo a través de la formula SRKt de la Lente
intraocular mas adecuada para alcanzar el objetivo de la emetropia (Esferocilindrico igual a
0). Se ha calculado la diferencia del valor obtenido en la refraccion final a los 30 dias con
respecto la esperada para la LIO implanta de acuerdo a la formula SRKt. A partir de estos
valores se ha obtenido el error refractivo medio en la cirugia y a posteriori tras asumir que
un evento se define como un error superior o igual a una dioptria, se ha desarrollado un
modelo de regresion logistica con finalidad predictiva con dos variables explicativas (la
presencia de pseudoexfoliacion como en el resto de complicaciones y el cirujano) probando
otras variables adicionales como el tiempo de facoemulsificacidn, y la facodonesis.

Para el objetivo cuarto, la luxacién tardia se ha pretendido calcular la tasa cruda de
luxaciones con respecto a los sujetos sin exposicion, y en un segundo lugar desarrollar un
modelo de COX , asumiendo que el riesgo de luxacién es constante en el tiempo (no hay
bibliografia que lo contradiga) y previa comprobacidn del supuesto de proporcionalidad, en
base a las variables de tipo de catarata, facodonesis, cirujano y ajustando por las otras
variables modificadoras ya descritas y que se demuestre tengan un efecto importante.

Para el objetivo quinto se ha realizado una t student con los datos emparejados entre la
visita precirugia y la visita a los 30 dias, a los 6 meses y a los 12 meses en ambos grupos,
comparando los valores medios de cada visita entre grupos.

5.10 Cuestiones éticas.

El presente protocolo de investigacion ha sido evaluado por el comité ético del Complejo
Hospitalario Universitario de la Corufia. Todos los participantes han sido mayores de edad y
han estan capacitados legalmente, pudiendo ejercer sus derechos de rectificacién y
cancelacion en cualquier momento. Todos los investigadores participantes e implicados en
el estudio garantizan la confidencialidad de los datos de los sujetos y velan porque se
cumpla en todo momento con lo establecido por la Ley organica 15/1999, de 13 de
Diciembre, de proteccidn de datos de caracter personal y Real Decreto 1720/2007, de 21 de
Diciembre. Para ello se ha dado publicidad al estudio indicando su existencia por los medios
habituales del hospital, de cara a que los participantes puedan ejercer sus derechos de
rectificacion y cancelacion y por otra parte, se ha cumplimentado y firmado una hoja de
compromiso por parte del investigador principal.

Al ser un estudio observacional, ninguno de los procedimientos recogidos en este proyecto
implican un aumento del riesgo con respecto a la poblacidn general. Los protocolos de
cirugia han sido definidos por la Sociedad Espafiola de Oftalmologia y aprobados con
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anterioridad por el comité director de nuestro hospital, sin haberse realizado cambios en el
mismo.
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Capitulo 6: Resultados.

“Si buscas resultados distintos, no hagas siempre lo mismo”
Albert Einstein (1879-1955) Cientifico estadounidense de origen alemadn.
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Los resultados del estudio, asi como la discusidn de los mismos, se presentan estructurados
en cuatro articulos cientificos.

El primer articulo - “Prevalence of cataract complications in patients with
pseudoexfoliation syndrome in northwestern Spain” es un original que responde al objetivo
general “Determinar y caracterizar el riesgo de complicaciones precoces (ruptura capsular,
miosis, dehiscencia zonular, pico tensivo, desprendimiento de retina y hemorragia coroidea)
y las tardias (endoftalmia, sorpresa refractiva, luxacion tardia de la lente y la variacion de la
presion intraocular post cirugia) en sujetos sometidos a cirugia de facoemulsificacion de
catarata senil en comparacion con sujetos sin pseudoexfoliacion” asi como tres subobjetivos
importantes “Cuantificar las complicaciones intraoperatorias mds graves, la ruptura
capsular desprendimiento de retina, hemorragia coroidea, y la dehiscencia zonular en los
pacientes con pseudoexfoliacion con respecto a los sujetos sin ella” y por otra parte
“Analizar la frecuencia y caracteristicas de las complicaciones correspondientes al pico
tensivo y a la miosis” asi como “Valorar la variacion de la Presion intraocular pre y post
cirugia”. Este articulo se halla enviado y en fase de revision en la revista “Ophthalmic
Epidemiology”.

El segundo articulo “Determinants of the risk of intraoperative complications in
phacoemulsification among patients with pseudoexfoliation” explora una parte del
objetivo general, centrandose en la caracterizacion del riesgo de complicaciones de cara a
alcanzar el objetivo implicito de la tésis “Reducir la frecuencia de complicaciones en la
cirugia pseudoexfoliativa en pacientes de la poblacion general”’, centrandose aqui en un
modelo predictivo. Este trabajo se ha expedido a la revista “International Ophtalmology” vy
se encuentra en fase de revision.

El tercer articulo -“Hazard risk of lens luxation of pseudoexfoliative patients” explora uno
de los subobjetivos mas dificiles de obtener “Obtener la tasa de luxacion tardia de la lente
intraocular en los pacientes con pseudoexfoliacion respecto los sujetos sin
pseudoexfoliacion”. Este articulo se ha enviado a la revista “Canadian Journal of
Ophthalmology” y en fase de revision.

El cuarto articulo “Effectiveness of intracameral phenylephrine in achieving mydriasis and
reducing complications during phacoemulsification — a systematic review and meta-
analysis” aborda el objetivo implicito de todo la tesis, “Reducir la frecuencia de
complicaciones en la cirugia pseudoexfoliativa en pacientes de la poblacion general” (los
resultados no permitieron obtener conclusiones en el subgrupo de pseudoexfoliacion). Este
articulo se encuentra publicado en “Journal of Ocular Pharmacology and Therapeutics”
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6.1 Articulo: Prevalence of cataract complications in patients with
pseudoexfoliation syndrome in northwestern Spain.
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Abstract

Purpose: To study the association between pseudoexfoliation syndrome (PES) and
complications during cataract surgery in a high-prevalence population.

Methods: Retrospective cohort study of 503 of 551 patients who underwent
phacoemulsification surgery in a health care district in northwest Spain over a 2-year period.
The total number of eyes operated on was 681 and 120 of these had PES. Data on the
surgical procedure and associated complications were obtained from medical records. The
complications assessed were any combination of posterior capsular rupture, vitreous loss,
zonular dialysis, and nuclear or lens luxation.

Results: A significant association was found between PES and zonular dialysis (odds ratio
[OR], 6.89; 95% Cl, 2.27-20.93), intraoperative myosis (OR, 2.15; 95% Cl, 1.10-4.22), and lens
luxation > 1.5 mm (OR, 9.49; 95% Cl, 0.85-105.54). However, on adjusting for the overall risk
of complications in patients with PES with consideration of myopia, use of anticoagulants, a-
agonists, previous mydriasis, and anterior chamber length, the OR decreased to 1.02 (95%
Cl: 0.47-2.21). The effect was therefore not significant.

Conclusion: Pseudoexfoliation is a predictor of complications in cataract surgery, although
the associated risk would appear to be lower than expected.

KEYWORDS:

Exfoliation syndrome, Phacoemulsification, Cataract/complications, Cataract/surgery,
prevalence.
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Introduction

Pseudoexfoliation (PES) syndrome is a
clinical condition characterized by the
deposition of fibrillar material in the
anterior segment of the eye and other
parts of the body(1). It has been linked to
distinct mutations but in particular to
mutations in the LOXL1 gene, which codes
for lysyl oxidase-like 1(2), an essential
enzyme in the synthesis of the elastin
constituents of  connective tissue.
Environmental factors are also believed to
play a part in PES, and although these
factors are not yet well characterized,
prevalence rates have been found to vary
greatly according to geographic latitude
(3). PES, for instance, is very common in
Scandinavia (4), with a prevalence of close
to 22.4%, but rare in China, with a rate of
approximately 0.4% (5).

PES
complications during cataract surgery. It is

is a recognized risk factor for

associated with poorer response to
mydriatic agents, which, combined with
zonular weakness, increases the risk of
intraoperative  zonular dialysis and
luxation of the nucleus and even the lens
(6), which can occur years after surgery
(7). One theory is that the production of
pseudoexfoliative material by the lens
epithelium might disrupt the zonular
fibers that ensure the position of the lens
in the lens capsule. The accumulation of
fibrillar material in the ciliary epithelium
could also disrupt the attachment of
zonular fibers, which, together with the
of fibers by
enzymes, could lead to capsular rupture

(6).

destruction lysosomal
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The overall risk of complications during
phacoemulsification surgery in patients
with PES has decreased in recent years
thanks to
technique and consideration of certain

improvements in surgical

factors during surgery (8,9).

The aims of this study were to determine

the prevalence of PES in a health care

Spain
risk  of

northwestern and
the

complications during phacoemulsification

district in

investigate increased

surgery in patients with this syndrome.

Methods

This was a retrospective observational
study performed in accordance with the
principles of the Declaration of Helsinki. It

was approved by the local ethics
committee (2015/502).

We initially included all cases of
phacoemulsification surgery performed
over a 2-year period by the

ophthalmology department at a regional
hospital with 74 beds that provides care
for a population of approximately 50,000.
The study period was January 13, 2009 to
December 31, 2010. The inclusion criteria
were a) age =18 years; b) diagnosis of
age-related cataract with an indication for
surgery (severity 2 2 in the Lens Opacities
Classification System [LOCS] 1 as per the
hospital protocol); and c) visual acuity of
<0.3 on EDTRS (Early Treatment Diabetic
Retinopathy Study) charts. The exclusion
criteria were a) cataracts with a history of
trauma, congenital cataracts, cataracts
induced by drugs (corticosteroids), uveitis
cataracts, and a history of eye surgery
(including refractive surgery) and b) age-
related cataracts with complications due
to concomitant eye conditions, such as



anterior segment ischemia and glaucoma
not controlled by medication, defined as
glaucoma with visual field worsening,
and/or
tension according to the criteria of the

insufficient control of ocular

European Glaucoma Society.
The protocol for cataract surgery at our

hospital includes clinical examination
before and after mydriasis with
tropicamide. The examination was

performed using a slit lamp equipped with

a suitably calibrated Goldmann
tonometer. The same model of lamp and
the same lighting conditions were used in
all cases. The examination included
measurement of best corrected visual
acuity (BCVA) using a 5-m Snellen chart in
standard conditions. PES was defined as
the presence of characteristic fibrillar
material forming a more or less complete
ring on the surface of the lens (11).
Isolated flakes of exfoliative material were
PES.

Cataracts were classified by type and

not considered to constitute

severity using the photographic LOCS llI

standards. Additional tests included
measurement of intraocular pressure
before dilation using a Goldmann

tonometer, anterior chamber depth, and
pupil diameter using the gauge on the
lamp. Keratometry (Huvitz HRK-7000A)
and contact biometry (Alcon UltraScan)
using the Sanders-Retzlaff-Kraff formula
(12) were also performed.

Finally, all patients underwent funduscopy
with detailed examination of the optic
nerve. When the nerve was not fully
visible, it was examined by mode B
sonography.

Mydriasis was achieved during surgery
using a combination of tropicamide 1%,
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phenylephrine 10%, and cyclopentolate
1%.Topical anaesthesia (lidocaine 3%) was
used in practically all cases. The surgical
procedure
phacoemulsification with a temporal 2.75-

included bimanual
mm limbal incision using the divide and
conquer technique (WhiteStar Signature
phaco machine, Advanced Medical Optics,
Inc.). The primary intention was to insert a
one-piece hydrophobic acrylic foldable
intraocular lens into the capsular bag or a
rigid polymethyl methacrylate (PMMA)
lens in cases of zonular insufficiency. In
zonular

the event of deficiency, an

anterior chamber intraocular lens was
inserted (primary or secondary intention).
Following the operation, the patients
with tobramycin-

(Img/mL + 3mg/ml)

were treated
dexamethasone
drops in a weekly regimen of decreasing
doses (every 3 hours, 4 hours, 6 hours, 8
hours, and 12 hours). The patients were
evaluated on the day after surgery, at 7
and 30 days, and at 6 and 12 months. Slit-
lamp examination with biometry and
intraocular pressure measurements and
fundus examination by indirect
ophthalmoscopy were performed at each
follow-up visit. Refraction and BCVA were
assessed at 30 days.

For the statistical analysis, categorical
values were expressed as frequencies and
continuous variables as means and
standard deviation. Associations between
variables were assessed using parametric
or nonparametric tests (¥*, t-test, paired
t-test, Mann-Whitney U test, and Pearson
test)
distribution, which was assessed with the
Shapiro-Wilk

regression was used to calculate crude

according to the normality of

test.  Finally, logistic



and adjusted odd ratios (ORs) for
complications, with application of the
criteria of Maldonado and Greenland®® to
control for confounders. To adjust for the
presence of several complications in the
same patient in the regression model, we
analysed the presence of at least one of
the following complications: posterior
capsular rupture, vitreous loss, zonular
dialysis, nuclear luxation, and lens
luxation.

Of the variables included in the initial
study—presence of PES; patient age and
sex; presence of narrow chamber; use of
use of

corticosteroids; myopia;

antiplatelets, anticoagulants, or a-

agonists; anterior chamber length;
severity (LOCS 1l

classification); and maximum mydriasis—

cataract type and

only those that resulted in a change of
more than 10% in the magnitude of the
overall OR were selected.

All statistical analyses were performed
using STATA 15 (Stata Corp LP, College
Station, TX, USA).

Results

Of the 551 patients (730 eyes) with
cataracts identified in the retrospective
chart review, 48 (59 eyes) were excluded.
Of the remaining 503 patients (681 eyes)
(Figure 1), 106 (120 eyes) had PES and 487
(561 eyes) did not. The PES group
contained more men (50.94% vs 39.6%)
and the mean age of the patients was
(779 wvs 75.8 years). The
the other variables,
including surgical risk factors described in

higher
distribution of

other series, is shown in Table 1. The only
variables for which significant differences
were found between the groups were
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maximum mydriasis (7.24 +0.88 mm in
the PES group vs. 7.80 + 0.88 mm in the
non-PES group) and presence of glaucoma
(36.79% in the PES group and 18.69% in
the non-PES group).

The frequency of intraoperative and early
postoperative complications, together
with the corresponding crude ORs, is
Table 2.

complications included posterior capsular

shown in Intraoperative
rupture, vitreous loss, luxation of the
nucleus, and luxation/subluxation of the
lens. Significant ORs were observed for
zonular dialysis (OR, 6.89; 95% ClI, 2.27-
20.93; p=0.0002) and intraoperative
myosis (OR, 2.15; 95% CI, 1.10-4.22; p =
0.0249). Complications observed within a
included  retinal

year of surgery

detachment, choroidal detachment,

endophthalmitis, and luxation of the lens.

No significant differences were found in
any of these complications. There were no
cases of cystoid macular edema or
shrinkage of the anterior capsule.

Following adjustment for confounders,
the following variables were included in
the PES,

myopia, use of anticoagulants and a-

logistic regression model:
agonists, previous mydriasis, and length of
anterior chamber (Table 3). The adjusted
OR for PES was 1.02 (95% ClI, 0.47-2.21;
p=0.9642). Age and cataract severity
according to the LOCS Il system were not
significant risk factors for complications.

The results for BCVA and

pressure before and after surgery are

intraocular

provided in Table 4 and show significant
changes for both the PES and non-PES
groups. The mean reduction in intraocular
pressure from baseline to day 30 was —
1.62 (95% Cl, -2.21 to -1.02) in the PES



group and -0.81 (95% Cl, -1.12 to -0.49) in
the non-PES group (p = 0.0303). There was
a significant difference (p < 0.001) in mean
intraocular pressure between the two
groups on the day after surgery (21.41
[95% Cl, 20.08-22.74] for the PES group vs
19.92 [95% CI, 17.48-18.37] for the non-
PES group).
were observed between the two groups

No significant differences

for mean improvement in BCVA (0.49
[95% Cl, 0.44-0.53] for the PES group vs
0.46 [95% CI, 0.44-0.48] for the non-PES
group; p = 0.3316). Finally, no significant
differences

between-group were

observed for clinical course over the

follow-up period (Figure 3).

Discussion

Our findings support the idea that PES
the
myosis, and zonular dialysis in patients

increases risk of intraoperative
undergoing phacoemulsification surgery.
The prevalence of these complications in
our series is consistent with rates
reported elsewhere, such as 0.3% and
3.4% for lens luxation and zonular dialysis
(8), 0%, 10%, and 6% for lens luxation,
myosis, and zonular dialysis (14), and
25% (15). The

complication rates observed for capsular

almost for myosis
rupture (5%) and vitreous loss (2%) are
also similar to those reported by other
2.9% both

complications in a study by Dwivedi et al.

series, such as for
(16) and 4% for capsular rupture and 6%
for vitreous loss in patients without PES
(14). PES has also been associated with
poor dilation and small capsulorhexis,
which both increase the risk of capsular
and zonular (and

rupture dialysis

therefore complications).

68

Estudio COEX

It is also noteworthy that cataract severity
was not found to be a significant risk
factor for complications. We believe that
this is attributable to the small size of our
series, which included very few patients
with low nuclear hardness and a large
number of uniformly distributed patients
with high degrees of hardness. We also
the
prevalence of PES according to type of

found no differences between
cataract, unlike other authors who have
reported very high rates of PES in patients
with nuclear cataracts (17, 18). Age was
not associated with an increased odds of
complications either, unlike previous
mydriasis (although this is probably linked
to the presence of pseudoexfoliation), use
of a-agonists, and anterior chamber
depth. The ORs for intraoperative and
early complications were considerably
lower in the adjusted analysis, so much so
in fact that PES lost its significance as a
risk factor for complications. Although this
loss of significance can be partly explained
by the small size of our sample, a similar
loss has been observed in larger series (8,
9) and possibly reflects improvements in
the phacoemulsification technique.
PES was particularly common in our
series, with a prevalence of 17.4%. Data
on the prevalence of PES in Spain are
scarce. The few studies that have been
conducted have reported variable rates,
such as 13.19% in Tarragona, (19) 6.5%
and 21.6% in two regions in Galicia (Salnés
(20) and Orense (21) and 18.9% in a much
older study conducted in Pontevedra, also
in Galicia (22).

Our study has several strengths. Because
it was conducted in a small health care

district (with just over 50,000 inhabitants)



that the
phacoemulsification operations

majority  of
in the
region, one can assume that it provides a

performs

relatively accurate picture of the true
Our
conclusions are further supported by the
and the
the data
the operations and

prevalence of PES in the area.

low loss-to-follow-up rate

homogeneous nature of
collected, as all

examinations were performed by
ophthalmologist specialists.

is the
randomization due to the cohort nature of
the study. In addition, it was not possible

to blind surgeons as to whether a given

An obvious limitation lack of

patient had PES or not. Our data thus may
have been affected by selection bias, as
patients with
conditions or with PES could have been
operated on using phacoemulsification

more complicated

risks  of
the
retrospective nature of the study, the

techniques carrying fewer

complications.  Finally, due to
quality of the data is strongly dependent

on the quality of the information
annotated in the patients’ medical charts.
In summary, the generalizability of our

findings is limited due to the risk of bias.

Conclusions

Our
predictor of

findings suggest that PES is a
intraoperative and early
undergoing
the

appears to be somewhat lower than

complications in patients

cataract surgery, although risk

would be expected.
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Table 1. Demographic and clinical characteristics

Characteristics PES group Non-PES group P value
Eyes/patients (n) 120 (106) 561 (487)
Male, % (n) 50.94% (52) 39.96% (201) 0.0373**
Age (years, mean + SD) 77.87 £5.57 75.75 +6.89 0.0031**
Follow-up (days, mean * SD)
Visit 1 1.01+0.10 1.01+0.08 0.6883
Visit 2 8.93+1.98 9.26+1.70 0.0855
Visit 3 40.14 £3.25 40.72 £ 5.56 0.3414
Visit 4 231.39+22.85 236.58 +25.29 0.1387
Visit 5 394.21 £42.76 395.46 £ 42.65 0.8075
Maximum mydriasis (mean * SD) 7.24 £0.88 7.80 £0.88 0.0000%**
Nuclear hardness 2 3% (n) 30.36% (34) 32.08% (150) 0.7288
Anterior chamber depth < 3% (n)* 15.09% (16) 14.31% (72) 0.8355
Glaucoma % (n) 36.79% (39) 18.69% (94) 0.0000%**
a-Agonists % (n) 20.75% (22) 20.68% (104) 0.9855
Use of antiplatelets % (n) 33.96% (36) 25.45% (128) 0.0725
Use of anticoagulants % (n) 25.47% (27) 19.28% (97) 0.1510
High myopia % (n) 15.09% (16) 14.71% (74) 0.9196
Corticosteroids % (n) 21.70% (23) 17.69% (89) 0.3335

PES: pseudoexfoliation syndrome
* Van Herick technique
** Significant at 0.05; *** Significant at 0.01

Table 2. Main intraoperative and postoperative complications in patients with and without PES

PES group Non-PES group
OR 95% Cl P value
N Risk 95% ClI n Risk 95% CI
PCR 6 0.05 0.02-0.10 28 0.05 0.03-0.07 1.00 0.42-2.41 0.9968
. VL 2 0.02 0.01-0.06 11 0.02 0.01-0.03 0.85 0-3.46 0.8308
Intraoperative
T NL 0
complications
ZD 7 0.06 0.03-0.12 5 0.01 0.01-0.02 6.89 2.27-20.93 0.0002**
IM 13 0.11 0.06-0.18 30 0.05 0.04-0.08 2.15 1.10-4.22 0.0249*
Earl RD 0 0.01 0-0.04 8 0.02 0.01-0.03 0.27 0.02-4.71 0.1882
ar
v . NC 0 0.01 0-0.04 2 0.01 0-0.01 0.93 0.04-19.47 0.5124
postoperative
L END 0 0.01 0-0.04 3 0.01 0-0.02 0.66 0.03-12.90 0.4221
complications L 0 0

PCR = posterior capsular rupture; VL = vitreous loss; NL = nuclear luxation; ZD = zonular dialysis; IM = intraoperative myosis; RD = retinal
detachment; SC = suprachoroidal hemorrhage; END: endophthalmitis; LL = lens luxation.

95% Cl: confidence interval calculated using the Cornfield method; P value: calculated using the Pearson test; risk: risk proportion, with
application of constant correction for cases with an empty category.
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Table 3. Logistic regression according to Maldonado criteria

Odds ratio Standard Z value p>z 95 % ClI
error
PES 1.02 0.4 0.045 0.9642 0.47-2.21
Myopia 2.19 2 0.858 0.3909 0.36-13.16
Anticoagulants 0.6 0.42 -0.734 0.4628 0.16-2.32
a-agonists 0.66 0.46 -0.589 0.5558 0.17-2.62
AC 0.57 0.19 -1.662 0.0966 03-1.1
Mydriasis 0.52 0.08 -4.339 0.0000 0.39-0.7
Constant 53.14 77.12 2.738 0.0062 3.09-913.58

PES : Pseudoexfoliation; AC: length of anterior chamber in mm;

Mydriasis: mean mydriasis in mm.

Table 4. Comparison of preoperative and postoperative values

PES Group Non-PES Group
Values (30
days after Pre-surgery Post-surgery Pre-surgery Post-surgery
surgery) P value P value
Mean SD Mean SD Mean SD mean SD
BCVA
(total) 0.23 0.15 0.71 0.25 0.000 0.23 0.15 0.69 0.23 0.000
(0.5-1] 0.25 0.16 0.82 0.14 0.000 0.25 0.15 0.79 0.13 0.000
(0.1-0.5] 0.16 0.10 0.35 0.11 0.000 0.18 0.13 0.41 0.11 0.000
(<0.1] 0.02 0.02 0.03 0.01 0.000 0.02 0.02 0.05 0.03 0.000
IOP
(mmHg) 17.13 2.80 15.51 3.28 0.000 16.01 3.37 15.20 1.74 0.000

PSX: Pseudoexfoliation; BCVA: Best corrected visual acuity; IOP: Intraocular pressure (mm Hg).
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Figure 1: Flowchart
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Figure 2. Intraocular pressure (IOP) over follow-up period in patients with and without

pseudoexfoliation syndrome (PES)
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Figure 3. Best corrected visual acuity (BCVA) over follow-up period in patients with and

without pseudoexfoliation syndrome (PES)
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Abstract

Purpose: To study the relationship between pseudoexfoliation and other predictors in the
development of complications in cataract surgery by phacoemulsification in patients with
pseudoexfoliation.

Methods: A retrospective cohort study of patients undergoing cataract surgery by
phacoemulsification in the health area of Cee in northwestern Spain during the two-year
period from 2009 to 2010. Capsule rupture, choroidal hemorrhage, vitreous loss were
included as complications and intraoperative nucleus or lens dislocation as the independent
variable. Pseudoexfoliation, age, hardness, type of cataract, myopia, preoperative visual
acuity, antiplatelet use, anticoagulant uses, alpha agonist use, mydriasis prior to surgery,
anterior chamber depth and axial length were included as predictor variables. All predictive
hierarchical models were tested using as a selection criterion the one minimizing the Akaike
index.

Results: A total of 551 patients were initially identified from hospital register, of which 48
were excluded due to the presence of an exclusion factor. After the initial selection, the final
sample was 681 eyes of 503 patients. Of the 8192 possible models, a model with the
following 7 variables was selected: pseudoexfoliation, steroid use, alpha agonist use, nuclear
hardness, mydriasis, anterior chamber depth, and axial length. The selected model had an
Akaike index of 435.4 and an area under the curve of 0.7895 corresponding to a sensitivity
of 6.2% and a specificity of 98.5%

Conclusion: Pseudoexfoliation, nuclear hardness, and alpha agonist use are risk factors
strongly predictive of complications.

KEYWORDS: Pseudoexfoliation Syndrome, Phacoemulsification, Meta-Analysis,

Cataract/complications, Cataract/surgery.
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Introduction

(PES) is an entity
characterized by the deposition of fibrillar

Pseudoexfoliation

material in various anatomic locations (1).
Pseudoexfoliation increases the risk of
cataract development and accelerates
their in addition to the

development of intraoperative

progression,

complications (2, 3). These complications

lead to an increase in postoperative
complications with a reduction in final
visual acuity (4), increasing both direct
and indirect costs in the development of
the disease.

Prophylaxis and prevention of associated
still

challenge since the multitude of factors

complications remains today a

involved generates risk stratification
systems with a considerable margin of
error (5), and they do not always take into
the

pseudoexfoliation with other factors.

account interactions of

Our objective is to try to determine the
existence of other predictors that would

enable wus to stratify the risk of
complications in surgery.

Methods

This retrospective cohort study was

conducted based on the data obtained

from patients undergoing
phacoemulsification cataract surgery in a
health area in northwestern Spain during
the two-year period from 2009 to 2010. In
the 551 patients (730

underwent cataract surgery. From this

area, eyes)
initial number of patients, 59 eyes of 48
patients were excluded due to the

presence  of  traumatic  cataracts,

pharmacologically uncontrolled glaucoma
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or previous eye surgery procedures. The
remaining 503 patients with 681 eyes
were initially followed for a period of 1
year, corresponding to the last checkup
obtained in the patient. (Figure 1). Ethical
permission for the study was obtained
from the Ethics Committee (2015/502)
and it complied with the Declaration of
Helsinki guidelines.

All data were collected from the patients’
medical charts using structured forms
the
characteristics and the variables obtained

containing demographic
in the clinical examination pre- and post-
pupil dilation. The examination included
determination of best corrected visual
(BCVA),
pseudoexfoliation using as a criterion the

acuity presence of
presence on the surface of the crystalline
lens of fibrillar material forming a more or
less complete ring (6), and description of
the cataracts in terms of type and grade
using a photographic scale according to
the LOCS Il classification system (7). The
examination also included determination
of intraocular pressure, anterior chamber
depth and pupil diameter. In addition,
keratometry and contact biometry
applying the Sanders-Retzlaff-Kraff (SRK) Il
formula were determined (8).

The surgical procedure included dilation
with
Tropicamide 1%, phenylephrine 10% and

topical mydriatic therapy:
cyclopentolate 1%; and topical anesthesia
with lidocaine 3% in nearly all cases. The
surgical technique included performance
of bimanual phacoemulsification through
a 2.75 mm temporal limbal incision using
the “divide and conquer” technique with a
phacofragmenter (WHITESTAR Signature®
The

Phacoemulsification System).



hydrophobic acrylic, foldable, one-piece
IOL of first intention was implanted in the
capsular bag. In those cases in which
zonular support was insufficient, a rigid
methacrylate (PMMA)
was implanted. If there was no support,

polymethyl lens

an anterior chamber intra-ocular lens
(ACIOL) was implanted in first or second
intention.

Intraoperative complications considered
in the

choroidal hemorrhage, vitreous loss and

study were capsule rupture,
lens and nucleus dislocation and the
presence of any one of them was
considered as a complication.
Pseudoexfoliation, age, hardness, type of
preoperative visual

cataract, myopia,

acuity, antiplatelet use, anticoagulant
uses, alpha agonist use, mydriasis prior to
surgery, anterior chamber depth and axial
length were used as predictor variables.
The existence of collinearity between the
different

discarded.

To construct the model, logistic regression

variables was  previously

was applied to all predictor variables

for which all possible
the
variables were tested, seeking to minimize
the Akaike index.

All statistical analyses were performed
using STATA 15 (StataCorp. 2017. Stata
Statistical Software: Release 15. College

Station, TX: StataCorp LLC).

involved,

hierarchical models including all

Results

A total of 551 patients were initially
identified from hospital register, of which
42 were excluded due to the presence of
an exclusion factor, leaving 681 eyes of
503 patients after the initial selection. The
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course of the patients can be seen in
Figure 1. Of the selected patients, 106
patients had pseudoexfoliation (Table 1),
with a distribution by gender of 50.94% in
men with PES (52 patients) and 39.6% in
men without PES (201 patients). Among
these patients, there were a total of 34
capsule ruptures (6 with PES and 28
without PES), 13 vitreous loss (2 with PES
11 without PES), no
and 12
corresponding to 7 in patients with PES

and nuclear

dislocation, zonular dialysis,
and 5 in patients without PES. Prevalence
of intraoperative complications was 8.66%
overall.

A total of 8192 models were tested,
prioritizing the models that minimized the
Akaike criterion. Three models were

obtained with equally low values, which

included different combinations of
pseudoexfoliation, steroid use,
antiplatelet use, alpha agonist use,

nuclear hardness, maximum mydriasis in
millimeters, anterior chamber depth and
total axial length. The finally selected
model (Table 2) has an Akaike value of
435.4, with an area under the curve of
0.7895 (Figure 2), a sensitivity of 6.2% and
a specificity of 98.5%, and includes 7
variables: pseudoexfoliation, steroid use,
alpha agonist use, nuclear hardness,
mydriasis, anterior chamber depth, and
axial length. Overall, it has a positive
predictive value of 46.67% and a negative
predictive value of 87.85% and correctly
classifies 86.90% of patients, with a R® of
0.1334.

The selected model is shown in Table 3.
There were two risk factors that were
found to be significant in the model: alpha

agonist use, OR= 2.74 (95% Cl: 1.26-5.97),



and nuclear hardness, OR= 2.00 (95% ClI:
1.44-2.78). Pseudoexfoliation, OR= 1.38
(95% Cl: 0.76-2.50), was not found to be
significant in the overall model as a risk
factor, largely due to the sample size. On
the other hand, mydriasis in mm, OR=
0.58 (95% Cl: 0.45-0.75), anterior chamber
depth, OR= 0.55 (95% Cl: 0.32-0.95),
steroid use, OR= 0.49 (95% Cl: 0.20-1.20)
and axial length, OR= 0.66 (95% Cl: 0.39-
1.12) were found to be protective,
mydriasis and anterior chamber depth
being significant and with a strongly
protective effect.

Discussion

Cataract surgery performed under routine
conditions with topical anesthesia, with a
multitude of circumstances that can
modify an uneventful surgery at any
moment, poses a challenge for any
predictive model, and in fact there are
few models that have been widely tested
to stratify risk (9).

In our model, very high odds ratios for
intraoperative complications were
obtained in
described in other studies, such as
pseudoexfoliation (10), (11), (12), (13)
nuclear hardness (14), alpha agonist use
(15),

effects, such as mydriasis (14) or anterior

key variables previously

and other important protective
chamber depth (16). However, recognized
factors such as age (12), (17), (4) though it
is not universally accepted (18), gender
(12), (13) arterial hypertension (10), type
of cataract (14) or the presence of
diabetes (12), (19) were not significant.

published
pseudoexfoliation is the most frequently

Among studies,

mentioned determinant. In the study by
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Scorolli (11) with 1052 patients, although
the anesthetic technique was not topical
but
achieved a OR value of 5.1 for the

peribulbar, pseudoexfoliation

development of capsule rupture and
vitreous loss. Other authors have given
equally high values in other source
populations, such as Drolsum (20), who, in
a cohort of 1152 patients undergoing
cataract surgery by phacoemulsification,
obtained an OR of 2.39 for posterior
capsule rupture, which was significant. In
the study by Salowi (12), based on 36
public hospitals in Malaysia with a total of
150213 patients, and though only capsule
rupture was considered as a complication,
gave it an OR value of 1.36, though it is
in the

regression,

true that age was included

adjustment of the logistic
which due to the effect of accumulation of
pseudoexfoliative material over time, may
result in a slight decrease in the OR value
versus other studies. Indeed, the study of
Thevi in 12992 patients from Melaka
Hospital in Malaysia, also provided an OR
value of 2.18, which was the only
intraocular risk factor recognized by the
authors as significant. This very high value
found in studies in the Malaysian area,
however, is not universally accepted since
after adjusting for age, gender and
ethnicity, Thanigasalam (21) found an OR
of 3.083 for posterior capsule rupture
with of 0.689-

13.801, which was not significant. In the

confidence intervals
same line, Menkhaus (22), in a sample of
1210 patients, found no difference in
intraoperative complications between
with

pseudoexfoliation.

patients and without



The development of a predictive model as
in this study implies two possible options,
either to

use previously described

predictor variables and formulate a
theoretical model that is then tested in a
reference population (5) or to develop a
regression model discarding the variables
that have less weight in calculation of the
overall odds of complications applying
criteria that allow us to obtain a

parsimonious model with a reduced
number of involved variables (23). We
used the latter approach since it allows us
to assess jointly all the involved variables,
so that concurrent events functioning as
modifiers can be assessed. However,
there are certain limitations to this type of
approach, since it requires large sample
sizes, especially if the risk factors are
uncommon, lest nonsignificant confidence
intervals be obtained.

Our

handicaps, as, for example, we had a small

study suffered from several
number of events and a relatively long list
of factors to be studied. This was revealed

in the level of significance of the risk

factors, which showed wide large
intervals, despite being risk factors for
known complications such as
pseudoexfoliation. In our favor, the

existence of strict inclusion and exclusion
criteria reduced the variability of the
between which,

comparison groups

together with a high prevalence of

complications, allowed us to obtain

several variables with high predictive
value within the model. Moreover, in a
model of this nature, our objective is not
significance but to obtain an adequate
classification of patients into risk groups

with a view to their stratification. With the
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model constructed, we obtained an
adequate classification in nearly 86.90% of

the cases.

Conclusion

Pseudoexfoliation, nuclear hardness, and
alpha agonist use are risk factors strongly
predictive of complications.
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Table 1: Main characteristics of the sample.

Estudio COEX

PES Group No PES Group P-value
Number of eyes/Patients (n) 120 (106) 561 (487)
Males, % (n) 50.94 (52) 39.96 (201) 0.0373*
Age (mean + SD) 77.87 £5.57 75.75+6.89 0.0031**
Maximum mydriasis (mean + SD) 7.24+£0.88 7.80£0.88 0.0000**
Nuclear hardness = 3, % (n) 30.36 (34) 32.08 (150) 0.7288
Anterior chamber depth <3 (van Herick grading), % (n) 15.09 (16) 14.31(72) 0.8355
Glaucoma, % (n) 36.79 (39) 18.69 (94) 0.0000**
Alpha agonists, % (n) 20.75 (22) 20.68 (104) 0.9855
Antiplatelet use, % (n) 33.96 (36) 25.45(128) 0.0725
Anticoagulant use, % (n) 25.47 (27) 19.28 (97) 0.1510
High myopia, % (n) 15.09 (16) 14.71(74) 0.9196
Steroid use, % (n) 21.70 (23) 17.69 (89) 0.3335
PES: pseudoexfoliation.
* Significant at 0.05; ** Significant at 0.01
Table 2: Characteristics of the finalist models

Variables AIC BIC AUC Se Sp pfitHL
PES STER ALPHA HARDNESS MYDRIASIS AC AL 435.4 470.9 0.783 6.2 98.5 0.096
PES STER ALPHA HARDNESS MYDRIASIS AC AL 435.4 466.4 0.777 4.9 98.3 0.048
PES ANTIPLA ALPHA HARDNESS MYDRIASIS AC AL 435.4 470.9 0.783 7.4 98.7 0.141

AIC: Akaike Information Criterion; BIC: Schwarz Bayesian Criterion; AUC: Area Under the Curve; Se: Sensitivity (%); Sp: Specificity (%);
pfitHL: Hosmer-Lemeshow Goodness-of-Fit.

PES: Pseudoexfoliation; STER: Steroid use; ALPHA: alpha agonist use; HARDNESS: Hardness of the nucleus; MYDRIASIS: Mydriasis; AC:
anterior chamber length; AL: Axial length

Table 3: Variables in the selected model

Variable Odds Ratio Standard Error P>z [95% Confidence Interval]
PES 1.38 0.42 0.2879 0.76 - 2.50
STEROIDS 0.49 0.22 0.1185 0.20-1.20
ALPHA 2.74 1.09 0.0112 1.26 -5.97
HARDNESS 2.00 0.34 0 1.44-2.78
MYDRIASIS 0.58 0.08 0 0.45-0.75
AC 0.55 0.15 0.0319 0.32-0.95
AL 0.66 0.18 0.1279 0.39-1.12
CONSTANT 443 99.66 0.0640 0.80—-2855.84

PES: Pseudoexfoliation; STEROIDS: Steroid use; ALPHA: alpha agonist use; HARDNESS: Hardness of the nucleus; MYDRIASIS: Mydriasis; AC:
anterior chamber length; AL: Axial length; CONSTANT: Constant Value.
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Figure 1: Course of the sample
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Figure 2: ROC curve of the best model obtained.
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6.3 Articulo: Hazard risk of lens luxation of pseudoexfoliative patients.
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Abstract

Purpose: To study the association between pseudoexfoliation syndrome (PES) and lens
luxation during cataract surgery in a cohort from 8 towns in northwest Spain.

Methods: We performed a Cox survival analysis of 503 of a total of 551 patients who
underwent phacoemulsification at a referral hospital for eye surgery over a period of 2
years. The maximum follow-up time was 7.5 years. Of the 681 eyes operated on during this
period, 102 had PES. Data on surgical procedures and associated complications were
obtained from medical records. All the hierarchical Cox proportional hazards models
generated were evaluated using the Akaike information criterion (AIK). The dependent
variable was lens luxation and the predictor variables were PES, age, sex, diabetes mellitus,
myopia, maximum pupil diameter, length of anterior chamber and anterior vitreous, and
use of corticosteroids, anticoagulants, antiplatelets, and a-agonists.

Results: Three cases of lens luxation were detected during follow-up: 2 in the PES group
(cumulative follow-up of 424.063 years) and 1 in the non-PES group (cumulative follow-up
of 2000.282 years). The overall hazards ratio (HR) was not significant, with a confidence
interval (Cl) that did not cross 1 and a P value of 0.0432 in the unilateral test. Of the 8192
Cox models analyzed, the model with the best fit had an AIK of 14.8. The two strongest
predictors of lens luxation were PES, (HR, 2.42; 95% Cl, 0.07-30.26) and age (HR, 1.21; 95%
Cl, 0.94-1.57).

Conclusion: PES and age appear to be risk factors for lens luxation in patients undergoing
cataract surgery.

KEYWORDS: Exfoliation syndrome, Phacoemulsification, Cataract/complications,
Cataract/surgery.
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Introduction

Pseudoexfoliation syndrome (PES) is a
genetic disorder in which deposits of
fibrillar material form on the anterior
the
structures.(1) Prevalence increases with

segment  of eye and other
age (many cases are diagnosed in patients
aged 50 and above)(2), as it takes time for
the material to accumulate on the
different parts of the anterior segment
(lens, epithelium, iridocorneal angle,
ciliary body, and zonules). PES is thought
to be caused by several mutations in the
lysyl oxidase-like 1 gene, which has been
attributed a role in the formation of
elastic fibers.(3)
PES is an

complications and outcomes of cataract

important predictor of

surgery.(4),(5) Its predictive ability is
linked to multiple mechanisms, such as
poor intraoperative pupil dilation and
which

associated with a greater risk of capsular

zonular weakness, in turn are
rupture, phacodonesis, and luxation of the
nucleus and even the lens. PES has been
identified as the main risk factor for lens
luxation,(6),(7),(8) and this complication
may not occur until years after the
operation.

The aim of this study was to assess the
risk of lens luxation in patients undergoing
cataract surgery and identify possible

predictors to minimize its occurrence.

Methods

In 2009 and 2010, we undertook a cohort
study to analyze cataract complications in
patients with PES. The study population
consisted of 84550 people living in 8
towns within the health district of A
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Corulafia in Galicia, north west Spain;(9)
41405 were male (48.98%) and 43,140
were female (51.03%). Just over a quarter
of the population (21690, 25.66%) was
aged over 65 vyears. During the study
551 (730
underwent phacoemulsification at the

period, patients eyes)
referral hospital for eye surgery in the
area. Forty-eight patients (59 eyes) were
excluded from this initial cohort because
they had cataracts with a history of
trauma, glaucoma not controlled by
medication, or a past history of eye
surgery. The remaining 503 patients (681
eyes) were followed for a maximum of 7.5
years. Data on surgical procedures and
outcomes were extracted from medical
records up to the time of the patients’ last
visit (Figure 1). The study was approved by
the local ethics committee (2015/502) and
complied with the principles of the
Declaration of Helsinki.

Demographic data were collected for all
patients included in the final cohort. As
per the hospital protocol, all patients
scheduled for cataract surgery underwent
a full eye examination consisting of
measurement of visual acuity on EDTRS
(Early Treatment Diabetic Retinopathy
Study) charts(10)

examination before and after mydriasis.

and slit-lamp
PES was defined as the presence of
characteristic fibrillar material forming a
more or less complete ring on the surface
of the lens.(11) Cataract type and severity
were assessed by slit-lamp examination
the
photographic Lens Opacities Classification

following mydriasis using

System 1l standards.(12) The surgical

procedure  consisted of  bimanual

phacoemulsification with a temporal 2.75-



mm limbal incision using the divide and
conquer technique (WhiteStar Signature
phaco machine, Advanced Medical Optics,
Inc.). The primary intention was to insert a
one-piece hydrophobic acrylic foldable
intraocular lens into the capsular bag, or a
rigid polymethyl methacrylate (PMMA)
lens in cases of zonular insufficiency. In
eyes with zonular deficiency, an anterior
chamber intraocular lens was inserted
(primary or secondary intention).
We built a Cox proportional hazards
model to estimate the risk of lens luxation
associated with cataract surgery through
the calculation of hazard ratios. Patients
who were lost to follow-up or who died
during this period were treated as
censored in the survival analysis. The
proportional hazards assumption, i.e., the
assumption that the hazard of lens
luxation was proportional over time, was
assessed by Schoenfeld residual analysis
prior to selecting the models with the
lowest Akaike information criterion (AIK).
Models with an identical fit according to
this criterion were further evaluated using
Harrell’s concordance statistic and the
Schwarz Bayesian criterion.

In addition to PES, the predictors in the
initial Cox model were age (decimal
years), sex (with male sex as the reference
category), diabetes mellitus, high myopia,
use of corticosteroids, anticoagulants,
antiplatelets, and a-agonists, maximum
pupil diameter (mm), length of anterior
chamber and anterior vitreous (both in
mm), and occurrence of surgical
complications (capsular rupture, vitreous
loss, and intraoperative zonular
dehiscence). Lens luxation, defined as the

complete or incomplete rupture of the
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zonule with the displaced intraocular lens
remaining behind the pupil, was included
as the dependent binary variable.

All statistical analyses were performed
using STATA 15 (Stata Corp LP, College
Station, TX, USA).

Results

Of the 503 patients included in the cohort,
33 died during the study period (Fig. 1).
The remaining patients were followed for
a mean (SD) of 3.55 (1.25) years. Table 1
shows the demographic characteristics of
the
associated systemic conditions and known

sample, together with data on
or suspected risk factors for lens luxation.
On comparing the distribution of data
between patients with and without PES
(data not shown), the only significant
difference detected was degree of myosis
and age, which were slightly higher in the
PES group.

Three
identified during follow-up. Two cases

cases of lens luxation were
occurred in the PES group (cumulative
follow-up of 424.063 years) and one in the
non-PES group (cumulative follow-up of
2000.282 years). The overall hazards ratio
(HR), 9.43 (95% Cl, 0.49-556.57), was not
significant, with a confidence interval that
crossed 1 and a P value of 0.0432 in the
unilateral test. The Kaplan-Meier survival
curves for the cohort are shown in Figure
2.

Of the 8192 hierarchical
generated, we selected the 3 best-fitting
models, all with an AIK of 14.8. We then

selected the model with the best Harrell

Cox models

concordance statistic (0.957) and Schwarz

Bayesian criterion (23.8). This model



included sex, diabetes mellitus, use of

corticosteroids, anticoagulants, and a-
agonists, myopia, PES, and occurrence of
capsular rupture and vitreous loss from
any cause (Table 2). The Schoenfeld
the

proportional hazards was 0.6237. PES was

residual  for assumption  of
the strongest predictor of lens luxation in
the model, with an HR of 1.42. It was also
the strongest predictor when analyzed
separately. Age was the second most
important risk factor, with an HR of 1.22.
The
nonsignificant protective effect of less
than 1x10™®  with
confidence intervals and values ranging
from 5.17 x 10™° for high myopia to 1.35 x
10° When

separately, PES and age were the only

remaining factors showed a

nonsignificant

for male sex. analyzed
significant predictors of lens luxation. The
differences between the HRs for the PES
and non-PES cohorts were nonsignificant

(log rank test, p=0.0931).

Discussion

Intraocular  lens  decentration and
dislocation are serious complications of
Their

seems to have fallen,

cataract prevalence,
with
current rates of around 0.01% contrasting
with the rates of 0.2% to 3% described in
the 1980s.(14) The time of occurrence of

these complications is also highly variable,

surgery.
however,

with data from the largest series to date
showing occurrence times ranging from
the same day as the operation to 24 years
later.(15)

In our review of the literature, we found
that
proportional hazard models to analyze the

no studies have used Cox
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probability of lens luxation in patients

with cataracts. The literature does,
however, contain numerous cases
series(7),(8),(14),(15),(16),(17),(18)  and
cohort  studies(19),(20) that have

identified an association between PES and
lens luxation. In addition, based on data
from a number of studies, PES would
appear to be the most common risk factor
in this
setting.(8),(15),(21),(22),(23),(24),(25),(26)
,(27) Other risk factors associated with
lens luxation in phacoemulsification are
retinitis pigmentosa,(8),(21),(24),(27), a

history of vitrectomy,(21),(24), eye
trauma,(21),(22),(24),(27) previous
uveitis,(8),(22),(24),(27), surgical
complications,(21),(23) axial

length,(21)and previous myopia(24),(27)
Our series is the first to observe a link
between age and lens luxation.

The
material weakens the zonules, and this, in

presence of pseudoexfoliative

addition to the mechanical stress of
surgery (particularly during the insertion
of the lens) can cause lens luxation. Our
hypothesis is that the risk of zonular
dehiscence is higher in older patients due
to the
pseudoexfoliative material over the years.

greater  accumulation  of

Our study has several limitations, in
particular its limited power due to the
small sample size. In fact, we believe that
the
several of the variables may be explained

lack of significance observed for

by the few eyes analyzed. In addition,
there were relatively few cases of lens
luxation, which limited our options for
analyzing the role and distribution of
other study variables. As lens luxation is a
rare complication of cataract surgery, the



survival confidence intervals are very
wide, reducing the statistical power of the
study even further. Finally, follow-up
times varied considerably from one case
to the next, and there was a high loss to
follow-up in the later period, although the
Schoenfeld
demonstrated the

residual analysis
proportionality of
hazards over time.

One of the main strengths of our study is
its design, as the risk of selection and
reporting bias will have been limited by
the use of a cohort treated by the same
team of specialists and the relatively long
follow-up period. There were also few
deaths in the cohort and thanks to the
relatively long follow-up period, of almost
3.5 years, we were able to analyze 3 cases
of lens luxation, despite the small size of
the sample.

In conclusion, PES and age appear to be
risk factors for lens luxation in patients
who undergo cataract surgery.

References

1. Shingleton BJ, Crandall AS, Ahmed
IK. Pseudoexfoliation and the
cataract

surgeon:  preoperative,

intraoperative, and postoperative

issues related to intraocular
pressure, cataract, and intraocular
lenses. J Cataract Refract Surg. junio

de 2009;35(6):1101-20.

2.  Hemalatha BC, Shetty SB. Analysis of
Intraoperative and Postoperative
Complications in Pseudoexfoliation

Eyes Undergoing Cataract Surgery. J

89

Estudio COEX

Clin Diagn Res JCDR. abril de
2016;10(4):NC05-08.

Thorleifsson G, Magnusson KP,
Sulem P, Walters GB, Gudbjartsson
DF, Stefansson H, etal. Common
sequence variants in the LOXL1 gene
confer susceptibility to exfoliation
glaucoma. Science. 7 de septiembre
de 2007;317(5843):1397-400.

Shingleton B.J., Marvin A.C., Heier
J.S., O’Donoghue M.W., Laul A,
Wolff B., etal. Pseudoexfoliation:
High risk factors for zonule weakness
and concurrent vitrectomy during
phacoemulsification.  Journal  of
cataract and refractive

2010.

surgery.

Hyams M, Mathalone N, Herskovitz
M, Hod Y, Israeli D, Geyer O.
Intraoperative  complications  of
phacoemulsification in eyes with and
without pseudoexfoliation. J Cataract
Refract Surg.

2005;31(5):1002-5.

mayo de

Davis D, Brubaker J, Espandar L,
Stringham J, Crandall A, Werner L,
et al. Late in-the-bag spontaneous
intraocular lens dislocation:
evaluation of 86 consecutive cases.
Ophthalmology. abril de

2009;116(4):664-70.

Werner L, Zaugg B, Neuhann T,
Burrow M, Tetz M.
capsular tension ring and intraocular

In-the-bag

lens subluxation or dislocation: a
series of 23 cases. Ophthalmology.
febrero de 2012;119(2):266-71.



10.

11.

12.

13.

Gimbel HV, Condon GP, Kohnen T,
Olson RJ, Halkiadakis I. Late in-the-

bag intraocular lens dislocation:
incidence, prevention, and
management. J Cataract Refract
Surg. noviembre de

2005;31(11):2193-204.

Instituto Nacional de Estadistica.
(Spanish Statistical Office) [Internet].
[citado 13 de agosto de 2017].
Disponible en: http://www.ine.es/

diabetic
Early Treatment

Photocoagulation for

macular edema.
Diabetic Retinopathy Study report
number 1. Early Treatment Diabetic
Retinopathy Study research group.
Arch Ophthalmol Chic Il 1960.
diciembre de 1985;103(12):1796-

806.

Schlotzer-Schrehardt U, Naumann
GOH.
pseudoexfoliation syndrome. Am J
Ophthalmol.

2006;141(5):921-37.

Ocular and systemic

mayo de

Chylack LTJ, Wolfe JK, Singer DM,
Leske MC, Bullimore MA, Bailey IL,
The
Classification

et al. Lens Opacities
The

Longitudinal Study of Cataract Study

System II.

Group. Arch Ophthalmol. junio de
1993;111(6):831-6.

Maldonado G, Greenland S.
Simulation study of confounder-
selection strategies. Am J Epidemiol.
1 de diciembre de 1993;138(11):923-

36.

14.

15.

16.

17.

18.

19.

90

Estudio COEX

Davis D, Brubaker J, Espandar L,
Stringham J, Crandall A, Werner L,
et al. Late in-the-bag spontaneous
intraocular lens dislocation:
evaluation of 86 consecutive cases.
Ophthalmology. abril de

2009;116(4):664-70.

Kim SS, Smiddy WE, Feuer W, Shi W.
Management of dislocated
intraocular lenses. Ophthalmology.

octubre de 2008;115(10):1699-704.

Balestrazzi A, Tosi GM, Alegente M,
Mazzotta C, Esposti PL, Berni E, et al.
Spontaneous in-the-Bag Intraocular
Lens Luxation into the Vitreous
Cavity: Last-Stage Complication of
Pseudoexfoliative Syndrome after
Phacoemulsification.

Ophthalmologica. 2009;223(5):339-

42.

Breyer DR, Hermeking H, Gerke E.
[Late dislocation of the capsular bag

after  phacoemulsification  with
endocapsular IOL in
pseudoexfoliation syndrome].

Ophthalmol Z Dtsch Ophthalmol Ges.
abril de 1999;96(4):248-51.

Matsumoto M, Yamada K, Uematsu
M, Fujikawa A, Tsuiki E, Kumagami T,
et al. Spontaneous dislocation of in-
the-bag intraocular lens primarily in
cases with prior vitrectomy. Eur J
Ophthalmol.

2012;22(3):363-7.

junio de

Shingleton BJ, Nguyen B-KC, Eagan
EF, Nagao K, O’Donoghue MW.
Outcomes of phacoemulsification in



20.

21.

22.

23.

with
unilateral pseudoexfoliation: single-

fellow eyes of patients
surgeon series. J Cataract Refract

Surg. febrero de 2008;34(2):274-9.

Menkhaus S,

Kuchenbecker J,
W. PEX syndrome and intraoperative
complications in cataract surgery.

Motschmann M,
Behrens-Baumann

Klin Monatsbl Augenheilkd. junio de
2000;216(6):388-92.

K, Hirata A, Hayashi H.
Possible predisposing factors for in-

Hayashi

the-bag and out-of-the-bag
intraocular lens dislocation and
outcomes of intraocular lens

exchange surgery. Ophthalmology.
mayo de 2007;114(5):969-75.

Gross JG, Kokame GT, Weinberg DV.

In-the-bag intraocular lens
dislocation. Am J Ophthalmol. abril

de 2004;137(4):630-5.

Zetterberg M,
Lundstrom M, Stenevi U, Grenmark

Jakobsson G,

R, Sundelin K. Late dislocation of in-
the-bag
intraocular

and out-of-the bag

lenses: Ocular and
surgical characteristics and time to
lens repositioning. J Cataract Refract
Surg. octubre de 2010;36(10):1637-

44,

91

24,

25.

26.

27.

Estudio COEX

Fernandez-Buenaga R, Alio JL, Perez-
Ardoy AL, Larrosa-Quesada A, Pinilla-
Cortes L, Barraquer R, et al. Late in-
the-bag intraocular lens dislocation
requiring explantation: risk factors
and outcomes.

2013;27(7):796-801.

Eye. julio de

Jehan FS, Mamalis N, Crandall AS.

Spontaneous late dislocation of
intraocular lens within the capsular
bag in pseudoexfoliation patients.
Ophthalmology. octubre de

2001;108(10):1727-31.

Lorente R, de Rojas V, Vazquez de
Parga P, Moreno C, Landaluce ML,
Dominguez R, et al. Management of
late

spontaneous in-the-bag

intraocular lens dislocation:
Retrospective analysis of 45 cases. )
Cataract Refract Surg.

2010;36(8):1270-82.

agosto de

Hirata A, Okinami S, Hayashi K.
Occurrence of capsular delamination
in  the
intraocular lens. Graefes Arch Clin
Exp Ophthalmol Albrecht Von
Graefes Arch Klin Exp Ophthalmol.
septiembre de 2011;249(9):1409-15.

dislocated  in-the-bag



Estudio COEX

Table 1. Characteristics of the patients under study.

% of all Standard ]
i (95% confidence Interval)
patients error

Sex (male)* n=41.83 n=0.02 37.95 - 45.82
Mean age (y)' n=76.15 n=0.27 75.61-76.68
PES n=0.18 n=0.02 14.82 - 20.92
Diabetes mellitus n=26.17 n=0.02 22.81-29.83
HBP n=44.17 n=0.02 40.24 - 48.16
Deafness n=16.67 n=0.02 13.90-19.86
POAG n=22.17 n=0.02 19.03 - 25.66
Stroke n=16.17 n=0.02 13.44-19.33
Use of corticosteroids n=18.67 n=0.02 15.75-21.98
Myopia n=15.00 n=0.01 12.37-18.08
Use of antiplatelets n=26.17 n=0.02 22.81-29.83
Use of oral anticoagulants n=20.67 n=0.02 17.62 - 24.09
Use of a-agonists n=21.00 n=0.02 17.93-24.44

Nuclear n=65.83 n=0.02 61.95 - 69.52
Cataract type Cortical n=11.67 n=0.01 9.34-14.48

Subcapsular n=22.50 n=0.02 19.34-26.01
Narrow angle* n=14.67 n=0.01 12.06-17.72

HPB — high blood pressure, POAG — primary open-angle glaucoma, PES — phacoemulsification syndrome, Open
angle primary glaucoma

*Reference category: male

t .
Decimal years
tAngle < 2 on the van Herick scale

Table 2. Characteristics of the Cox proportional hazards model with the best fit.

Standard
Variable Hazard ratio z P>z (95% confidence Interval)
error
Age in years n=1.22 n=0.16 n=151 n=0,131 0.94-1.57
PES n=142 n=222 n=0.22 n=0,822 0.07-30.26
Sex 1.35x10°° - - - ]
Use of corticosteroids ~ 5.26 x 107 - - - -
High myopia 5.17x 10™° - - - -
Use of oral 18
anticoagulants 1.36x 10 - - - R
Use of a-agonists 3.86 x 10_19 - - - -
Posterior capsular 18
rupture 1.27 x10 - - - R
Vitreous loss 6.03x10™® - - - -
Diabetes mellitus 5.33x10™ - - - -

- Value too small (less than 1 x 10e-4) to be displayed.
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Figure 1: Flowchart.
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(475 eyes)
* Died: 33 patients (41
eyes)
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Figure 2:

Kaplan-Meier survival estimates
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6.4. Articulo: Effectiveness of intracameral phenylephrine in achieving
mydriasis and reducing complications during phacoemulsification — a
systematic review and meta-analysis.
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Effectiveness of Intracameral Phenylephrine
in Achieving Mydriasis and Reducing
Complications During Phacoemulsification:
A Systematic Review and Meta-Analysis
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Abstract

Purpose: To compare the effectiveness of intracameral phenylephrine and topical mydriatics in achieving
mydriasis and protecting against complications during phacoemulsification.

Methods: A systematic search of the literature comparing the mydriatic effect and surgical safety profile of
intracameral phenylephrine and topical mydriatics in phacoemulsification was conducted in the Medline, Embase,
Lilacs, Web of Science, Cochrane, ClinicalTrials.gov, and Teseo databases. The search targeted clinical trials, cohort
studies, and case—control studies published between April 20, 2003 and August 14, 2016. Mydriatic effect was
assessed by difference in means in pupil of all the patients in the studies [mean difference (MD)] and intraoperative
complications were assessed by using inverse-variance weighted odds ratios (ORs), with adjustment for dose. A
meta-regression analysis was also conducted, with adjustment for dose, use of epinephrine, tamsulosin use, and type
of surgery and type of intraocular lens.

Results: We found 7 articles about mydriatic effect and another 7 about complications. Intracameral phenylephrine
achieved a similar mydriatic effect to topical mydriatics, with a difference of less than 10% (MD —0.74 mm, 95% CI:
-1.67t00.18, P= 95.8%, P <0.0001). The pooled OR for complications was OR 0.50, 95% CI: 0.19-1.31, P =0.0%,
P=0.670, and posterior capsular rupture was the most common complication in the different studies analyzed.
Conclusion: Intracameral phenylephrine achieves a similar mydriatic effect to topical mydriatics (difference
<15%) and is associated with a not-significant effect on reducing the odds of intraoperative complications.

Keywords: phacoemulsification, phenylephrine, cataract, posterior capsular rupture, intraoperative complica-
tions, meta-analysis

Introduction floppy-iris syndrome (IFIS),” whose prevalence is increasing
with the growing use of alpha | adrenergic antagonists to treat

MA[NTAINING PUPIL DILATION is a challenging com- benign prostatic hypertrophy.
ponent of phacoemulsification surgery, yet it is essential Various strategies have been used to reduce the risk of iris
for preventing intraoperative and postoperative complications, ~ prolapse, iris billowing, and intraoperative miosis, which
Anatomic features' and surgical characteristics such as inci-  together form the classic triad of IFIS. Examples are use of
sion placement, irrigation, and fluidic parameters are all im- mechanical devices such as hooks and expanding devices,
portant considerations, but in recent years, surgeons have also  modifications to surgical technique and fluidic parameters,
had to consider the risk of complications due to intraoperative  and, more recently, administration of intracameral mydriatics
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associated with improved surgical success rates.” Intracameral
phenylephrine has become a mainstay of treatment in such
cases due to its relative safety in terms of fewer adverse effects
and complications. It has even been proposed as a substitute for
topical mydriatics.

Before intracameral phenylephrine can be accepted as the
new gold standard in ophthalmology, however, more evidence
is needed on optimal doses and safety and on the drug’s true
ability to reduce the incidence of intraoperative complications
(in particular, posterior capsular rupture) and iris changes.
The aim of this study was to determine the mydriatic effect
of intracameral phenylephrine versus topical mydriatics
and to assess its effectiveness in reducing intraoperative
complications.

Methods
Data sources

‘We undertook a systematic review to answer 2 questions:
(1) How does intracameral phenylephrine differ from topical
mydriatics in terms of mydriatic effect and does this differ-
ence justify its use? and (2) Does intracameral phenylephrine
reduce the risk of complications during phacoemulsifica-
tion and how does it compare with topical mydriatics in
this regard?

‘We searched for articles in the Medline, Embase, Lilacs,
Web of Science, Cochrane, ClinicalTrials.gov, and Teseo
databases by using the terms (**Phenylephrine’’[Mesh] AND
“Cataract” [Mesh]), (‘"Phenylephrine”[Mesh] AND “‘Pha-
coemulsification” [Mesh]), and (“‘Phenylephrine” AND
“Phacoemulsification”” OR “Cataract’) and their equivalents
for databases in languages other than English. The search
targeted articles published between April 20, 2003 and Au-
gust 14, 2016 and was extended by studying the reference
lists of primary articles and a previous systematic review,* No
language restrictions were applied. A total of 1,525 articles
were retrieved by the initial search (Fig. 1).

Selection of studies

Two authors (P.V.-F. and F.J.C.-H.), working indepen-
dently, performed the literature search and the results were
imported into a reference manager software program for de-
duplication. Titles and abstracts were screened separately by 2
reviewers (J.E.P.-J. and M.A.R.-B.). The following studies
qualified for inclusion: (1) cohort studies, clinical trials, and
case—control studies comparing the use of intracameral phen-
ylephrine and topical mydriatics in phacoemulsification;
(2) studies reporting on mydriasis, intraoperative complica-
tions (posterior capsular rupture, vitreous loss, zonulysis, nu-
clear luxation), or at least one of the manifestations of IFIS
(iris prolapse, iris billowing, or intraoperative miosis)*; and
(3) studies containing sufficient data with which to calculate
odds ratios (ORs) and corresponding 95% confidence in-
tervals (Cls).

Data extraction

For the meta-analysis, 2 independent reviewers (P.V.-F.
and F.J.C.-H.) extracted, using structured forms, the fol-
lowing information for each article: name of first author,
article acceptance date, country of origin, number of cases
and controls, study design, age, sex, type of surgery and
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technique, use of hooks and epinephrine, type of intra-
ocular lens, intraocular pressure and visual acuity before
and after surgery, pupil diameter after administration of
topical or intracameral mydriatic agent and at the end of
surgery, how pupil diameter was measured, intraoperative
complications (posterior capsular rupture, zonulysis, vitre-
ous loss, nuclear luxation), and IFIS manifestations. Any
doubts were resolved by consultation with a third researcher
(L.B.-R.). The ORs of complications were obtained from the
complications reported in each of the articles in the usual
way. The mean and standard deviation of mydriasis at
the beginning and at the end of surgery were obtained from
the mean data and their CIs or directly from the articles.

Given the diverse nature of the studies (case—control,
cohort, and cross-sectional studies), quality was evaluated
separately by 2 researchers (P.V.-F. and F.J.C.-H.) using the
Strobe scale, with calculation of mean scores to estimate
overall quality. The registered clinical trials were evaluated
by using the Score scale.

Statistical analysis

All statistical analysis was performed by using STATA
(v. 11.0; StataCorp LP, College Station, TX), and statistical

Records identified (n=1525)
Pubmed —293
EMBASE - 712
“Web of science 170
Lilacs = 347
Cochrane =0
Teseo = 3
Review of the bibliography—>0

Excluded (=1509)
Duplicates
Inelegible study design
Inelegible complication
Inelegible intervention
Inelegible outcome

Atticles assessed for eligibility (7=16)

Excluded (n=0)

Studies included (=16

Excluded (n=1)
Cohort repeated

Included in metaanalysis (n=15)

FIG. 1. Flowchart of the selection process.
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FIG. 2. Funnel plots of mydriasis dataset with 95% confidence limits: (a) for mean difference, (b) for complications.

significance was set at P<0.05. Mydriatic effect was cal-
culated as mean difference (MD), with adjustments for total
dose administered, at the beginning of surgery after admin-
istration of the mydriatic agent. A difference of more than
15% of one procedure with respect to another was defined as

Name of

the study Year Eyes

00015

LUNDBERG 2003 60 e

Subtotal (I-squared = %, p=.)

00225

B?CKSTR?M 2005 80

LUNDBERG 2006 140 —_—

JOHANSSON 2007 22 @ e————

LUNDQVIST 2013 112 —

Subtotal (I-squared = 96.4%, p = 0.000)

0075

MORGADO 2010 60 —

=

Subtotal (I-squared = %, p= )

009

LORENTE 2012 84
Subtotal (l-squared = %, p=.)
Overall (I-squared = 95.8%, p = 0.000)

NOTE: Weights are from random effects analysis

e ———

_ -0.74 (-165,0.18)

clinically significant. ORs were used to assess the main in-
traoperative complications, namely, posterior capsular rup-
ture and zonular dialysis with or without associated vitreous
loss. Results were expressed as the sum of the 2 complications
without consideration of vitreous loss. Vitreous loss was

%
SMD (95% Cl) Weight

-1.00(-154,-046) 1442

-100(-154,-046) 1442

— 066 (0.21, 1.11) 1463

201(243,159) 1470

223(332,-115) 1251

030(067,007)  14.80

093(:222,037) 5665

153(2.11,095) 1431

A53(211,-095) 1431

—_—— 1.00 (0.54, 1.45) 1463

<> 1.00 (0.54, 1.45) 1463
100.00

I
-3.32 0

T
332

FIG. 3. Forest plot showing differences in mydriasis in overall and subgroup comparisons (by total dose administered in mg).

96



Estudio COEX

“(S1S0IU SUI (] “SuIMo(iq s

“2]qu[IEAR 10U RIED [N

:g “asdejoxd sun :g) aworpufs sui-£ddoy aaneradoenur

JO SUOnERISAIIURIY (S[AI (SISARIp remuoz) 7 (amdna mpsdes soumsod) yod suonesidwoyy saseuplw uo gep pdad uespy tasn usopnswey sswe] tounydourda jo asn uidy H(parsiurupe
1ANUNoY) ($10Yod “HO) few [eatur]d ‘1) adA ] oyine 151y Jo awey] :Apmg

3S0P X UONENUIIUOD SE PIIR[NI[ED) ASOP [0, ‘UONBIAIP PIEpUBS pue a3y :(]§/a8Y ‘(anuasnnur X ) swaned jo ur

11041 2P
VN  dZ "¥dd ON A N S0000  [I'L/S6L VN/VN/89 9/S"LL VN/VN/ST ureds  HD 910T ‘6T Arenuef Yarep
VYN  dzZ ¥dd ON VN VN  T90000  T6/M90L €8TTEI/TLT ¥'6/T69 CTLT/OTI/EBT aduely HD S10T 01 19010 d[noRqeT]
VN VN ON N VN o0 TOI/89 COF/891/€0F 7' 6/69 SOF/LIT/ISOF XIN 1D SIOT ‘LT AIenigaq , UBISAUBAOH
VN  dZ ¥dd ON VN VN SO0 901/5L9 Z0T/8LITOT TO/T69 POT/S8H0T XIW 1D $10T ‘¢ AInf "~ wonspury
q°'d  dzZ ¥dd SR N N STTO0O0  6'L/TES 9S/LTI9S 6'LIT'ES 9S/LTI9S uapams§  HO €10T ‘gl dunf  _stabpung
qa'd dz¥dd ON VN VN SLO00  VN/IL 0S/VN/OS VN/TL 0S/VN/OS N HO TIOZ ‘1 AIp - swerm
W'd'd VN SaA A 90000 6000 LF'S/60°8L ThiThity LY S/60°8L THIThITY ureds  HD T10T ‘Lt [udy ¢RI
VN  dZ ¥dd VN VN 10000 6000000  66/TL9 £9/91/S9 €FI/TRY 6E/TEI6E uedef D 010T “0T 1290120 2 HON
a'd  dz¥od Sak VN VN  SLOOO  VN/ELL 0E/01/0€ VN/E6L 0€/1T/0E [eSnuod  HO 010 °¢ Amnuef :oszSE
W dZ ¥od SOA N N ST000  £€8/96L 11/6/11 £8/9°6L LIS/ uopams  HO L00T 81 [udy | uossueyor
VN VN 2L VN VN S2000  S'6/5°SL 06/¥N/06 0'6/S'SL 0S/VN/OS uspamg  HD  900T “0€ 12quiade( (Blagpuny
VN  dZ ¥dd ON A VN  £9000 VN VN/VN/9 VN VN/VN/9I N HO 9002 ‘0g 1Hdy JELE LEUL '
VN az 2L VN 900000 STTOO0 SOL/STIL OF/ITT/OY 6°01/StL OF/1T/0F uapImMs  HD €00z ‘8 AIpwonsyorg
W'd'd dz¥dd ON N L0000 w000 £8/69L VN/VN/861 6/6'SL VN/VN/B61 udapaImMS  HD  €00T ‘TT 19qUIDAON Sipuyog
W'a'd az¥dd A VN VN 100000 Ol/cL 0E/VN/OE LITL 0E/VN/OE uspam§  HD €002 ‘0T 1Hdy nm._un_uz:.._
SIAl - suonvonydwioy  pdnd  swing wrdyg asop (sapak)  smaupdsopuysoly  (sapak)  swonpdsappuysaly  Luuno)  adsy 2per {pg
unapy Piog asssy as/sy
v._.Q\C:DU v.Nv_E.U

*ATuo asn euosiad 10,4 £ [/F0/11 18 Woo'qndi1aqar[-oul[uo wolj Alun 2N £q papeojumoq

AAANTIN] SHIANLS ¢ FHL 40 SOLLSALOVAVHD) TVAANID)

] A8V

97



Downloaded by Duke Univ from online.liebertpub.com at 11/04/17. For personal use only.

Estudio COEX

PHENYLEPHRINE IN PHACOEMULSIFICATION 5
TABLE 2. SENSITIVITY ANALYSIS BASED ON MEAN DIFFERENCES
Relative lov weights Random-effects model estimation on deletion of studies

Authors Random effects (%) wMD (95% CI) wMD change (%) 7 (%) P
Lundberg and Behndig® —6.6 —0.67 (-1.80 to 0.46) —6.6 0.0 0.9691
Behndig and Eriksson 0.0 —0.72 (-1.80 to 0.46) 0.0 0.0 0.9376
Biickstrom and Behndlg 36.9 —0.98 (—1.97 to 0.01) 36.9 0.0 0.9765
Manvikar and Allen® 0.0. —0.72 (—168 to 0.25) 0.0 0.0 0.9376
Lundberg and Behndig® -34.6 —0.47 (-1.37 t0 0.43) -34.6 0.0 09282
Johansson et al. 10 —24.4 —0.54 (~1.61 to 0.52) —24.4 0.0 0.9696
Morgado et al.!! -24.8 —0.54 (-1.61 to 0.53) -24.8 0.0 09711
Mori et al.” 0.0 -0.72 (-1.68 to 0.25) 0.0 0.0 0.9376
Lorente et al."”? 42.8 ~1.02 (=190 to =0.15) 42.8 0.0 0.9604
Williams et al."* 0.0 —0.72 (-1.68 to 0.25) 0.0 0.0 0.9376
Lundqvist et al."* 10.2 —0.79 (-1.97 t0 0.39) 10.2 0.0 0.794
Lindstrom et al.'® 0.0 =0.72 (-1.68 to 0.25) 0.0 0.0 0.9376
Hovanesian et al."” 0.0 —0.72 (-1.68 t0 0.25) 0.0 0.0 0.9376
Labetoulle et al.'® 0.0 —0.72 (-1.68 to 0.25) 0.0 0.0 0.9376
March de Ribot'’ 0.0 —0.72 (-1.68 to 0.25) 0.0 0.0 0.9376

ToV, inverse of variance; wMD, weighted mean difference.

excluded to avoid including the same complication twice, as
not all studies specified whether or not this condition was
considered part of posterior capsular rupture or zonular di-
alysis. Complications were weighted by using an inverse-
variance fixed-effects or random-effects model according to
the level of heterogeneity, with application of the most con-
servative model in each case. Reduction in IFIS manifesta-
tions (any of the 3 components of the triad) was calculated by
using inverse-variance weighted ORs. A meta-regression
model was estimated for log-transformed ORs, with posterior
capsular rupture with or without vitreous loss used as the
dependent variable and total dose, use of hooks or retractors,
use of epinephrine, tamsulosin, surgical technique, and type
of lens used as independent variables. Because of the small
number of studies included, 3 variables at most were included
at any time in the models.

The Q test was used to assess heterogeneity between studies,
and the statistical significance for the Q value in a fixed-effects
model was set at P>0.10, No evidence of significant bias was
detected by funnel plots (Fig. 2) or the Egger test. A sensitivity
analysis based on the separate removal of each study was used

ssess the robustness of the results.

TABLE 3.

Meta-regression

Estimate of between-study variance

% Residual variation due to heterogeneity
Proportion of between-study variance explained
With Knapp-Hartung modification

Results

The initial literature search identified 1,525 articles (Fig. 1).
Just 16 remained after title and abstract screening and one of
these, a cohort study, was removed due to duplication. The
final number of articles was, thus, 15.

Most of the articles were from the 2000s™ " or the
2010s"""'? (this last study was a doctoral thesis); there were
12 European studies, 2 multicenter European/US studies,
and just 1 Asian study. Thirteen of the 15 studies were
cohort studies, and the other 2 were randomized clinical
trials. Seven of the papers contained data on mydriasis and
12 described complications but only 7 were included be-
cause 5 of them had 0 effects on both arms (Table 1). There
were 299 eyes treated with intracameral phenylephrine and
259 eyes treated with topical mydriatic agent in mydriasis
analysis, and there were 688 and 659 eyes, respectively, in
complications analysis.

The pooled analysis of studies containing data with which
to calculate MD for mydriatic effect (measured in millimeters)
showed that intracameral phenylephrine had a smaller effect
than topical mydriatics (MD: —0.74, 95% CI: —1.67 to 0.18,

5-10

Basic META-REGRESSION MODEL FOR MEAN DIFFERENCE IN MYDRIASIS AND DOSE

No, of observations=4

tau” = 1.699

Res #=90.84%

Adj P=4.72%

Model F (2,1)=1.15; P>F=0.5503

Variables Coeff. Std. Err.
Phenylephrine dose 49.87335 277.3635
Epinephrine 1.857012 1.637848
Constant —1.307854 1.14886

t P>t [95% Cl]
0.18 0.887 —3474.364 3574.111
1.13 0.460 —18.95382 22.66785
—-1.14 0.459 —-15.9055 13.28979
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Name of %
the study Year Eyes OR (95% CI) Weight
LUNDBERG 2003 60 -+ 0.32(0.01, 8.24) 9.30
BEHNDIG 2003 396 —_—— 0.39(0.08, 2.05) 3578
B?CKSTR?M 2005 80 + 0.49 (0. 04, 560) 16.37
MORGADO 2010 60 3.10(0.12, 79.23) 9.30
WILLIAMS 2012 100 0.33(0.01,8.21) 9.39
LABETOULLE 2015 592 3.13(0.13,77.23) 9.50
MARCH 2018 96 ( + 0.08 (0.00, 1.67) 10.36
Overall (I-squared = 0.0%, p = 0661) C> 049 (0.18,1.32) 100.00
NOTE: Weights are from random effects analysis

T T

o1 1 100

FIG. 4. Forest plot showing differences in complications (posterior capsule rupture or zonular dialysis) in overall and

subgroup comparisons (by total dose administered in mg).

P<0.0001, I>=95.8%), but the difference was less than 15%
of the maximum diameter reached with the topical group. The
effect was maintained for all doses except the highest dose
(MD: 1.0, 95% CI: 0.54-1.45), although comparisons are
limited as this dose was used in just 1 study (Fig. 3). The effect
was also maintained when the results were stratified by decade
(MD: —1.11, 95% CI: 2.51-0.28, ’'=96.2%, P<0.0001 for
the 2000s vs. MD: =0.27, 95% CI: —1.56 to 1.02, > =95.8%,
P <0.0001 for the 2010s) and tamsulosin use (MD: —0.24, 95%
CL: —2.74 to 2.22, F=97.8%, P<0.0001 for users vs. MD:
—0.27, 95% CL: —1.54 to 1.02, 7=95.7, P<0.0001 for non-
users). The effect was lost when epinephrine irrigation was
used in conjunction with either topical mydriatics or in-
tracameral phenylephrine (MD: 0.83, 95% CI. 0.50-1.14,
FP=6.0, P=0.302 for epinephrine use vs. MD: -0.20, 95% CI:
—3.09100.69, P= 90.8, P=0.001 for non-use). The difference,
however, was not significant due to the small number of studies
reporting this variable. The sensitivity analysis showed that
despite the small sample size, a considerable number of studies
carried a significant weight (>40% in 1 case). This would ap-
pear to indicate that the effect was overestimated (Table 2). 3

The meta-regression model with the best fit (F=49.87)
included total phenylephrine dose (mg) administered into
the anterior chamber and the addition of epinephrine to the
irrigation fluid (Table 3).

The second question addressed in the meta-analysis con-
cerned the protective effect of intracameral phenylephrine on
intraoperative complications. Analysis of complications with
application of the continuity correction to studies with 0
events in one of the arms yielded an OR of 0.50 (95% CI:

0.19-1.31, #=0.0%, P=0.670), showing that there was no
difference between the 2, This effect was maintained for all
doses studied (Fig. 4).

No changes were observed when the results were stratified
by decade (OR: 0.41, 95% CL: 0.12-1.42, F=00, P=0978
for the 2000s vs. OR: 0.68, 95% CI: 0.12-3.95, F=20.6,
P=0.287 for the 2010s) or by use of epinephrine (OR: 0.43,
95% CI: 0.11-1.64, I*=0.0, P=0.879 for use vs. OR: 0.08,
95% CI: 0.00-1.70, F=0.0, P=0.615 for non-use). The re-
sults were not stratified by tamsulosin use due to insufficient
data. The sensitivity analysis showed a similar weight for the
different studies analyzed. A similar protective effect was
observed for intracameral phenylephrine on IFIS manifesta-
tions (OR: 0.21, 95% CI: 0.03-1.29, =80.9, P=0.0001),
and this was maintained when the results were stratified for
the different factors analyzed.

Meta-regression was not performed due to the small number
of studies in each category.

Discussion

In a 2008 member survey by the American Society of
Cataract and Refractive Surgery (ASCRS), one-third of re-
spondents reported using a variety of strategies for manag-
ing IFIS." A white paper published that same year by the
ASCRS recommended using intracameral mydriatics and
adopting a progressive approach combining, as necessary, the
use of cohesive ophthalmic viscosurgical devices and me-
chanical devices such as hooks and retractors.” The first aim of
this systematic review was to compare the mydriatic effect of
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intracameral phenylephrine and topical mydriatics in phacoe-
mulsification. Based on reports by Behndig and Lundberg,”®
the effect for intracameral phenylephrine should theoretically
be maintained for different doses, with a slightly greater re-
sponse observed for higher doses up to a certain concentration.
The source of this increase was traced to a study in which
epinephrine was added to the irrigation solution in patients
under treatment with tamsulosin."* The reduction in mydriatic
effect at high concentrations of phenylephrine has been at-
tributed to the fact that this drug has low selectivity for alfa-
receptors and that when used at a sufficiently high dose, it
would bind to beta-receptors, inducing muscle relaxation. The
discrepancy observed, thus, could be due to the synergic effect
of epinephrine and high concentrations of phenylephrine.
Unfortunately, we were unable to investigate this hypothesis
due to the small number of cases in the studies analyzed.

We find that intracameral phenylephrine has a virtually
neutral effect on reducing the odds of intraoperative
complications, although the difference with topical mydri-
atics was not significant (OR: 0.50, 95% CI: 0.19-1.31,
12:0.0%, P=0.670). The effect was maintained on strati-
fying the results by study type. Again, our sample was too
small to investigate whether the effect might have been
greater in higher-risk patients, such as tamsulosin users.
Nonetheless, a considerable reduction in the incidence of
IFIS was observed when phenylephrine was combined with
other strategies.

The quality of a meta-analysis is dependent on the quality
and number of studies it analyzes. Although the quality
scores were relatively high for the studies in our analysis, the
relatively small effect detected for intracameral phenyleph-
rine could be due to the scarcity of studies that met the
inclusion criteria, the lack of clinical trials, and the moder-
ate size of the cohort studies included. One results may also
have been affected by the fact that a large percentage of
the studies used the contralateral eye as a control eye.
Nevertheless, although it could be argued that untreated eyes
cannot be considered independent entities for the analysis of
complications, the distribution of the comparative variables
was uniform in all cases, minimizing the risk of bias.

Another limitation is the enormous variability of the pro-
cedures included under the term phacoemulsification. Con-
siderable differences were detected for equipment, surgical
technique, intracameral anesthesia, and even irrigation so-
lution, further complicating comparison. We attempted to
control for this variability by performing subgroup analyses.
The results were similar to those in the overall analysis,
although the power would have been significantly limited by
the small size of the groups.

An additional limitation is related to the lack of a standardized
protocol for the administration of intracameral phenylephrine.
We detected considerable variations in terms of dosing sched-
ules and amounts, and we controlled for these by stratifying
results by effective dose (amount per total dose adminis-
tered). Further, given the lack of a “‘universal formulation™
for intracameral phenylephrine, researchers used different
brands according to availability and did not always indicate
whether the product contained excipients (and which) or
other active ingredients. We also controlled for this by
stratifying results according to the use of epinephrine and
concomitant use of ocular nonsteroidal anti-inflammatory
drugs. The results suggest that epinephrine and phenyleph-
rine might exert a synergic effect, but we were unable to test

Estudio COEX

this hypothesis due to the lack of data. Confirmation of this
synergic effect would permit the design of more specific
protocols for preventing adverse effects, particularly in
tamsulosin users and other high-risk groups.

Conclusions

Intracameral phenylephrine achieves a similar mydriatic
effect to topical mydriatics (difference <15%), and it is as-
sociated with a not-significant effect on reducing the odds of
intraoperative complications.
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Capitulo 7: Discusion.

“La verdadera grandeza de la ciencia acaba valordndose por su utilidad”
Gregorio Maranon (1887-1960) Médico y escritor espaiol.
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La pseudoexfoliacion es un problema multidisciplinar que conlleva un elevado coste
sanitario. Combina dos factores que hacen de esta entidad un problema de primer orden.
Por una parte presenta una elevada morbilidad en patologias con sordera, glaucoma y
ceguera causantes de una marcada disminucién de la calidad de vida, y por otra una elevada
prevalencia, especialmente en nuestra poblacién de origen. Pese a esta problemdtica es un
problema infratratado ya que muy pocos hospitales ni sociedades cientificas han aportado
protocolos especificos que permitan la atencién integral de estos pacientes, centrandose
casi siempre a recomendaciones en procesos especificos como la cirugia de carata,
refiriéndose al aumento de riesgo asociado.

Nuestro objetivo a la hora de desarrollar el estudio COEX ha sido determinar las
complicaciones, caracterizar sus factores de riesgo y tratar de desarrollar a partir de este
trabajo protocolos que nos permitan reducir la incidencia, ya bien sea con una
recomendacion firme del uso de los nuevos facoemulsificadores, ya sea con un protocolo de
estratificacion del riesgo que permita enviar al paciente a centros de referencia, como al uso
de farmacos que reduzcan el riesgo de midriasis intraoperatoria como la fenilefrina.

El estudio COEX, se ha centrado en la poblacion del area sanitaria del noroeste de la
provincia de la Coruiia, en la zona del hospital Virxe da Xunqueira. Corresponde a un area de
8 ayuntamientos: Camarifias, Cee, Corcubién, Dumbria, Fisterra, Muxia, Vimianzo, Zas,
correspondientes a 39.620 personas en 2016. El estudio fue realizado sobre los datos
correspondientes a 2009 y 2010, momento en que la poblacién era de casi 50.000
habitantes, con una poblacidn marcadamente envejecida sobre la muestra de pacientes
intervenidos de cataratas durante esos dos afios, correspondiendo a 551 sujetos que
representan el 2.15% de la poblacion de mas de 40 afios del area. Se ha realizado
comparando la frecuencia de complicaciones con respecto a la poblacién sin
pseudoexfoliacién con la esperanza de que la facoemulsificaciéon redujese la diferencia de
ambas, permitiendo definirla como la cirugia de eleccién. Sin embargo, aunque se ha
observado una reduccién de frecuencia, no nos ha permitido establecer una equiparacién
del riesgo que nos permitiria sentar un gold estandar en el tratamiento del proceso.

La principal limitacién de este estudio corresponde a los problemas relacionados con la
extrapolacion de los resultados a otras poblaciones distintas a las de referencia con una
prevalencia inferior, ya que la base genética del trastorno genera una importante
agregacién de los casos en ciertas comunidades, lo cual conduce a cirujanos mas
familiarizados con este tipo de cirugias y con menor probabilidad de desarrollar
complicaciones. A este respecto se puede argumentar que aun siendo muy frecuente en
nuestro medio, no es tan infrecuente en otras poblaciones, y forma parte de los programas
de formacién de los residentes de oftalmologia (aunque en el libro de especialista en
formacidn del ministerio actualmente vigente no exija que se realicen cirugias de este tipo
para conceder el titulo). Por otra parte el objetivo principal busca determinar si con las
técnicas nuevas de facoemulsificacidn se consigue los mismos resultados en cuanto a
complicaciones que en la cirugia de pacientes no pseudoexfoliativos en las mismas
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poblaciones y con los mismos equipos médicos, por cuanto el objetivo deberia mantenerse
inalterado.

El sesgo de deteccion es posible pero relativamente pequeno, ya que aunque existen
asociaciones de la pseudoexfoliaciéon que podrian determinan el inicio del estudio
(hipoacusia, artrosis,...), en la practica es una patologia tan poco conocida que no se suele
diagnosticar por personal distinto al oftalmdlogo. De facto no existen ni indicaciones ni guias
gue avalen la exploracién oftalmoldgica en pacientes con asociaciones conocidas de
pseudoexfoliacién. Por otra parte, no se diagnostica mas la patologia de catarata por el
hecho de tener pseudoexfoliacién por cuanto el sesgo de diagndstico es poco factible. El
sindrome pseudoexfoliativo suele pasar desapercibida durante toda la vida del sujeto hasta
gue el oftalmdlogo evalua la catarata para ser operada por cuanto tampoco es frecuente un
sesgo de declaracion.

Otro problema subyace en el sesgo de seleccion que puede determinar que los pacientes
mas complejos técnicamente y con mayor riesgo de complicaciones sean dirigidos a otras
técnicas quirdrgicas distintas de la facoemulsificacion que son excluyentes del estudio,
generando asi una sobrerrepresentacién de casos de menor gravedad y con menor riesgo de
complicaciones en el grupo de pseudoexfoliacion. Para tratar de disminuir este evento se ha
definido unos criterios de exclusion iguales para ambos lo que trata de garantizar la
comparabilidad de los expuestos y no expuestos. Y para minimizar ain mas esta posibilidad
se va a realizar un ajuste por severidad a partir de la escala de dureza LEOCS. (2)

Los sesgos relacionados con la informacidn representan un problema al intervenir en la
cirugia el elemento humano. Para tratar de reducir su efecto, las mediciones se han
realizado por sistemas automadticos (refractdmetro, biometro, microscopio especular, datos
del facoemulsificador) que son calibrados periddicamente de acuerdo al programa de
mantenimiento (1ISO9001) y presentan un elevado grado de reproductibilidad en la medida
(inter e intra sujeto). En los aparatos de medida en los que interviene un observador
humano se ha recurrido a un estudio previo para valorar la concordancia entre los distintos
cirujanos, en concreto las variables que se pueden ver afectadas incluyen la determinacién
de la presién intraocular, la dureza y caracteristicas de la catarata.
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Capitulo 8: Conclusiones.

“La verdad se robustece con la investigacion y la dilacidn; la falsedad, con el apresuramiento
y la incertidumbre”
Tdcito (55-115) Historiador romano
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Los resultados muestran que los pacientes con sindrome de pseudoexfoliacion
tienen un alto riesgo de luxacién tardia del LIO después de la cirugia de cataratas por
facoemulsificacion. Este riesgo podria estar relacionado con tamafios de incision mas
grandes y el uso de ganchos o retractores.

Las probabilidades de complicaciones de facoemulsificacion intraoperatoria -en
forma de ruptura de cdpsula posterior, pérdida vitrea, dialisis zonular y luxacién
nuclear y en forma de ruptura de capsula posterior o didlisis zonular- son
significativamente mayores en pacientes con sindrome de PSX.

La PSX es un predictor de complicaciones intraoperatorias y tempranas en pacientes
sometidos a cirugia de catarata.

En cirugia de cataratas de pacientes pseudoexfoliativos, la pseudoexfoliacién, la
dureza nuclear y el uso de agonistas alfa son factores de riesgo que predicen con
fuerza las complicaciones intraoperatorias.

En el modelo usado en el estudio la PSX y la edad parecen ser factores de riesgo para
la luxacidn de la lente en pacientes sometidos a cirugia de cataratas.

La fenilefrina intracameral logra un efecto midriatico similar a midriaticos tdpicos

(diferencia <10%) y da como resultado un riesgo ligeramente reducido de
complicaciones intraoperatorias.
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ANEXOS

“La ciencia es el padre del conocimiento mientras que la opinion engendra la ignorancia”
Hipocrates (s. V AC-s. IV AC) Médico griego.
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I. Documentacion de la base de datos

La presente documentacion forma parte de la distribucion de la base de datos
“Facoemulsificacién en sindrome pseudoexfoliativo” Se trata de una implementacion de la
base de Datos Access 2010 de Microsoft compatible con sus macros desde la versién 97.

El aplicativo y su utilizacidn han sido disefiados y programados por el autor. Los programas y
sistemas Windows, Office y Access son propiedad de Microsoft.

a. Requerimientos de la base de datos

El estudio actual se basa en el protocolo de cirugia de cataratas de nuestro hospital que
incluye:
e Una primera cita “Registro” con el paciente en el que se toma la decision de
operarse. Si el paciente se decide se deriva a
e Una segunda cita “Catarata” en la que se toman los datos biométricos del ojo a
operar. Pueden pasar varios meses entre ambas citas.
e La cita “Cirugia”, en el propio dia de la cirugia en la que se deja por escrito el parte
quirargico. Como la anterior los tiempos entre una y otra son muy variables.
e La primera revision post cirugia “Visita” (al primer dia)
e Lasegunda revisidn post cirugia “Visita” (a los 7 dias)
e Latercera revisidn post cirugia “Visita” a los 30 dias.
e Cuarta revision a los 6 meses,
e (Quinta revision a los 12 meses,
e Sexta revision. Ampliado para el estudio de Cox, fecha del ultimo seguimiento.

Un paciente para ser operado tiene que haber pasado la cita de biometria obligatoriamente,
y para tener revisiones post cirugia tiene que haber pasado la cita quirdrgica. TODOS LOS
PASOS SON UNIVOCOS y entre los pasos algunos son a tiempo definido (e importando
mucho ya que los datos de evolucién se basan en ese tiempo y de faltar una cita no se
puede usar en los célculos) y otros no.

Todos los pacientes (salvo raras excepciones) nacen con dos ojos, ya que luego todos los
pacientes pueden ser operados de uno o ambos ojos (por tanto hay una clave de ojo).

Por motivos de orden y practicos, las dos tablas (de cataratas y cirugia) que tienen una
relacion uno a uno se mantienen separadas (ya que seria una tabla con la mitad de los
campos sin cubrir ya que se tarda tiempo en operar a los pacientes con datos biométricos.
La tabla debe seguir al menos la norma 1.
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b. Estructura de la base de datos y tablas

La estructura general de la base de datos incluye una primera tabla de Registro (con los
datos censales de los pacientes), una tabla de Cataratas (que contiene los datos
correspondientes a la catarata y sus caracteristicas), una tabla de Cirugia (complicaciones e
incidencias en la cirugia), una tabla de Visitas (que contiene la informacién de casa
seguimiento) y su tabla accesoria de DSeg (nimero de orden del seguimiento).

Tabla 3: Esquema general de tablas incluidas.

Registro Catarata Cirugia Visita DSeg
IDPAC IDPACCAT IDPACC IDPACV CODSEG
IDOJOCAT IDOJOC IDOJOV
SEGUMIENT /
Enfermedades Clave de las relaciones de la tabla
IDPACE Relacion 1 a o=
| FCODENF Relacién 1a 1

Nota: Se excluyen los diccionarios para aumentar la claridad.

Las tablas y su relaciéon general se ilustran en la Tabla 3: Esquema general de tablas
incluidas., aqui se observan las variables utilizadas como clave, las indice y el tipo de
relacidn existente.

Las variables indice de las tablas son dos: la referente a la identidad del paciente IDPAC (que
adopta distintos sufijos dependiendo de la tabla en la que se halla, entre ellos —CAT en la
tabla de catarata, -C en la de cirugia, -V en la de visita, -E en enfermedades), y la referente al
ojo IDIOJO (que adopta las terminaciones —CAT en catarata, -C en cirugia, -V en visita), las
dos variables forman una clave doble, presente desde la tabla de catarata que funciona
como tabla principal (distribuidora del flujo principal de datos). La razén de no usar el
registro como tabla principal subyace en el hecho de que una persona tiene dos ojos pero
solo un Unico juego de datos demograficos por tanto. Existe una tercera variable de indice
pero solo limitada a la tabla de visita lo que permite ligarse al diccionario de seguimiento
(SEGUIMIENT junto con CODSEG) a través de una clave triple.

El Flujo de datos en estas tablas se centra en los datos introducidos desde el registro que
permite a continuacidén meter los datos de cirugia, cataratas y visitas sucesivas funcionando
como vinculo de datos el nUmero de registro y el ojo afecto.
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Las variables principales del estudio y su distribucidn en las distintas tablas se pueden
consultar en la Tabla 4. Relaciones tablas/variables principales/seguimientos junto con una

categorizacion elemental de su utilidad.

Tabla 4. Relaciones tablas/variables principales/seguimientos

Seguimiento
Registro | Catarata | Cirugia 12
1 7 30 6 meses
meses
FecNac Lioprim FechC FechVis FechVis FechVis FechVis FechVis
Feclnc Plioprimt Pio Pio Pio Pio Pio
Sexo Luxlio Luxlio Luxlio Luxlio Luxlio
cpP Lio AvisualS AvisualS AvisualS AvisualS AvisualS
DM Pseudoexf Plio AvisualSC AvisualSC AvisualSC AvisualSC AvisualSC
o PotEsferS PotEsferS PotEsferS PotEsferS PotEsferS
HTA Cirujano
Sordera Midriasis PoteCyIS PoteCylS PoteCylS PoteCylS PoteCylS
EjeS EjeS EjeS EjeS EjeS
. PosLioX PosLioX PosLioX PosLioX PosLioX
Leristal
ACV Laxial Complicq Endoftalmia Endoftalmia Endoftalmia Endoftalmia Endoftalmia
Lvitreo TYNDALL TYNDALL TYNDALL TYNDALL TYNDALL
K1 Luxlio Seydell Seydell Seydell Seydell Seydell
K2 PosLioX Edema Edema Edema Edema Edema
Falfa RCapsular Posliox Posliox Posliox Posliox Posliox
Miosis
HCoroidea HCoroidea HCoroidea HCoroidea HCoroidea HCoroidea
DRetina DRetina DRetina DRetina DRetina DRetina
Exposicion Modificadoras y Confusoras conocidas
Modificadoras y confusoras propuestas

Independientes

V. implicadas en calculo independientes

V. de tiempo
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Las tablas principales incluyen las variables del estudio y las variables técnicas y accesorias.
Su numero es por tanto mayor al de las variables del estudio e incluyen junto al nombre y la
descripcion los cdédigos de tipo, mascara y limites en Access.

Tabla 5: Registro

Registro
Nombre Tipo Descripcién
IdPac NUMERICO Entero. Identificador del paciente.
¥NOMBRE TEXTO Tamafio: 50. Nombre del paciente.
FAPE1 TEXTO Tamafio: 50. Primer apellido del paciente.
FAPE2 TEXTO Tamafio: 50. Segundo apellido del paciente.
Tamafio: 6. , . s
FNHC TEXTO - Numero de historia clinica.
Mascara: 999.999
Tamafio 9 , . ]
FTELEFONO TEXTO Numero de teléfono del paciente.
M: 999\ 999\ 999
Tamafio 9 , . o .
FTELEFONO2 TEXTO Numero de teléfono mévil del paciente.
M: 999\ 999\ 999
Formato f. corta e
FecNac FECHA/HORA Fecha de nacimiento.
>#1/1/1900#
Formato f. corta . ., .
Feclnc FECHA/HORA Fecha de inclusién en estudio.
>#1/1/2010#
NOTAS MEMO Otros datos del paciente.
Sexo NUMERO Entero Género del sujeto (0=v,!=m)
CcP TEXTO Mascara Cddigo Postal
DM NUMERO Restringida Oy 1 Diabetes mellitus previo a la intervencién
HTA NUMERO Restringida Oy 1 Hipertension arterial previa
. Patologi iti i
Sordera NUMERO Restringida Oy 1 atologia auditiva previa
GlaucoCron NUMERO Restringida 0y 1 Diagnosticado de glaucoma de dngulo abierto previo.
GlaucoEst NUMERO Restringida 0y 1 Diagnosticado de glaucoma de dngulo Cerrado previo.
ACY NUMERO Restringida 0y 1 Accidente cerebro vascular previo.
Ester NUMERO Restringida Oy 1 Consumo de esteroides.
Miopia NUMERO Restringida 0y 1 miopia superior a -3 dioptrias
Farmacos antiagregantes (0=No, 1=salicilico,
Fantiag NUMERO Restringida 0 —4) 2=clopidogrel, 3=ticlopidina, 4=doble a.)
Fanticoag NUMERO Restringida Oy 1 Farmacos anticoagulantes
Falfa NUMERO Restringida Oy 1 Farmacos alfa agonistas

¥ Datos que solo se mantienen en la tabla de registro (en version definitiva tras cargar a los pacientes se

borraran por ser contrarios a la ley organica de proteccion de datos).
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Tabla 6: Enfermedades

Enfermedades
Nombre Tipo Descripcion
IDPACE NUMERO Entero Identificador del paciente.
CODENF NUMERO Entero Cédigo de la enfermedad.
Fecha corta
FECHADIAG FECHA/HORA Fecha de diagndstico.

>#1/1/1900#

Esta tabla incluye la lista completa de enferm

edades (a excepcion de ACV, DM, HTA) asociadas al codigo CIE que si bien no forma parte del estudio pero se registran para ulterior estudio
de seguimiento. No existe limite de enfermedades.

Tabla 7: Visita

Nombre Tipo Descripcién
IDPACV NUMERO Entero Identificador del paciente.
IDOJOV NUMERO Byte Identificador del ojo.
, Identificador del nimero de la visita (1er dia, 7 @ dia,
SEGUIMIENT NUMERO Byte .
30 dia, bmeses, 12 meses, 18 meses y 24 meses)
FechVis NUMERO Fecha corta Fecha de la visita
Entero
Pio NUMERO Presién intraocular (mmHg y sin decimales)
Entre 0 y100
LuxLio NUMERO Restringida 0y 1 Luxacion precoz de la lente
Agudeza visual en cada seguimiento (EDTRS en pasos
AvisualS NUMERO Doble 2d de0,1yde1a2)
. Agudeza visual en cada seguimiento la mejor
AvisualSC . -
NUMERO Doble 2d correccion (EDTRS en pasos de 0,1y de 1a 2)
Potencia esférica en cada seguimiento (en dioptrias) en
PotEsferS .
NUMERO Doble 2d pasos de 0,25d.
Potencia cilindrica en cada seguimiento (en dioptrias)
PoteCylS ;
NUMERO Doble 2d en pasos de 0,25d.
Eies Eje de potencia cilindrica (en grados) en pasos de 10
je NUMERO Doble 0d (entre 0 y180).
PosLi Posicion de la lente en cada seguimiento (desviacion
osLio .
NUMERO Doble 1d respecto la posicion en el eje vertical)
PosLioX Posicion de la lente en cada seguimiento (desviacion
1 .
NUMERO Doble 1d respecto al eje anteroposterior)
Endoftalmia NUMERO Restringida Oy 1 Presencia de endoftalmia
Edemas NUMERO Entero Edema en % en el seguimiento
HCoroid Restringida Oy b ia de h . y
oroidea NUMERO 1{solo disponible resencia de hemorragia coroidea
en visl)
DRetina NUMERO Restringida 0y 1 Presencia de desprendimiento de retina
. Grado de Tyndall post cirugia (en celularidad por
TYNDALL NUMERO Byte
campo)
. Presencia de Seydell (fuga de la incisidn) de 0 ausente ,
Seydell NUMERO Byte

1 ala presion, 2 espontaneo, 3 continuo, 4 atalamia

La tabla de visitas recoge todas las variables de complicaciones sobre todo las referidas a Desprendimiento de retina, coroides, PIOS, error refractivo y edema. Si bien la complicacion
precoz se puede dar en el quiréfano, se pretende registrar al dia siguiente dicha complicacién incrustdndola en la tabla de cirugia a través de la consulta para reducir la redundancia de

tablas. Como se puede ver, la miosis y la ruptura capsular que son dos eventos que solo se pueden dar en la cirugia no se han incluido en la tabla de visitas, pero serd accesible a efectos

de documentacion en el formulario de visita 1 a través de una consulta cruzada de tabla.
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Tabla 8: Catarata

Nombre Tipo Descripcion
IDPACCAT NUMERO Entero Identificador del paciente.
IDOJOCAT NUMERO Byte Identificador del ojo operado (1=i 2=D)
LIOPRIM NUMERO Entero Primera opcidn de lente.

Doble
Plioprimt NUMERO Precision 4 Graduacién tedrica SRK2
Escala:2
Doble
Pteor NUMERO Precision 4 Prediccidn tedrica SRK2
Escala:2
CodCat NUMERO Byte Cddigo del tipo de catarata.
Gradocat NUMERO Byte Grado de dureza de la catarata.
Pseudoexf NUMERO Entero Presencia de pseudoexfoliacion (0 no y 1 si).

) Presién intraocular (mmHg y sin decimales) en la
Piol Numero Entero X .
primera visita

Decimal

; Precisién: 3
Midriasis NUMERO Escala:l Midriasis (en mm y con solo un decimal).

Entre Oy 15

Decimal

Precision: 4

Procamara NUMERO Profundidad de cdmara anterior (CA) en mm.

Escala:2
Entre2y5

Decimal

. Precision: 4
Leristal NUMERO Longitud del cristalino (L) en mm.
Escala:2

Entre3y6

Decimal

. P Precision: 4 ) .
Laxial NUMERO Longitud axial (LA) en mm.
Escala:2

Entre 18 y 26

Decimal
Lvitreo NUMERO Precision: 4 Longitud de cdmara vitrea (V) en mm.
Escala:2
Entre 10y 20
Decimal
B Precisién: 4
K1 NUMERO Escala:2 Constante k primer eje (en dioptrias).
Entre 38 y 48
Decimal
. Precision: 4 . . .
K2 NUMERO Constante k del segundo eje (en dioptrias).
Escala:2
Entre 38y 48
Decimal . - . N . ,
PotEsferp NUMERO Potencia esférica previa a cirugia (en dioptrias) en
otEsfer ision:
Precision: 4 pasos de 0,25d.
Escala:2
Decimal o . o, . i
PoteCyIP NUMERO Potencia cilindrica previa a cirugia (en dioptrias) en
ote —
Y Precisién: 4 pasos de 0,25d.
Escala:2
Decimal . R
) . — Eje de potencia cilindrica (en grados) en pasos de
EjeP NUMERO Precision: 5
10 (entre 0 y180).
Escala:2
AvisualP NUMERO Decimal Agudeza visual previa a cirugia (EDTRS en pasos de
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Precision: 3 0,1ydela?2)
Escala:2
Decimal . . o .
AvisualPC NUMERO Agudeza visual previa a cirugia con la mejor
visua o,
Precision: 3 correccion (EDTRS en pasos de 0,1y de 1a2)
Escala:2

La tabla incluye los datos de la visita previa a la cirugia, concentra casi todas las variables modificadoras

Tabla 9: Cirugia

Nombre Tipo Descripcién
IDPACC NUMERO Entero Identificador de paciente.
IDOJOC NUMERO Byte Identificador de ojo (OD=1 0OI=2)
FechC FECHA/HORA Fecha corta Fecha de la intervencién quirurgica.
. , Entero Direccion primaria de incision (en grados y sin
Incis NUMERO .
Limites 0 a 180 decimales).
. . Posicion lente (0= sin lente, 1= saco, 2= Sulcus, 3=
Posliol=poslente NUMERO Byte 3 .
Camara anterior).
Lio NUMERO Entero Cédigo de lente.
Decimal
Plio NUMERO Precisién: 4 Potencia de la lente.
Escala:2
Cirujano NUMERO Byte Cadigo de cirujano
TiemCir NUMERO Doble 1d Tiempo del procedimiento quirdrgico en minutos.
TiempFac NUMERO Doble 1d Tiempo total de ultrasonidos en segundos
PotFac NUMERO Doble 0d Potencia maxima de facoemulsificacion.
F . P i f; is.
acod NUMERO Restringida 0y 1 resencia de facodonesis
. Existencia de complicaciones no descritas (0= no,
COMPLIC NUMERO Byte .
1=si).
NOTASCIR Memo Comentarios de la cirugia.

RestringidaOy 1

RCapsular NUMERO (solo disponible Presencia de ruptura capsular,
envis 1)
) Restringida 0y . . .
HCoroidea NUMERO 1(solo disponible Presencia de hemorragia coroidea
en visl)
DRetina NUMERO Restringida 0y 1 Presencia de desprendimiento de retina
RestringidaaOy 1
miosis NUMERO (solo disponible Cierre intraoperatorio de pupila.
en visl)

ConvExtra NUMERO RestringidaOy 1 Reconversion a extra.
Vitrectomiasc NUMERO RestringidaOy 1 Vitreorragia sin necesidad vitrectomia
Vitrectomiagx NUMERO RestringidaOy 1 Vitrectomia con vitreotomo

NPunto NUMERO Ent Od N puntos

FLuxados NUMERO Restringida Oy 1 Fragmentos luxados

En esta tabla se registran los datos de las medidas ecograficas, los datos de posicién de lente, propuesta y tipo de implantacién y la av. junto con su graduacion previa,
imprescindibles para el calculo de la lente y del error refractivo. Por limitacién del aparataje de medida SOLO SE MEDIRAN EN PASOS DE 0.25d.
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Tablas de diccionarios

Las tablas de diccionarios SE USAN PARA FACILITAR LA INTRODUCCION de datos vy limitar/
proteger los campos. Son imprescindibles para la exportacién de datos en SPSS ya que
permiten crear consultas globales con etiquetas integradas. Se adjunta en descripcién el
contenido de la etiqueta correspondiente.

Tabla 10: Diccionario de Seguimiento
DSeg
Nombre Tipo Descripcidn
CODSEG NUMERO Byte Cddigo del seguimiento
DESCSEG TEXTO Tamafio: 25 Tres visitas de seguimiento, a 1, 7 y 30 dias.
Tabla 11: Diccionario de Tyndall.
Dtyndall
Nombre Tipo Descripcidn
IDTYNDALL NUMERO Byte Codigo de Tyndall.
DESTYNDALL TEXTO Tamafo:4 Descripcion del Tyndall.
CORRESGRADO TEXTO Tamafio 20 Correspondencias con la celularidad del campo.
Tabla 12: Diccionario de Catarata
Dcatarata
Nombre Tipo Descripcidn
CODCATA NUMERO Byte Codigo de la catarata.
DESCATA TEXTO Tamafio: 25 Descripcion de la catarata.
Tabla 13: Diccionario de grado
Dgrado
Nombre Tipo Descripcidn
CODGRADO NUMERO Byte Codigo de grado.
DESCGRADO TEXTO Tamafio: 25 Descripcion del grado.
Tabla 14: Diccionario de Enfermedades
Denfermedades
Nombre Tipo Descripcidn
CODENF NUMERO Entero Cddigo de enfermedades.
DESCENFER TEXTO Tamafio: 50 Descripcién del codigo de enfermedad
Tabla 15: Diccionario de Cirujano
Dcirujano
Nombre Tipo Descripcidn
IDCIRUJ NUMERO Byte Cddigo del cirujano.
NOMBRECIR TEXTO Tamafio: 50 Nombre del cirujano
APELLIDOCIR TEXTO Tamafio: 50 Apellido primero del cirujano.
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APELLIDO2CIR TEXTO Tamafio: 50 Apellido segundo del cirujano.

Decimal

CTEA NUMERO Precisién: 5 Constante A del cirujano.
Escala:2
Decimal

CTEP NUMERO Precision: 5 Constante P de correccion.
Escala:2

ExpCiruj NUMERO Byte Afios de experiencia

Aqui se halla la variable confundidora de experiencia del cirujano.

Tabla 16: Diccionario de LIOs

Dlio
Nombre Tipo Descripcidn
CcoDLIO NUMERO ENTERO Cadigo de identificacién de la lente.
DESCLIO TEXTO Descripcion de la lente.
Decimal
DIAMETRO NUMERO Precision: 5 Didmetro del hdptico en mm.
Escala:2
Decimal
CTEAL NUMERO Precision: 5 Constante A
Escala:2
Decimal
CTECA NUMERO Precision: 5 Constante estimada de camara anterior.
Escala:2
MATERIAL TEXTO Material principal de la lente

Tabla 17: Diccionario de Potencias

de LIO

Dliop (diccionario de potencias que permite cada modelo de LIO)

Nombre Tipo Descripcidn
cobpLiop NUMERO Entero Cddigo de las potencias de lente.
Decimal
CODESCLIOP NUMERO Precision: 4 Potencias de lente permitidas para ese modelo
Escala:2
Tabla 18: Diccionario de posicién de LIO
Dposic (diccionario de posicidn de LIO)

Nombre Tipo Descripcidn
CODPOSIC NUMERO Byte Codigo de la posicién de lente.
DESCPOSIC TEXTO Tamafio:50 Descripcidn de la posicion de lente

Tabla 19: Diccionario Seydell
Dseydell

Nombre Tipo Descripcidn

CODSEYDELL NUMERO Byte Codigo de Seydell.

DESCSEYDELL TEXTO Tamafio:50 Descripcion de Seydell
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c. Variables del estudio (ordenadas por categorias)

Variables demograficas:

Las variables de este tipo se recogen en la primera visita previa a la cirugia. Se trata de
variables para definir la poblaciéon de partida (edad, genero, ayuntamiento de origen) y

asociaciones conocidas (o sospechadas) de pseudoexfoliacién que se pretende investigar.

Propiedades
Nombre Descripcidn
Clase Caracteristicas
o Continua (6 cifras /0 Clave interna identificador del sujeto en la
IdPac Cuantitativa .
decimales) cohorte.
FecNac Cuantitativa Fecha corta Fecha de nacimiento del sujeto.
Feclnc Cuantitativa Fecha corta Fecha de inclusidn en la cohorte.
Sexo Categoérica Binaria (O=vardn, 1 mujer) Genero del sujeto
CcP Categoérica Cadigo postal
DM Categoérica Binaria (0=No, 1 Si) Diabetes mellitus previo a la intervencion.
HTA Categoérica Binaria (0=No, 1 Si) Hipertension arterial previa.
Sordera Categoérica Binaria (0=No, 1 Si) Patologia auditiva previa
. . X Diagnosticado de glaucoma de dngulo abierto
GlaucoCron Categorica Binaria (0=No, 1 Si) .
previo.
L. o i Diagnosticado de glaucoma de dngulo Cerrado
GlaucoEst Categoérica Binaria (0=No, 1 Si) .
previo.
ACV Categorica Binaria (0=No, 1 Si) Accidente cerebro vascular previo.
Ester Categoérica Binaria (0=No, 1 Si) Consumo de esteroides.
Miopia Categorica Binaria (0=No, 1 Si) miopia superior a -3 dioptrias
Ojo Categoérica Binaria (0=No, 1 Si) Ojo sometido a cirugia
Pseudoexf Categodrica Binaria (0=No, 1 Si) Presencia de pseudoexfoliacion
Farmacos antiagregantes (0=No, 1=salicilico,
Fantiag Categorica 5 categorias 2:c|op|dogrel,43:t|clop.|ld|na, 4=doble
antiagregacion)
. Categorica Binaria (0=No, 1 Si) Farmacos anticoagulantes
Fanticoag
Falfa Categdrica Binaria (0=No, 1 Si) Farmacos alfa agonistas
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Variables principales.

Incluye esta categoria variables que permiten definir los efectos principales y calcular los
valores de refracciéon estimados (para el uso con las formulas de 32 generacién de calculo de
potencia). Estas pueden ser recogidas una sola vez o multiples dependiendo de la variable.

Variables que se recogen en una Unica ocasion (en la visita pre cirugia o en la
primera visita tras cirugia)
Propiedades
Nombre Descripcion
Clase Caracteristicas
] o Continua (2 cifras /0 o ! ;
Pio Cuantitativa . Presién intraocular (mmHg y sin decimales)
decimal)
o Continua (4 cifras /0
Edema Cuantitativa . Edema en % de espesor
decimal)
e L Continua (2 cifras /1 o .
Midriasis Cuantitativa . Midriasis (en mm y con solo un decimal).
decimal)
o Continua (2 cifras /1 . .
L Cuantitativa . Midriasis (en mm y con solo un decimal).
Miosis decimal)
Continua (2 cifras /1
Procamara Cuantitativa ,( / Profundidad de cdmara anterior (CA) en mm.
decimal)
. o Continua (2 cifras /1 . _
Leristal Cuantitativa . Longitud del cristalino (L) en mm.
decimal)
) . Continua (2 cifras /1 . )
Laxial Cuantitativa . Longitud axial (LA) en mm.
decimal)
. o Continua (2 cifras /1 . | |
Lvitreo Cuantitativa . Longitud de cdmara vitrea (V) en mm.
decimal)
o Continua (2 cifras /2 . . . ,
K1 Cuantitativa . Constante k primer eje (en dioptrias).
decimales)
Continua (2 cifras /2
K2 Cuantitativa inu . 2c / Constante k del segundo eje (en dioptrias).
decimales)
o Continua (2 cifras /2 Potencia esférica previa a cirugia (en dioptrias) en
PotEsferP Cuantitativa .
decimales) pasos de 0,25d.
o Continua (2 cifras /2 Potencia cilindrica previa a cirugia (en dioptrias)
PoteCylIP Cuantitativa .
decimales) en pasos de 0,25d.
. o Continua (3 cifras /0 Eje de potencia cilindrica (en grados) en pasos de
EjeP Cuantitativa .
decimal) 10 (entre 0 y180).
X o Continua (2 cifras /1 Agudeza visual previa a cirugia (EDTRS en pasos
AvisualP Cuantitativa X
decimal) deO,1ydela?2)
. o Continua (2 cifras /1 Agudeza visual previa a cirugia con la mejor
AvisualPC Cuantitativa X .,
decimal) correccion (EDTRS en pasos de 0,1y de 1 2)
Incis Cuantitativa Continua (3 cifras /0 Direccion primaria de incisién (en grados y sin
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decimales) decimales).
FechC Cuantitativa Fecha corta Fecha de la intervencién quirdrgica.
o Continua (2 cifras /2 L . ,
Poslente Cuantitativa . Posicion lente determinada con el ecégrafo
decimales)
i o Continua (2 cifras /1
Lio Cuantitativa . Constante de la lente
decimal)
. L Continua (2 cifras /1 .
PLio Cuantitativa . Potencia de la lente.
decimal)
e o Continua (2 cifras /0 o
Cirujano Cuantitativa . Constante A del cirujano
decimal)
. o Continua (2cifras /0 Posicion de la lente (0 no implante, 1 saco, 2
Posliol Cuantitativa . ) X
decimal) Sulcus, 3 Camara anterior)
LuxLio Categodrica Binaria (0=No, 1 Si) Luxacion precoz de la lente
RCapsular Categorica Binaria (0=No, 1 Si) Presencia de ruptura capsular
HCoroidea Categorica Binaria (0=No, 1 Si) Presencia de hemorragia coroidea
DRetina Categodrica Binaria (0=No, 1 Si) Presencia de desprendimiento de retina

Variables que son medidas en cada seguimiento (visitas del dia siguiente a la

cirugia y sucesivas).

FechaVis Cuantitativa Fecha corta Fecha de la visita
) L Continua (2 cifras /1 Agudeza visual en cada seguimiento (EDTRS en
AvisualS Cuantitativa .
decimal) pasosde0,1ydela?2)
X o Continua (2 cifras /1 Agudeza visual en cada seguimiento la mejor
AvisualSC Cuantitativa . o
decimal) correccion (EDTRS en pasos de 0,1y de 1 2)
o Continua (2 cifras /2 Potencia esférica en cada seguimiento (en
PotEsferS Cuantitativa . ] B
decimales) dioptrias) en pasos de 0,25d.
e Continua (2 cifras /2 Potencia cilindrica en cada seguimiento (en
PoteCylS Cuantitativa . . )
decimales) dioptrias) en pasos de 0,25d.
. o Continua (3 cifras /0 Eje de potencia cilindrica (en grados) en pasos de
EjeS Cuantitativa i
decimal) 10 (entre 0 y180).
o Continua (4 cifras /0 L
Edemas Cuantitativa . Edema en % en el seguimiento
decimales)
] e Continua (2 cifras /0 - .
PioS Cuantitativa ) Presién intraocular en cada seguimiento.
decimales)
. o Continua (2 cifras /1 Posicion de la lente en cada seguimiento
PoslLio Cuantitativa . o . .
decimal) (desviacion respecto la p. en el eje vertical)
. o Continua (2 cifras /1 Posicion de la lente en cada seguimiento
PosLioX Cuantitativa . o . .
decimal) (desviacion respecto al eje anteroposterior)
Seydell Categorica Ordinal Presencia de Seydell (fuga de la incision) de 0

ausente, 1 a la presion, 2 espontaneo, 3
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continuo, 4 atalamia

Endoftalmia Categorica Binaria (0=No, 1 Si) Presencia de endoftalmia

Variables de ajuste y confusoras.

Se trata de las variables necesarias para hacer el ajuste por ser modificadoras o confusoras
conocidas por otros estudios o sospechadas. Se trata de variables que se recogen una sola
vez en la visita pre quirdrgica o en la propia cirugia.

Otras variables de ajuste y confusoras
(algunas de las modificadoras y confusoras como la edad ya se han descrito en apartados anteriores)
Propiedades
Nombre Descripcidn
Clase Caracteristicas
Codigo del tipo de catarata (escala LEOCS Il1)
CodCat Categoérica 4 categorias con 1 decimal (tiene 4 categorias y un decimal para indicar la
dureza).
GradoCat Categoérica 4 categorias sin decimal Grado de dureza de la Catarata
Circat Categoérica 11 categorias Cddigo del cirujano que realiza la intervencién
. . o Continua (2 cifras /1 : . P .
TiemCir Cuantitativa . Tiempo del procedimiento quirdrgico en minutos.
decimal)
X o Continua (2 cifras /1 . X
TiempFac Cuantitativa . Tiempo total de ultrasonidos en segundos
decimal)
o Continua (2 cifras /0 L e
PotFac Cuantitativa . Potencia maxima de facoemulsificacion.
decimales)
Facod Categoérica Binaria (0=No, 1 Si) Presencia de facodonesis.
ExpCiruj Cuantitativa Continua (2cifras/1decimal) Afios de experiencia quirurgica
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d. Consultas incluidas en el material

Las consultas permiten ejecutar los formularios (los formularios homénimos son a las
consultas correspondientes) y a la par exportar a STATA los datos.

Tabla 20 Consulta complicaciones

CComplicaciones

Consulta creada para localizar los predictores mas frecuentemente asociados a cataratas (se incluyen
los campos de independientes integrados en las otras tablas).

Tabla 21 Consulta de Registro

CRegistro

Campos normales Todos los campos de [Registro]

Campos calculados Edad: (Afio(Fecha())-Afio([FECHNAC]))-Silnm((Mes([FECHNAC])=Mes(Fecha()) Y
Dia([FECHNAC])>Dia(Fecha())) O (Mes([FECHNAC])>Mes(Fecha()));1;0)

Tabla 22 Consulta de enfermedades
CEnfermedades
Enfermedades DEnfermedades
IDPACE / 1 CODENF
CODENF oo
Campos normales Todos los campos de [Enfermedades] y [DEnfermedades]
Campos calculados Ninguno.
Tabla 23 Consulta de Catarata
CCatarata
Registro Catarata Dlio
IDPAC 1€o00 IDPACCAT /1 coDLIo
LIOPRIM oo
CODCAT oo \ DCatarata
GRADOCAT o CODCATA
1\
Dgrado
1 CODGRADO
Campos normales Todos los campos de [Catarata], [DLio], [DCatarata], [Dgradol.
Campos calculados | Ninguno.
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Tabla 24 Consulta de Cirugia

CCirugia

Registro

IDPAC

Cirugia

< oo IDPACC

IDOJOC

POSLENTE

LIO

PLIO

CIRUJANO

P R

CODPOSIC

(=Y

CODESCLIOP

Campos normales

Todos los campos de [Cirugia], [DPosic], [DLio], [DLiop], [DCirujano]

Campos
calculados
Tabla 25 Consulta global
Cglobal
Campos Todos los campos de todas las consultas previamente calculados.
normales
Campos
calculados
Tabla 26 Consulta de Visita
Cglobal
Campos Todos los campos de Visita.
normales
Campos
calculados
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Tabla 27 Consulta de formulas

CFormulas
Registro Catarata DLio
IDPAC 1< oo IDPACCAT / cobLio
IDOJOCAT oo

Campos normales

Todos los de Catarata

Campos calculados

Ver férmulas empleadas (estan indicadas las férmulas, sus correspondencias y los

campos previos calculados.
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Tabla 28 Calculo de Potencia Esfero cilindrica

POTENCIA ESFERO CILINDRICA->ESFCYL

P.s5= Potencia esférica
P,,;= Potencia cilindrica

Py
ESFCYL = P + ( ;y )

Sus valores se hallan en Catarata y Visita.

Se calcula en CCatarata, CSegV1y ss.

Tabla 29 Calculo de Potencia total K

POTENCIA K TOTAL=2>K
K;= CTE K primer eje (K1).
(K; + K,) K,= CTE K segundo eje (K2).
= T Sus valores se hallan en Catarata
Se calcula en CCatarata.

Tres de las férmulas usadas para la sorpresa refractiva, la cuarta no es publica y no se puede
implementar en el programa para el calculo del Access:

Tabla 30 Férmula de Gauss

Gauss—> GAUSSP

2 Pe,,= Potencia cilindrica

(Pcyl) P, = Potencia esférica
P =18+ 1,25 % | Ppsr +

Sus valores se hallan en Catarata

Tabla 31 Férmula SRK

SRK->SRKP

A=contante de lente (

L= Longitud axial (LAXIAL)

K= Potencia K total

P=Potencia de lente a implantar

P=A-25XL—-09%xK

Sus valores se hallan en Catarata y A en Dlio

Se calcula en CCatarata

Tabla 32 Férmula Holladay2

Holladay2—> HOLLADAY2P

Alu=L+0,2 L=Longitud axial (LAXIAL)
(0,5663 x A —62,005) A=cte A de Lente
0ACD =
0,9704
(1,336) Rx=radio de curvatura corneal media.
x =
K K=Potencia diéptrica media.
Rx H=Altura corneal
dh = (0,98765431 x K ( )
z ( )+ @R x001D)

/ 1336 1,336 \
P =

\(alu —oacd) (1,?:1?;16 _ gggc(l)) /
Z
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e. Interfaz de usuario y formularios

La ayuda de cada uno de los formularios esta disponible en la propia aplicaciéon por lo que
no se vuelve a relatar aqui, solo se muestran las relaciones y sus grupos correspondientes
dentro de los formularios.
Lista de relaciones de los formularios:
e Todos los formularios en sentido descendente van filtrando en cascada sobre la
consulta del formulario del nivel inferior.
e Todos los formularios pueden volver al principal perdiendo en el proceso el filtro
e Desde el formulario de féormulas se puede volver al de Cataratas o avanzar al de
cirugias manteniendo el filtro activo sobre el registro.

N iVEI pri mero Formulario principal

1 Formulario de ayuda al B A
N Ive I Seg un d 0 formulario prir)((l:JipaI Formulario Registro
1 subformulario de Formulario de
Te rce rni Ve I Enfermedades Catarata
—

1 Formulario de Formulario de p P—
CuaI’tO n |Ve| Formulas formulario de Cirugia.

4 —leeyg

1 H Formulario de Formulario de Formulario de C
Qu | nto n Ivel ayuda de formulas ayuda de cirugia. Visitas global,
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Il. Variables incluidas en el estudio

a. Variables demograficas

Las variables de este tipo se recogen en la primera visita previa a la cirugia. Se trata de
variables para definir la poblacién de partida (edad, genero, ayuntamiento de origen) y
asociaciones conocidas (o sospechadas) de pseudoexfoliacién que se pretende investigar.

Propiedades
Nombre Descripcion
Clase Caracteristicas
o Continua (6 cifras /0 Clave interna identificador del sujeto en la
IdPac Cuantitativa .
decimales) cohorte.
FecNac Cuantitativa Fecha corta Fecha de nacimiento del sujeto.
Fecinc Cuantitativa Fecha corta Fecha de inclusién en la cohorte.
Sexo Categoérica Binaria (O=varén, 1 mujer) Genero del sujeto
CP Categorica Cédigo postal
DM Categoérica Binaria (0=No, 1 Si) Diabetes mellitus previo a la intervencion.
HTA Categoérica Binaria (0=No, 1 Si) Hipertension arterial previa.
Sordera Categoérica Binaria (0=No, 1 Si) Patologia auditiva previa
. . X Diagnosticado de glaucoma de dngulo abierto
GlaucoCron Categorica Binaria (0=No, 1 Si) .
previo.
. . X Diagnosticado de glaucoma de dngulo Cerrado
GlaucoEst Categoérica Binaria (0=No, 1 Si) .
previo.
ACV Categoérica Binaria (0=No, 1 Si) Accidente cerebro vascular previo.
Ester Categoérica Binaria (0=No, 1 Si) Consumo de esteroides.
Miopia Categorica Binaria (0=No, 1 Si) miopia superior a -3 dioptrias
Ojo Categdrica Binaria (0=No, 1 Si) Ojo sometido a cirugia
Pseudoexf Categorica Binaria (0=No, 1 Si) Presencia de pseudoexfoliacion
Farmacos antiagregantes (0=No, 1=salicilico,
Categori 5 cat i 2=clopid | 3=ticlopidi 4=dobl
Fantiag ategorica categorias CAOpI ogr.e,, iclopidina, oble
antiagregacion)
. Categorica Binaria (0=No, 1 Si) Farmacos anticoagulantes
Fanticoag
Falfa Categdrica Binaria (0=No, 1 Si) Farmacos alfa agonistas
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b. Variables principales

Incluye esta categoria variables que permiten definir los efectos principales y calcular los
valores de refraccion estimados (para el uso con las formulas de 32 generacidn de calculo de
potencia). Estas pueden ser recogidas una sola vez o multiples dependiendo de la variable.

Variables que se recogen en una unica ocasion (en la visita pre cirugia o
en la primera visita tras cirugia)
Propiedades
Nombre Descripcion
Clase Caracteristicas
] o Continua (2 cifras /0 S - :
Pio Cuantitativa . Presién intraocular (mmHg y sin decimales)
decimal)
o Continua (4 cifras /0
Edema Cuantitativa . Edema en % de espesor
decimal)
. . Continua (2 cifras /1 o .
Midriasis Cuantitativa . Midriasis (en mm y con solo un decimal).
decimal)
Continua (2 cifras /1
Procamara Cuantitativa .( / Profundidad de cdmara anterior (CA) en mm.
decimal)
. e Continua (2 cifras /1 . o
Lcristal Cuantitativa . Longitud del cristalino (L) en mm.
decimal)
. L Continua (2 cifras /1 . .
Laxial Cuantitativa . Longitud axial (LA) en mm.
decimal)
. o Continua (2 cifras /1 . | |
Lvitreo Cuantitativa . Longitud de cdmara vitrea (V) en mm.
decimal)
o Continua (2 cifras /2 . . . ,
K1 Cuantitativa ) Constante k primer eje (en dioptrias).
decimales)
Continua (2 cifras /2
K2 Cuantitativa . ( / Constante k del segundo eje (en dioptrias).
decimales)
o Continua (2 cifras /2 Potencia esférica previa a cirugia (en dioptrias) en
PotEsferP Cuantitativa .
decimales) pasos de 0,25d.
o Continua (2 cifras /2 Potencia cilindrica previa a cirugia (en
PoteCylIP Cuantitativa . . B
decimales) dioptrias)en pasos de 0,25d.
) e Continua (3 cifras /0 Eje de potencia cilindrica (en grados) en pasos de
EjeP Cuantitativa .
decimal) 10 (entre 0 y180).
X o Continua (2 cifras /1 Agudeza visual previa a cirugia (EDTRS en pasos
AvisualP Cuantitativa i
decimal) deO,1ydela?2)
. o Continua (2 cifras /1 Agudeza visual previa a cirugia con la mejor
AvisualPC Cuantitativa X L,
decimal) correccion (EDTRS en pasos de 0,1y de 1 a 2)
. e Continua (3 cifras /0 Direccion primaria de incisidn (en grados y sin
Incis Cuantitativa . i
decimales) decimales).
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FechC Cuantitativa Fecha corta Fecha de la intervencién quirdrgica.
o Continua (2 cifras /2 L . i
Poslente Cuantitativa . Posicion lente determinada con el ecégrafo
decimales)
. o Continua (2 cifras /1
Lio Cuantitativa . Constante de la lente
decimal)
. e Continua (2 cifras /1 .
PLio Cuantitativa . Potencia de la lente.
decimal)
L e Continua (2 cifras /0 L
Cirujano Cuantitativa . Constante A del cirujano
decimal)
. o Continua (2cifras /0 Posicion de la lente (0 no implante, 1 saco, 2
Posliol Cuantitativa . i X
decimal) Sulcus, 3 Camara anterior)
LuxLio Categorica Binaria (0=No, 1 Si) Luxacion precoz de la lente
L Binaria (0=No, 1 Si Presencia de ruptura capsular
RCapsular Categorica ( ) P P
Binaria (0=No, 1 Si Presencia de hemorragia coroidea
HCoroidea Categodrica ( ) g
. - Binaria (0=No, 1 Si) Presencia de desprendimiento de retina
DRetina Categorica

Variables que son medidas en cada seguimiento (visitas del dia siguiente

a la cirugia y sucesivas).

FechaVis Cuantitativa Fecha corta Fecha de la visita
X o Continua (2 cifras /1 Agudeza visual en cada seguimiento (EDTRS en
AvisualS Cuantitativa )
decimal) pasosde0,1ydela?2)
) L Continua (2 cifras /1 Agudeza visual en cada seguimiento la mejor
AvisualSC Cuantitativa X .,
decimal) correccion (EDTRS en pasos de 0,1y de 1 a 2)
L Continua (2 cifras /2 Potencia esférica en cada seguimiento (en
PotEsferS Cuantitativa . . |
decimales) dioptrias) en pasos de 0,25d.
o Continua (2 cifras /2 Potencia cilindrica en cada seguimiento (en
PoteCylS Cuantitativa . . )
decimales) dioptrias) en pasos de 0,25d.
. o Continua (3 cifras /0 Eje de potencia cilindrica (en grados) en pasos de
EjeS Cuantitativa X
decimal) 10 (entre 0 y180).
e Continua (4 cifras /0 . . _
Edema$S Cuantitativa . Contaje endotelial en el seguimiento.
decimales)
X o Continua (2 cifras /0 L. L
PioS Cuantitativa K Presion intraocular en cada seguimiento.
decimales)
X o Continua (2 cifras /1 Posicion de la lente en cada seguimiento
PosLio Cuantitativa . o L . .
decimal) (desviacion respecto la posicion en el eje vertical)
. o Continua (2 cifras /1 Posicion de la lente en cada seguimiento
PosLioX Cuantitativa . L, . X
decimal) (desviacion respecto al eje anteroposterior)
Presencia de Seydell (fuga de la incision) de O
Seydell Categorica Ordinal ausente, 1 a la presion, 2 espontaneo, 3
continuo, 4 atalamia
. L Binaria (0=No, 1 Si) Presencia de endoftalmia
Endoftalmia Categorica
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¢. Variables de ajuste y confusoras

Se trata de las variables necesarias para hacer el ajuste por ser modificadoras o confusoras conocidas por otros estudios o sospechadas. Se
trata de variables que se recogen una sola vez en la visita pre quirdrgica o en la propia cirugia.

Otras variables de ajuste y confusoras

(algunas de las modificadoras y confusoras como la edad ya se han descrito en apartados anteriores)

Propiedades
Nombre Descripcion
Clase Caracteristicas

Codigo del tipo de catarata (escala LEOCS Il1)

CodCat Categodrica 4 categorias con 1 decimal (tiene 4 categorias y un decimal para indicar la
dureza).
GradoCat Categoérica 4 categorias sin decimal Grado de dureza de la Catarata
Circat Categoérica 11 categorias Cddigo del cirujano que realiza la intervenciéon

. . o Continua (2 cifras /1 ) - P .
TiemCir Cuantitativa decimal) Tiempo del procedimiento quirdrgico en minutos.
ecima

. o Continua (2 cifras /1 ) .
TiempFac Cuantitativa decimal) Tiempo total de ultrasonidos en segundos
ecima

Continua (2 cifras /0

PotFac Cuantitativa . Potencia maxima de facoemulsificacion.
decimales)
Facod Categoérica Binaria (0=No, 1 Si) Presencia de facodonesis.
ExpCiruj Cuantitativa Continua (2cifras/1decimal) Afos de experiencia quirurgica
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Protocolo de cirugia de catarata

El protocolo actualmente en vigor en cirugia de catarata del hospital Virxen da Xunqueira

aprobado por la jefatura del servicio y por la comisién de farmacia incluye los siguientes

pasos:

1)
2)
3)
4)
5)

6)

7)
8)

9)

Dilatacién de los iris de los pacientes con tres farmacos: ciclopentolato, tropicamida y
atropina (este ultimo tras autorizacidon del anestesista, siempre que no exista riesgo
adicional).

Pauta de anestesia tdpica con gel de lidocaina al 2% durante 5 minutos.

Preparacion del campo quirdrgico con solucidon yodada (Betadine® diluido al 50%)
durante 1 minuto.

Realizacidn de paracentesis e instilacion de 0,5ml en camara anterior de lidocaina al 2%.
Estabilizado de la camara anterior con acido hialurénico (Healon®).

Realizado de incisidon principal con Cuchillete Alcon 2,75 o 2,2 segun la variante de la
técnica.

Capsulorresis circular continda con pinza Utrata.

Facofragmentacion del nucleo en dos o cuatro cuadrantes seguido del aspirado segun
dureza de la catarata.

Implante de la lente de primera intencion (AMOAR40e) de acuerdo al cdlculo de la
potencia.

10) Lavado de camara anterior.

11) Administracion de cefuroxima intracamerular (Img en 0,1 ml).
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IV Hoja de compromiso del investigador principal

El abajo firmante, en condicion de investigador principal, me adhiero al estudio titulado:
“Complicaciones de la facoemulsificacion en sindrome pseudoexfoliativo: un estudio de
cohortes” y me comprometo a supervisar plenamente el estudio, garantizar Ia
confidencialidad de los datos de los sujetos y, velar porque se cumpla en todo momento con
lo establecido por la Ley orgénica 15/1999, de 13 de Diciembre, de proteccién de datos de
caracter personal y Real Decreto 1720/2007, de 21 de Diciembre.

DATOS DEL INVESTIGADOR PRINCIPAL
NOMBRE: Pedro

PRIMER APELLIDO: Vdzquez

SEGUNDO APELLIDO: Ferreiro

DNI: 44821025M

E-MAIL: cefotaxima@gmail.com

Firmadoen Cee ,a21deJuliode 2015.
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