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Un simulador portatil del CSIC permite
al paciente experimentar antes de
operarse cOmo va a mejorar su vision

® | anuevatecnologia, que esta a punto de ser lanzada al
mercado, consiste en un casco visual binocular ligero

m | os cientificos demuestran en ‘Scientific Reports’ la
equivalencia total entre el simulador y las lentes intraoculares

El nuevo sistema SimVis. /YAIZA GONZALEZ/ CSIC Comunicacién

Por primera vez, un paciente que esté a punto de ser operado de cataratas podra
experimentar cdmo va a mejorar su visidon una vez pase por quirdfano. Gracias a un
nuevo simulador portatil, desarrollado por investigadores del Consejo Superior de
Investigaciones Cientificas (CSIC), los pacientes y los cirujanos disponen de la
posibilidad de ver los efectos de una lente multifocal intraocular (que permite ver a
diferentes distancias) de forma realista antes de ser implantada. Los detalles sobre la
validacién de este nuevo dispositivo aparecen publicados en el Ultimo nimero de la
revista Scientific Reports.
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Las lentes multifocales se emplean en operaciones de cataratas (para sustituir el
cristalino cuando pierde transparencia) o para la correccidon de la presbicia o vista
cansada. Para ello existen en el mercado distintos disefos de lentes y elegir una u otra
depende de la tolerancia y preferencias que tiene cada paciente.

“La posibilidad de que el paciente experimente la visidn con una lente multifocal antes
de la cirugia resulta muy atractiva para aliviar la incertidumbre y poder manejar sus
expectativas”, asegura la investigadora del CSIC Susana Marcos, que trabaja en el
Instituto de Optica. Su equipo en el Laboratorio de Optica Visual y Biofotdnica lleva
afos desarrollando tecnologias de simulacion de visidon simultdnea con el fin de
evaluar la calidad visual con nuevos disefos de lentes multifocales antes de que éstas
sean implantadas o, incluso, fabricadas.

Ahora presentan SimVis, un simulador visual binocular ligero, auténomo y portable en
un casco. En el articulo, los cientificos demuestran la equivalencia entre la visién
aportada por su dispositivo y las lentes intraoculares, o lo que es lo mismo: las lentes
aparecen representadas en el simulador.

Una experiencia realista

“Los simuladores visuales son una técnica ideal para proporcionar a los pacientes una
experiencia realista de la multifocalidad antes de la implantacién de una lente
intraocular. Ademas, si el simulador se reduce y tiene un disefio mds practico que los
gue existen actualmente en el mercado, los beneficios se multiplican”, agrega Marcos.

Los investigadores validaron el realismo de la simulacién comparando, en un grupo de
pacientes, la agudeza visual obtenida a distintas distancias a través de una lente
trifocal (con focos para distancias de lejos, intermedias y cerca) comercial y a través de
la misma lente simulada mediante un modulador espacial de luz y la tecnologia SimVis.
“La respuesta a la multifocalidad variaba entre sujetos, pero la lente trifocal real y la
simulada ofrecieron la misma respuesta visual a través del foco”, concluye Ia
investigadora del CSIC Maria Vifias, primera firmante del articulo.

El nuevo simulador puede ser controlado a través de una aplicacion para el moévil o la
tablet. Con este programa es posible, no sdlo controlar las lentes del dispositivo, sino
ademas llevar un registro de las pruebas llevadas a cabo en cada paciente esté donde esté.

La tecnologia desarrollada por este grupo de cientificos del CSIC estd protegida mediante
cuatro patentes (una de ellas recibiéo el Premio a la Mejor Patente del Afio de la
Fundacién Madrid+d) del que el CSIC es titular, licenciadas a la empresa 2EyesVision S.L.,
una spin-off del CSIC fundada, entre otros, por varios de los investigadores de este
estudio.

Maria Vinas, Clara Benedi-Garcia, Sara Aissati, Daniel Pascual, Vyas Akondi, Carlos Dorronsoro & Susana
Marcos. Visual simulators replicate vision with multifocal lenses. Scientific Reports. DOI:
10.1038/s41598-019-38673-w

Alda Olafsson / CSIC Comunicacién
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CSIC presenta un
simulador para
experimentar los efectos de
la cirugia ocular

EFE
07/02/2019 (15:15)

Madrid, 7 feb (EFE).- Cientificos espafioles del Instituto de Optica

del Centro Superior de Investigaciones Cientificas (CSIC) han

presentado hoy un simulador portatii que permite al paciente

experimentar cOmo mejoraria su vision, y con qué tipo de lente,

antes de someterse a cirugia.

El simulador, denominado SimVis, ha sido desarrollado por el
laboratorio de Optica visual y biofoténica del Instituto de Optica y
permite resolver la incertidumbre de cémo va a responder un
paciente a una operacion de correccion de vision permitiéndole
experimentar de primera mano el resultado de la intervencion,
especialmente en el caso de la presbicia.

La presbicia o vista cansada, que segun afirman los investigadores
afecta a todas las personas mayores de 45 afos -hasta 1.000
millones en el mundo- aparece cuando el cristalino deja de enfocar
y se hace necesaria una correccion con lentes multifocales, para ver
a varias distancias.



Estas lentes son implantadas mediante cirugia y sustituyen al
cristalino cuando no es capaz de enfocar o ha perdido
transparencia, como sucede en el caso de las cataratas.

Sin embargo, la existencia en el mercado de diferentes disenos de
lentes genera diversidad de respuestas entre los pacientes y de ahi
la utilidad del SimVis pues, segun ha explicado hoy una de sus
disefiadoras Maria Vifas, "el simulador permite ver al paciente qué
tipo de lente multifocal prefiere que le implante el cirujano”.

De acuerdo con el estudio elaborado sobre este dispositivo y
publicado hoy por la revista britanica Scientific Reports, los
investigadores del CSIC han comprobado que las proyecciones del
dispositivo coinciden con las de simuladores mas grandes vy
costosos y con la lente intraocular real que se implanta en cirugia.
Los cientificos analizaron el realismo de la simulacibn comparando
la agudeza visual obtenida a distintas distancias con una lente
multifocal comercial y a través de la misma lente simulada mediante
SimVis.

“La respuesta a la multifocalidad variaba entre sujetos, pero la lente
multifocal real y la simulada ofrecieron la misma respuesta visual a
través del foco”, ha sefalado Vifias durante la presentacion.

Susana Marcos, directora del laboratorio, ha afiadido que este
dispositivo estd basado en la Optica adaptativa, "una tecnologia
generalmente usada en telescopios pero que hemos miniaturizado
en este dispositivo".

Las dos investigadoras han recalcado su pequefio tamano y
portabilidad frente a otros simuladores mas grandes y costosos, asi



como la sencillez de su manejo, a través de una aplicacion para
teléfono mévil o una tableta.

Marcos también ha sefialado que el simulador servira tanto para los
hospitales, antes de llevar a cabo una cirugia, como para la
industria, "para comprobar una lente antes de sacarla al mercado,
ya sea intraocular o lente de contacto".

"Desde el principio, el objetivo del estudio fue crear un dispositivo
asequible y de bajo coste", lo que supone una ventaja afadida
porque "sera asumible para instituciones publicas".

Se prevé que el SimVis salga al mercado a principios de 2020,
aunque algunas clinicas ya la estan empleando para elaborar
estudios complementarios y se espera que a final de afo esté a
disposicién de algunas empresas en Estados Unidos.

Esta tecnologia esta protegida por cuatro patentes del CSIC, una de
las cuales recibi6 el premio a la Mejor Patente del Afo de la
Fundacién Madri+d, y serd comercializada por 2Eyes Vision, una
empresa dependiente del propio CSIC. EFE
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Scientists introduce binocular
visual simulator to evaluate
visual quality before surgery
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The details regarding the validation of this new device are published in the latest issue of Scientific Reports.

Multifocal lenses are used in cataract surgeries - 1o replace the crystalline when it has lost its transparency -
or to correct for presbycpia. There are different lens designs in the market, and choosing one or another
depends on each patient's tolerance and preference.

"The possibility of the patient experimenting vision with a multifocal lens before the surgery is very atiractive
to reduce uncertainty and to manage expectations”, ensures CSIC researcher Susana Marcos, who works at
the Institute of Optics. Her team at the Visual Optics and Biophotonics Laboratory has spent years developing
technologies of simultaneous vision simulation aiming at evaluating visual quality with new designs of
multifocal lenses before they are implanted or even manufactured.

Related Stories

Now;, they are introducing SimVis, a lightweight binocular visual simulator which is autonomous and wearable
in helmets. In the article, scientists show the equivalence between the vision provided by their device and the
intraocular lenses. In other words, lenses are depicted in the simulator.

A realistic experience

"Visual simulators are an ideal technique to provide patients with a new realistic experience of muitifocality
before the implantation of a new intraocular lens. In addition, if the simulator is miniaturized and has a more
practical design than the ones currently available in the market, benefits could multiply", adds Marcos.

Researchers validated the simulator's realism in a group of patients by comparing the visual acuity obtained
at different distances through a commercial trifocal lens - with focal points for close, intermediate and long
focal distances - and through the same lens simulated by a spatial light modulator (ancther simulating
technology) and by SimVis . "The response to multifocality depends on the subjects, but the real trifocal lens
and the simulated one offered the same visual response through-focus in each patient”, concludes CSIC
researcher Maria Vifias, first author of the article.

The new simulator can be wirelessly controlled by a mobile application or a tablet. With this program it is
possible not just controlling the device's lenses, but also 1o track the functional tests conducted on each
patient wherever they are.

The technology developed by this group of CSIC scientists is protected by four patents - one of them received
the award "Premio a la Mejor Patente del Afio" from the Madrid+d Foundation - owned by CSIC, and licensed
to the company 2EyesVision S.L., a spin-off founded, among others, by some of the study researchers.
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A simulator allows patients to experience
how their vision will improve before surgery

7 February 2019

manage expectations," says CSIC researcher
Susana Marcos, who works at the Institute of
Optics. Her team at the Visual Optics and
Biophotonics Laboratory has spent years
developing technologies of simultaneous vision
simulation aiming at evaluating visual quality with
new designs of multifocal lenses before they are
implanted or even manufactured.

Now, they are introducing SimVis, a lightweight
binocular visual simulator that is autonomous and
wearable in helmets. In the article, scientists show
the equivalence between the vision provided by
their device and the intraocular lenses. In other
words, lenses are depicted in the simulator.

The new system SimVis Credit: YAIZA GONZALEZ/
CSIC Communication

For the first time, patients will be able to
experience how their vision will improve after
cataract surgery, just before surgery. Thanks to a
new wearable visual simulator developed by
scientists from the National Research Council
(CSIC), patients and surgeons are able to see the
effects of an intraocular multifocal lens, which
allows seeing at different distances, in a realistic
way before being implanted.

The details regarding the validation of this new
device are published in the latest issue of Scientific

Reports. The new system SimVis. Credit: YAIZA GONZALEZ/

CSIC Communication

Multifocal lenses are used in cataract surgery to
replace the lens when it has lost its transparency
or to correct for presbyopia. There are different
lens designs in the market, and choosing one or
another depends on each patient's tolerance and
preference.

A realistic experience

"Visual simulators are an ideal technique to provide
patients with a new realistic experience of
multifocality before the implantation of a new
intraocular lens. In addition, if the simulator is
miniaturized and has a more practical design than
the ones currently available in the market, benefits
could multiply," adds Marcos.

"The possibility of the patient experimenting with
vision using a multifocal lens before the surgery is
very attractive to reduce uncertainty and to
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Researchers validated the simulator's realism in a
group of patients by comparing the visual acuity
obtained at different distances through a
commercial trifocal lens—with focal points for close,
intermediate and long focal distances—and through
the same lens simulated by a spatial light
modulator (another simulating technology) and by
SimVis . "The response to multifocality depends on
the subjects, but the real trifocal lens and the
simulated one offered the same visual response
through-focus in each patient," concludes CSIC
researcher Maria Vifas, first author of the article.

The new simulator can be wirelessly controlled by a
mobile application or a tablet. With this program, it
is possible not just to control the device's lenses,
but also to track the functional tests conducted on
each patient wherever they are.

More information: Scientific Reports (2019). DOI:
10.1038/s41598-019-38673-w

Provided by Spanish National Research Council
(CsIC)
APA citation: A simulator allows patients to experience how their vision will improve before surgery
(2019, February 7) retrieved 12 February 2019 from https://medicalxpress.com/news/2019-02-simulator-
patients-vision-surgery.html
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A simulator allows patients to experiment how
their vision will improve before surgery

The new technology, which is about to launched on the market, consists of a lightweight
binocular helmet

SPANISH NATIONAL RESEARCH COUNCIL (CSIC)

IMAGE: THE NEW SYSTEM SIMVIS view more >

CREDIT: YAIZA GONZALEZ/ CSIC COMMUNICATION
The details regarding the validation of this new device are published in the latest issue of Scientific Reports.

Multifocal lenses are used in cataract surgeries - to replace the crystalline when it has lost its transparency
- or to correct for presbyopia. There are different lens designs in the market, and choosing one or another
depends on each patient's tolerance and preference.

"The possibility of the patient experimenting vison with a multifocal lens before the surgery is very
attractive to reduce uncertainty and to manage expectations", ensures CSIC researcher Susana Marcos,
who works at the Institute of Optics. Her team at the Visual Optics and Biophotonics Laboratory has spent
years developing technologies of simultaneous vision simulation aiming at evaluating visual quality with
new designs of multifocal lenses before they are implanted or even manufactured.



Mow, they are introducing SimVis, a lightweight binocular visual simulator which is autonomous and
wearable in helmets. In the article, scientists show the equivalence between the vision provided by their
device and the intraocular lenses. In other words, lenses are depicted in the simulator.

A realistic experience

“Wisual simulators are an ideal technique to provide patients with a new realistic experience of multifocality
before the implantation of a new intraocular lens. In addition, if the simulator is miniaturized and has a
more practical design than the ones currently available in the market, benefits could multiply”, adds
Marcos.

Researchers validated the simulator's realism in a group of patients by comparing the visual acuity
obtained at different distances through a commercial trifocal lens - with focal points for close, intermediate
and long focal distances - and through the same lens simulated by a spatial light modulator (another
simulating technology) and by SimVis . "The response to multifocality depends an the subjects, but the real
trifocal lens and the simulated one offered the same visual response through-focus in each patient”,
concludes CSIC researcher Maria Vinas, first author of the article.

The new simulator can be wirelessly controlled by a mobile application or a tablet. With this program it is
possible not just controlling the device's lenses, but also to track the functional tests conducted on each
patient wherever they are.

The technaology developed by this group of CSIC scientists is protected by four patents - one of them
received the award "Premio a la Mejor Patente del Afo™ from the Madrid+d Foundation - owned by CSIC,
and licensed to the company 2EyesVision 5.L., a spin-off founded, among others, by some of the study
researchers.
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