EYESI SURGICAL
Training Simulator for Intraocular Surgery
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High-End Virtual

Reality Simulator

Training of Cataract and
Vitreoretinal Surgery

,EyesiSurgical yravirtualiosrealykes
simuliatorius skirtasakieschirurgijosmokymui
Simuliatoriausplatformojegali bati jrengtos
sgsajoskataraktair stiklakanio chirurgijai.
Programirs jrangosmoduliai pateikiaaktualy
mokymoturinj. Mokymo uzduotysapimanuo
pagrindini jgadziy lavinimoiki chirurginiy
procediry ir komplikacijy valdymomokymo.

1.

Eyesi Surgical is a virtual reality simulator for intraocular surgery training. The
simulator platform can be equipped with interfaces for cataract and vitreo-
retinal surgery. Software modules provide the actual training content. The
training tasks range from basic skills training through to training of surgical
procedures and complications management. The practical training on the
simulator is complemented by introductory online courses on the VRmNet
web portal.

RISK-FREE TRAINING
Learning from Mistakes
Without Making Them

Eyesi Surgical offers a lifelike training environment and a highly realistic
simulation of intraocular structures and the behavior of fluids and tissue in
real-time. The simulator can introduce novices to the first steps of surgical
procedures. More advanced eye specialists can use Eyesi Surgical to deliber-
ately hone specific skills — without the risk of complications for real patients.

BROAD RANGE OF TRAINING SCENARIOS

Expertise Comes from Experience

The broad range of cataract and vitreoretinal training modules available on
Eyesi Surgical increases residents’ surgical experience independent from
patient flow and hospital routine. Residents can practice on their own or
under guidance from a mentor. The standardized curriculum and the simula-
tor's objective assessment gives both residents and educators confidence in
surgical abilities — before entering the OR.
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„Eyesi Surgical“ yra virtualios realybės 
simuliatorius, skirtas akies chirurgijos mokymui. 
Simuliatoriaus platformoje gali būti įrengtos 
sąsajos kataraktai ir stiklakūnio chirurgijai. 
Programinės įrangos moduliai pateikia aktualų
 mokymo turinį. Mokymo užduotys apima nuo 
pagrindinių įgūdžių lavinimo iki chirurginių 
procedūrų ir komplikacijų valdymo mokymo.
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Lifelike Training
Environment

Through the simulator’s OR microscope, trainees see
the virtual surgical field in stereo and high resolution,
while operating with lifelike surgical instruments. The
highly realistic simulation of interaction with tissue
in real-time provides for a highly immersive training
environment.

Standardized Curriculum

Eyesi Surgical comes with an embedded courseware,
offering training at different levels of difficulty. The
curriculum combines training of basic skills with sur-
gical procedures in a consecutively structured course
design, leading students step-by-step to expert
performance.

Evidence-Based
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Lifelike Environment
Realistic Surgery Training

The Eyesi Surgical platform can be equipped with a patient model head
for either cataract or vitreoretinal surgery training and an according set of
handpieces.

HIGH-END VIRTUAL REALITY

Immersive Training Experience

Eyesi Surgical offers an immersive simulated environment for training of surgi-
cal steps. Just asin real surgery, discreet instrument movements are required
to avoid undue wound stress, 10ss of viscoelastic, or diminished red reflex. The
simulation of the posterior segment environment includes a handheld light
source or a chandelier illumination and scleral indentation.




STEREO VISUALIZATION

Operating Microscope

2.3 While training on Eyesi Surgical, users see the surgical field through a binoc-
ular microscope featuring mechanical and optical systems from Haag-Streit.
The microscope offers a precise stereo visualization of the surgery simulation.
Focus and zoom are operated using the microscope foot pedal.

AUXILIARY OPTICS

Wide-Angle Viewing System

In order to enhance the lifelike training environment of Eyesi Surgical for
posterior segment surgery, it is possible to integrate a binocular indirect
ophthalmomicroscope and a stereoscopic diagonal inverter hardware mimic,
which is operated just like a real BIOM/SDI in the operating room. The complex
interactions of auxiliary optics are reproduced accurately.

OPERATING MICROSCOPE

TRUE-TO-LIFE HANDPIECES

Surgery Instruments
2.4.Simuliatoriaugankiniaijrankiaijkisami permodelioakiespjavius.

The simulator’s handpieces are inserted through incisions in the model eye.
The cataract patient head can be operated on from a temporal or superior
position. Virtual cataract instruments, such as forceps, visco cannula, cysto-
tome, and phaco probe can be assigned to the handpieces using the touch 2.1.Jautrusprisilietimui monitor)z,
screen. For posterior segment surgery training, instruments such as a light /
probe, forceps, endolaser, or vitrector are available. In the retinal detachment
training module, trainees can select an air, oil, or gas infusion.

INTERFACE AND FOOT PEDAL

OR Machine

The simulator features an OR machine interface and a two-axis foot pedal
to control fluidics. Trainees can change the phaco or vitrectomy machine
settings to explore the effects of parameter changes. The complex interaction
between instruments and intraocular tissue can be experienced in real time.

BIOM® and SDI® are registered trademarks of the OCULUS Optikgerdte GmbH. OR MACHINE INTERFACE



MEDPRO-222
Highlight

MEDPRO-222
Typewritten Text
2.3.

MEDPRO-222
Highlight

MEDPRO-222
Typewritten Text
2.4. Simuliatoriaus rankiniai įrankiai įkišami per modelio akies pjūvius.
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Standardized Curriculum
Eyesi Surgical Courseware

4.2.,EyesiSurgical tiekiamasuis ankstojdiegtamokymoprogramaPradedanhuo pagrindiniy jgadziy,
didaktires strukiiros kursaivedamokiniuszingsnispo zingsnioj jgadzius.Moduliné kursiniy prograny koncepciji
leidzia lengvaiintegruotisimuliatoriaugreniruoteg rezidentiros programas.

Eyesi Surgical comes with a preinstalled courseware. Starting with basic skills,

the didactically structured courses lead trainees step-by-step to proficiency.

The modular courseware concept makes it easy to integrate simulator training

into residency programs.

LEARNING STEP-BY-STEP
Training at the Appropriate Level of
Difficulty

Eyesi Surgical allows residents to practice at a level of difficulty appropriate

for their current skill level. The training tasks break down complex surgical

techniques into smaller pieces. Introductory online medical courses on the

VRmNet web portal complement the practical training on the simulator. The

number of Eyesi training modules is continuously being extended.
4.2.,EyesiSurgical leidzia rezidentamgpraktikuotistokiamesunkumadygyije, kuris atitinkajy dabartin jgudziy lygi. Mokymo uzduotys
suskaidosucktinguschirurginiusmetodug mazesniusvienetus JvadiniaiinternetiniaimedicinoskursaiVRmNetinternetoportalepapildc
praktiniusmokymussimuliatoriuje.,,Eyesi* mokymomoduliy skatius yranuolatpletiamas.



MEDPRO-222
Typewritten Text
4.2. „Eyesi Surgical“ tiekiama su iš anksto įdiegta mokymo programa. Pradedant nuo pagrindinių įgūdžių, didaktinės struktūros kursai veda mokinius žingsnis po žingsnio į įgūdžius. Modulinė kursinių programų koncepcija leidžia lengvai integruoti simuliatoriaus treniruotes į rezidentūros programas.
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4.2. „Eyesi Surgical“ leidžia rezidentams praktikuotis tokiame sunkumo lygyje, kuris atitinka jų dabartinį įgūdžių lygį. Mokymo užduotys suskaido sudėtingus chirurginius metodus į mažesnius vienetus. Įvadiniai internetiniai medicinos kursai VRmNet interneto portale papildo praktinius mokymus simuliatoriuje. „Eyesi“ mokymo modulių skaičius yra nuolat plečiamas.
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BASIC SKILLS TRAINING

ADbstract Tasks

Introductory basic skills tasks are designed to advance the coordination of
hand, eye, and foot and spatial orientation inside the eye. The exercises aim
at minimizing reaction time, excess movements, and tremor. The abstract
simulation tasks repeat and reinforce microsurgical motor skills, microscope
handling, and proper pivoting at the incision.
4.2. Abstrakiios modeliavimouzduotyspakartojar sustiprinamikrochirurginius
motoriniusjgadzius, mikroskopovaldymy ir tinkamg pasukin pjavyje.
EDUCATIONAL SUPPORT

Guidance Elements

Eyesi Surgical features visual and auditive guidance to support beginners in
their learning process. During the training, graphical elements support train-
ees by indicating the optimal rhexis diameter, injection speed, or the distance
of the instrument to lens and cornea, for example. Additional text messages
point out surgical mistakes.

BLENDED LEARNING

Online Medical Courses

Optional online courses on the VRmNet web portal are intertwined with the
simulator curriculum and complement the practical simulator training. The
courses illustrate anterior segment anatomy, explain the preparatory steps
for cataract surgery, and provide detailed information on surgical technigues.
Expert videos offer insights from experienced cataract surgeons.

4.2.Eksperyy videovaizdojrasuosepateikiamgpatyrusiy kataraktoshirurgy jzvalgy.

LEARNING FROM MISTAKES

Complications Management

In the more advanced Eyesi Surgical courses, trainees have the opportunity
to practice complications management in a controlled and safe environment.
Available training modules feature rescuing an errant rhexis tear, inserting an
iris expansion ring in patients with floppy iris syndrome, implanting a capsular Net
tension ring, or performing an anterior vitrectomy. -

GUIDANCE ELEMENTS

Comact mage g 0t
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4.2. Pažangesniuose akių chirurgijos kursuose besimokantieji turi galimybę 
praktikuotis ties komplikacijų valdymu kontroliuojamoje ir saugioje aplinkoje. 
Turimi mokymo moduliai yra skirti išgelbėti per klaidą įvykusį reksio plyšimą, 
įkišti rainelės išsiplėtimo žiedą pacientams, sergantiems silpnos rainelės sindromu, 
implantuoti kapsulinį įtempimo žiedą arba atlikti priekinę vitrektomiją.
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4.2. Ekspertų video vaizdo įrašuose pateikiama patyrusių kataraktos chirurgų įžvalgų.
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4.2. Abstrakčios modeliavimo užduotys pakartoja ir sustiprina mikrochirurginius 
motorinius įgūdžius, mikroskopo valdymą ir tinkamą pasukimą pjūvyje.





»~EyesiSurgical’ kataraktokursaiyra suskirstytij keturiaskylancio sunkumaopakopasMokymo moduliaisialo
jtraukiartia aplinky chirurginiy zingsniy mokymui,jskaitantkapsulorekg hidrodisekciy, fako skaldynmy&valdyma bei
fako pjaustyma, dréekinimg ir aspiracig beilOL implantacij. I$pléstiniaimokymomoduliaitaip patapimasucktingas
situacijastokiaskaip silpnosraineks sindromassusilpreéjusioszonuks ar uzpakalires kapsués plysimas,reikalaujanti

08 | 09 priekineés vitrektomijos.

Eyesi Surgical
Cataract Courseware

4.2

The Eyesi Surgical cataract courseware is organized into four tiers of ascending difficulty. The training
modules offer an immersive environment for training of surgical steps, including capsulorhexis, hydro-
dissection, phaco divide & conguer and phaco chop, irrigation & aspiration, and IOL insertion. Advanced
training modules also present complicated situations such as floppy iris syndrome, weakened zonules,
or posterior capsule rupture requiring anterior vitrectomy.

OVERVIEW

Cataract Courseware

Tier CAT-A
The CAT-Atier uses abstract scenarios to train basic microsurgical skills, such as instrument navigation

in the anterior chamber, tremor control, fine motor dexterity, and proper microscope use.
CAT-A pakopanaudojaabstrakius scenarijuskadlavinty pagrindiniusmikrochirurginiusigadzius, tokiuskaip prietaisy navigacijapriekingje
kamerojedrekzjimo valdymas smulkiosiosmotorikosmiklumasir tinkamasmikroskoponaudojimas.

Tier CAT-B

In the CAT-B tier, isolated steps of cataract surgery are trained following abstract instrument handling
tasks. Trainees will practice first steps in capsulorhexis, lens segmentation, lens removal, and intraocular
lens insertion in a simulated surgical environment.

Tier CAT-C

The CAT-C tier refines the acquired cataract skills through more challenging scenarios: trainees practice
advanced surgery technigues, such as vertical chopping or insertion of a toric 0L, and perform multi-
step cataract procedures, for example, the complete phaco divide and conguer technique.

Tier CAT-D

The CAT-D tier offers difficult cataract surgery cases under demanding conditions, such as high capsular
tensions or weak zonules. Trainees will be challenged by randomized tasks and complications, such as
posterior capsule rupture, requiring them to adapt to the surgical scenario quickly.

CAT-B pakopojeatskiri katarakto®peracijosetapaiyra mokomiatlikusabstrakiy instrument naudojimouzduotis. Stazuotojai praktikuosi:
pirmuosiuskapsuloreksiolesiy segmentavimdgsiy pasalinimoir akieslesiy jdéjimo zingsniusmituojamojechirurgirgje aplinkoje.

CAT-C pakopapatobulinaigytus kataraktoggadzius sucktingesniuosecenarijuosestazuotojaipraktikuojasipazangiaschirurgijostechnikas
tokiaskaip vertikaluspjaustymasr torinio IOL jdéjimas,ir atliekadaugiapakopekataraktoprocediras,pavyzdiui, viss fako padalijimoir
valdymotechnilg.

CAT-D pakopasiulo sucttingaskataraktooperacijasudctingomissglygomis, tokiomiskaip dideliskapsués jsitempimasar silpnoszonuks.
Stazuotojaisusidurssu atsitiktiniy iméiy uzduotimisir komplikacijomis,tokiomiskaip uzpakalires kapsués plysimas,todkl jie turés greitai
prisitaikyti prie chirurginioscenarijaus.
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„Eyesi Surgical“ kataraktos kursai yra suskirstyti į keturias kylančio sunkumo pakopas. Mokymo moduliai siūlo įtraukiančią aplinką chirurginių žingsnių mokymui, įskaitant kapsuloreksį, hidrodisekciją, fako skaldymą&valdymą bei fako pjaustymą, drėkinimą ir aspiraciją bei IOL implantaciją. Išplėstiniai mokymo moduliai taip pat apima sudėtingas situacijas, tokias kaip silpnos rainelės sindromas, susilpnėjusios zonulės ar užpakalinės kapsulės plyšimas, reikalaujantis priekinės vitrektomijos.
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CAT-A pakopa naudoja abstrakčius scenarijus, kad lavintų pagrindinius mikrochirurginius įgūdžius, tokius kaip prietaisų navigacija priekinėje kameroje, drebėjimo valdymas, smulkiosios motorikos miklumas ir tinkamas mikroskopo naudojimas.
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CAT-B pakopoje atskiri kataraktos operacijos etapai yra mokomi atlikus abstrakčių instrumentų naudojimo užduotis. Stažuotojai praktikuosis pirmuosius kapsuloreksio, lęšių segmentavimo, lęšių pašalinimo ir akies lęšių įdėjimo žingsnius imituojamoje chirurginėje aplinkoje.
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CAT-C pakopa patobulina įgytus kataraktos įgūdžius sudėtingesniuose scenarijuose: stažuotojai praktikuojasi pažangias chirurgijos technikas, tokias kaip vertikalus pjaustymas ar torinio IOL įdėjimas, ir atlieka daugiapakopes kataraktos procedūras, pavyzdžiui, visą fako padalijimo ir valdymo techniką.
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CAT-D pakopa siūlo sudėtingas kataraktos operacijas sudėtingomis sąlygomis, tokiomis kaip didelis kapsulės įsitempimas ar silpnos zonulės. Stažuotojai susidurs su atsitiktinių imčių užduotimis ir komplikacijomis, tokiomis kaip užpakalinės kapsulės plyšimas, todėl jie turės greitai prisitaikyti prie chirurginio scenarijaus.
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Eyesi Surgical
Vitreoretinal Courseware

The Eyesi Surgical vitreoretinal courseware is designed to help trainees develop essential surgical skills
for posterior segment surgery. The curriculum includes posterior hyaloid detachment, internal limiting
membrane (ILM) peeling, the removal of epiretinal membranes, or the treatment of retinal detachments
with oil or gas endotamponades. A realistic training environment is provided through the possibility of
scleral indentation, a vitrectomy machine, an endolaser, or air, oil, and gas infusion.

OVERVIEW

Vitreoretinal Courseware

Tier VRT-A

The VRT-A tier uses abstract scenarios to train basic surgical skills, such as instrument navigation in
the vitreous and using the non-dominant hand. Trainees will also learn to visualize the vitreous through
efficient use of the microscope, auxiliary optics, and light source.

Tier VRT-B

In the VRT-B tier, different vitreoretinal surgery steps will be trained separately; following abstract
instrument handling tasks, trainees will practice first steps in peeling and removing membranes, using
the endolaser, and setting the vitrectomy machine for different purposes.

Tier VRT-C

The advanced VRT-C tier refines already acquired surgery skills by training multi-step vitreoretinal pro-
cedures under increasingly demanding conditions, such as retinal detachment treatment. Enhanced
proficiency with the non-dominant hand is required to peel highly adherent membranes.
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Evidence-Based Assessment
Evaluation & Feedback

4.2.Kiekvienosuzduotiespabaigoje,EyesiSurgical’ st&zuotojamspateikiaissamy veiklosrezultaty santrauk. Mokymo sistema
registruojajvairius parametrussusijusiussu prietaisy ir mikroskop; valdymu,chirurgijosefektyvumuir audiniy gydymu.lssamu
griztamasigysys leidzia mokiniamssistemingatobulinti savojgadzius.
At the end of each task, Eyesi Surgical presents trainees with a detailed
performance summary. Various parameters relating to instrument and micro-
scope handling, surgical efficiency, and tissue treatment are recorded by the
training system. The detailed feedback allows trainees to improve their skills
systematically.

PERFORMANCE MONITORING

Training Reports

The evidence-based assessment provided by Eyesi Surgical allows educators
to monitor their residents’ training progress over time. Based on the training
reports, training contents can be tailored individually. The VRmNet web por-
tal enables educators to check on their classes’ current training status at a
glance and manage courses accordingly.

} Efficie

P Tissue treatmey
) Microscope han
)

'arget achievery
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4.2. Kiekvienos užduoties pabaigoje „Eyesi Surgical“ stažuotojams pateikia išsamią veiklos rezultatų santrauką. Mokymo sistema registruoja įvairius parametrus, susijusius su prietaisų ir mikroskopų valdymu, chirurgijos efektyvumu ir audinių gydymu. Išsamus grįžtamasis ryšys leidžia mokiniams sistemingai tobulinti savo įgūdžius.


PERFORMANCE RELIABILITY

Scoring Gates

The Eyesi Surgical courseware uses scoring gates to ensure reliability of the
performance level; trainees can only advance through assigned courses after
having met a required minimum score three times in a row.

PEFORMANCE OVER TIME

Challenge Course

The Cataract Challenge course has been designed to benchmark residents’
training performance over time. The course mimics the conditions of real sur-
gery. Every 60 minutes of training time, trainees have to perform a complete
cataract procedure in sequential order. They only have one attempt at each
cataract step and a limited time window of 15 minutes.

PEER-GROUP PERFORMANCE

Performance Comparison

On networked simulators, trainees can view an evaluation that ranks their
individual performance against other Eyesi Surgical users after each surgical
task. A presentation with box-and-whisker plots allows for judging their own
performance at a glance. Both residents and educators can also access the
peer-group comparison on the VRmNet web portal.

Status

SCORING GATES

Challenge Performance Graph

Points
500

Attempts

CHALLENGE COURSE PERFORMANCE

PERFORMANCE COMPARISON
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4.2. Iššūkio našumo diagrama
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VRMNet

Web Portal for Networked Simulators

VRmMNet is a web-based service for networked training simulators from
Haag-Streit Simulation. The web portal offers features for trainees and edu-
cators. The personalized VRmNet dashboard can be accessed online from
any computer or mobile device 24/7.

ONLINE LEARNING

courses for Trainees

Residents log in to VRMNet to access online medical courses and their training
history. To prepare trainees for their first training session, VRmNet provides
an online orientation with short videos on simulator usage.

EASY ADMINISTRATION

Performance Monitoring

Educators can view their residents’ training status online and compare their
results to peer group training data. Configurable notifications and reports
keep teachers informed on important milestones.

Benefits for Operation and Service

\e

g

Automatic Updates
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Optimized Allocation Online Service




Online Medical Courses

VRmNet features online medical courses that are
intertwined with the training curriculum on the simula-
tor. The introductory courses are enriched with videos,
images, and multiple-choice tests.

Administration Tools

Educators can use VRmNet to comfortably set up
users, manage courses, and analyze their residents’
training data down to the last detail.

Automatic Software
Updates

All simulators connected to VRmNet receive the
latest software updates automatically. Customers
profit from data back-ups and synchronization as well
as easily operated service through the VRmNet net-
working access.

VRm

MySimuators  TrainngData  System Adminstration  Oniné Courses el

Courseware Introduction
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4.2. Automatiniai programinės įrangos atnaujinimai

Visi prie VRmNet prijungti simuliatoriai automatiškai gauna naujausius programinės įrangos naujinius. Klientai naudojasi duomenų atsarginėmis kopijomis ir sinchronizavimu bei lengvai valdoma paslauga per „VRmNet“ tinklo prieigą.
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Haag-Streit Simulation
VRmagic GmbH

Turley-Str. 20

68167 Mannheim
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Phone +49 621 400 416-0

Fax +49 621 400 416-99
info-simulation@haag-streit.com
www.haag-streit-simulation.com
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