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BACKGROUND RESULTS
« Extended reality (XR) includes virtual reality (VR) and augmented reality (AR). :
« XR simulates realistic surgical scenarios, enabling trainees to learn and practice in a safe and Study Type Study Population
controlled environment. Retrospective Medical
 There are a few VR training modalities available for ophthalmic training such as EyeSi, Prospective students 15%
HeIpI\/IeSee, and MicroVis. Randomized Controlled Trial _ Other 2%
« Despite significant advancements in XR technologies, its role in ophthalmic surgical training Residents
remains unclear. 0 2 4 6 8 10 12 14 68 Attendings 10%
« To the best of our knowledge, this is the first systematic review that assesses the utility of XR in Number of Studies 0 Fellows
ophthalmic surgical training. 59
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Figure 2. Types of study design used in the 36 primary studies included for review. Figure 5. Surgical trainees’ level of education.
The study populations involved medical students,

PURPOSE Thirty-six studies were included in the review made up of 12 retrospective | ol 4 sich 9 "
| | | | | | | | | | studies, 14 prospective studies, and 10 randomized controlled trials. eS| e'n.ts, eliows, attending physicians, and other
This systematic review aims to investigate the effectiveness of XR in enhancing the skills of scientific faculty.
ophthalmic surgeons and improving patient outcomes. Training Modalities _
Primary Outcomes
Table 1. Primary outcomes identified by the studies.
Primary Outcome Number of Studies
METH O DS Undisclosed _ Eyeg sFore 16
11% EVESI Complication rate 14
« A systematic search of Embase, MEDLINE, Scopus, Web of Science, Cochrane Central Register AR 5% VR 250, Operating time 9
of Controlled Trials, Cochrane Database of Systematic Reviews, CINAHL, and ProQuest 95% 0 Trainee satisfaction 4
. . o H H (0) .
Dissertations & Theses Global yielded 1354 references. MicroVis 3% Z()F:z pe”:cormance score ratte‘; EV E'I'_”ze‘; Otser"er j
« Of 1354 studies identified, 562 duplicates were removed automatically and manually. HelpMeSee PETIDTIMANEE >7 T TaTed Dy DINAE Onserver
. . : Attempts on XR 3
« The titles and abstracts of 792 studies were screened and 746 studies were excluded due to 6% Self-rated skill )
not meeting inclusion criteria or for meeting exclusion criteria. . | o | | N Self-rated XR usefulness 1
+ Full texts of the remaining 46 studies were retrieved and underwent screening, which resulted iFr:tg::e z'sTg’f\?; ?nfte;(eter:geﬁ (r)ef:ﬁi lsisehctl In primary studies. VR studies are further subdivided Specialty interest 1
in 36 studies to be included in the systematic review after excluding an additional 10 studies. yP shap S T'mektﬁ 100fcase5 1
Thirty-four studies investigated VR simulations (27 used EyeSi, two used Mor\lol:r:\t;erpgeor:?rasnce )
Inclusion criteria HelpMeSee, one used MicroVis, and four used undisclosed forms of VR) while -
: . _ Time to performance plateau 1
Studies from databases/registers (n = 1354) . . . . .
Embase (n = 699) e Studies pUbllShed frOm two studies used AR simulations. Clinical skills exam score 1
g/';%tLN(i (:nfog)l?’) January 1, 2013 to April 6, Written exam score 1
Web of Science (n = 88) References from other 2023 £ ined Trainee confidence 1
Cochrane Central Register of Controlled Trials (n = 25) sources (n =0) ] ' . Types or ourgery Traine Number of cases 1
§ CINAHL (n = 18) Citation searching (n = 0) * Prima ry studies (GXC'UdEd
o ProQuest Dissertations & Theses Global (n = 4) Grey literature (n = 0) . . . . ‘£ . .
= | Cochvane Database of Systematic Reviews (1= 1 review studies, letters, Vitreoretinal The 36 studies |Qent|fled a variety .of pr.lrr.wary outcomes
g commentaries and editorials). 39 to explore XR efficacy for ophthalmic training.
« Use of XR for ophthalmic
References removed (n = 562) , .. P Pars plana General Concluded Effect
Duplicates identified manually (n = 32) SuU rglcal tralnlng. tractomi \ Cataract Capsulorhexis
Duplicates identified by Covidence (n = 530) o . . vitrectomies
Marked as ineligible by automation tools (n = 0) Any populatlon undergomg 3% Microsurgery Cata ra Ct Chopping 28% 22%
Other reasons (n = 0) ophthalmic surgical training. Kills 14% o ] -
skills 14% 80% 3% Beneficial No difference
: MSICS 89% 11%
Studies screened (n = 792) > Studies excluded (n = 746) Exclusion criteria 59
! * No training component.
i | Studies soughtorretrieval (n = 46) °| Studies notretrieved (n =0) . I\!on-ext.ended reality Figure 4. Type of surgery trained using the XR training modality. Figure 6. Studies’ concluded effect of XR ophthalmic training.
£ l simulations. & P 5
: | o [ * Non-human ophthalmic Of the 36 studies, five trained general microsurgery skills, one trained pars plana Out of the 36 studies, 32 (83%) studies found a beneficial
gl | Studies assessed for eligibility (0 =46) - 7 Studies excluded (n = 10) - - - . - - effect of using XR technologies to train ophthalmic
Wrong intervention (n = 2) surgery. vitrectomies, one trained vitreoretinal surgery, and the other 29 trained cataract 9 4 techn Hile 4 (11% dies found
Published arile available (n = 3 * Conterence abstracts. surgery procedures, including manual small-incision cataract surgery (MSICS). zr]cc])cce Hres ]?n tec nlquesdw e 4 (11%) studies found no
Not virtual or augmented reality oublished as research paper Ifference after or compared to XR training.
simulation (n = 2)
ater.
« Process of constructing an XR
. \, rogram DISCUSSION & CONCLUSION REFERENCES
E} | Studies included in review (n = 36) Our preliminary analysis demonstrates that there is an overall benefit of XR technology in the training of ophthalmic surgeries at E ,:|:':::;.: E

various levels of education. XR training is effective for the purposes of learning new microsurgery skills, learning and practicing ‘
new ophthalmic procedures, as well as for pre-training before performing surgeries. XR training improves simulator-rated and
observer-rated scores, decreases complication rates, decreases operating time, and improves trainee satisfaction and confidence.

i'lll:.. —

Figure 1. A PRISMA diagram depicting the search strategy.



