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Introduction:

Posterior Capsule Rupture (PCR) with or without
vitreous loss is the most frequently recorded
intraoperative complication of cataract surgery, and can
lead to higher risks of further surgery, infection and loss
of vision.

Higher PCR rates have been reported for first year (ST1)
and second year (ST2) trainee surgeons than for
consultant surgeons; 5.1% compared to 1.9%.

Prior to the introduction of the EyeSi surgical simulator
(VR Magic) to the UK from 2010 onwards, cataract
surgery training had been a combination of
microsurgical skills courses, wet-lab training using
animal or model eyes and experiential learning in
theatre.

Since 2010 there has been an increasing uptake of EyeSi
simulation training in the UK. This analysis aimed to
investigate the introduction of EyeSi training on the PCR
rates of first and second year trainee surgeons.

Methods:

Using The Royal College of Ophthalmologists’ National
Ophthalmology Database (RCOphth NOD), 29 centers were
identified with cataract surgery records from 2009 onwards (at least
one year prior to the introduction of EyeSi). These centers all had
data for at least 50 cataract operations performed by ST1 and/or
ST2 trainee surgeons.

The centers were contacted to determine when they introduced
EyeSi training and which other hospitals/trainees in their Deanery
had access to their EyeSi. Of these, 23 centers had either purchased
or had access to an EyeSi and 6 centers had no access to an EyeSi.

An eligible cataract operation was defined according to the criteria
used for eligibility in the National Cataract Audit (NOA)
(www.nodaudit.org.uk). Only operations performed by an ST1 or
ST2 trainee were included.

Centers were grouped into those with an EyeSi on site, those with
access to an EyeSi off site and those with no access to an EyeSi.
Statistical comparisons of PCR rates used Chi-squared tests and all
analysis was performed using STATA 14.

Results:

17,831 cataract operations were performed by 265 ST1 and
ST2 trainee surgeons.

A higher proportion of operations were performed by ST1 and
ST2 trainee surgeons who had access to an EyeSi in the latter
years of the study, Figure 1.

The case complexity according to the NOA PCR risk factors
were almost identical between the Before EyeSi, After EyeSi
and No EyeSi groups (Tables 1 and 2).

Over the study period, the unadjusted for case complexity PCR
rates decreased for the with access to an EyeSi group, Figure
2, and this applied when the access was either ‘on site’ or ‘off
site’, Figure 3.

The overall ST1 and ST2 trainee PCR rates for before, after and
no access to EyeSi were 3.5%, 2.6% and 3.8% respectively,
Table 3.

Figure 1: The percentage of operations
performed by ST1 + ST2 trainees.
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Table 1: The percentage of operations performed
by ST1 + ST2 trainee surgeons according to the NOA
patient level PCR risk factors.
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Table 2: The percentage of operations performed
by ST1 + ST2 trainee surgeons according to the NOA
eye level PCR risk factors.

Before After

o accessto e Overall
e e wEs

Number of operations. 6319 meas 2264 17am
Frst eye surgery 557 s42 563 550
Second eye surgery a3 455 a7 as0
Presence of arular co-pathalogy /
know PCR risk factor
Amblyopia 16 23 18 20
Brunescent / white cataract 11 16 24 15
Diabstic retinopathy sa 50 &9 53
High myopia 23 24 26 24
Peudosxtoliation / phacodenesis 01 03 0s 02
No fundal view / vitreous opacities 0e 04 05 os
Srevious trabeculectomy surgery 01 o1 03 01

Unspecified ‘ather 25 24 27 5

Figure 2: Unadjusted PCR rates for ST1 and
ST2 trainees by NHS year.
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Figure 3: Unadjusted PCR rates for ST1 + ST2
trainees with access to an EyeSi by NHS year.

Uradjusted FCR rate

2009 2010 201 2012 2013 2014 2015
HHS year

e First and Second year traines surgeans with access (o EyeSi on site (N = 5877 operations)
4 Fis and Second year irinee surgeans with access o EyeSi offsite (N = 9,650 operations)

The NHS year runs from 15t Apa o 31t March

Table 3: Overall PCR rates for ST1 + ST2 trainees,
before, after and with no access to an EyeSi.

Belor®  teraccess Noaccess to

"[’:;i“ to Eyesi Eyesi Ol
Number of aperations 6919 8,648 2264 | 17831
Number of cases of PCR 244 25 8 555
Unadjusted PCR rate 3.5% 2.6% 38% 3.1%

Before vs. After access to EyeSi: 3.53% vs. 2.60% (p = 0.001)
Before vs. no access to EyeSi: 3.53% vs. 3.80% (p = 0.546)
After vs. no access to EyeSi: 2.60% vs. 3.80% (p = 0.002)

Image of an EyeSi surgical simulator (VR Magic).

Conclusions:

First and Second year trainee surgeons unadjusted PCR
rates have been decreasing since 2009.

Any decrease in complications of surgery have benefits
for patients.

The reduction in PCR rates aligns with the introduction
of EyeSi simulator training.
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