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Purpose—To measure the impact of trabeculectomy surgical simulation training on core surgical
skill competency in resident ophthalmologists.

Methods—This is a post-hoc analysis of the GLAucoma Simulated Surgery (GLASS) trial,
which is a multi-center, multi-national randomized controlled trial. Resident ophthalmologists
from six training centers in sub-Saharan Africa (in Kenya, Uganda, Tanzania, Zimbabwe and
South Africa) were recruited according to the inclusion criteria of having performed zero surgical
trabeculectomies and assisted in less than five. Participants were randomly assigned to intervention
and control arms using allocation concealment. The intervention was a one-week intensive
trabeculectomy surgical simulation course. Outcome measures were mean surgical competency
scores in eight key trabeculectomy surgical skills (scleral incision, scleral flap, releasable suturing,
conjunctival suturing, sclerostomy, tissue handling, fluidity and speed), using a validated scoring
tool.

Results—Forty-nine residents were included in the intention-to-treat analysis. Baseline
characteristics were balanced between arms. Median baseline surgical competency scores were
2.88/16 (IQR 1.75-4.17) and 3.25/16 (IQR 1.83-4.75) in the intervention and control arms
respectively. At primary intervention, median scores increased to 11.67/16 (IQR 9.58-12.63) and
this effect was maintained at three months and one year (p= 0.0001). Maximum competency
scores at primary intervention were achieved in the core trabeculectomy skills of releasable
suturing (n=17, 74%), scleral flap formation (n=16, 70%) and scleral incision (n=15, 65%)
compared to scores at baseline.

Conclusion—This study demonstrates the positive impact of intensive simulation-based surgical
education on core trabeculectomy skill development. The rapid and sustained effect of resident
skill acquisition pose strong arguments for its formal integration into ophthalmic surgical
education.

Keywords
Ophthalmology; Training; Africa; Simulation; Education; Glaucoma

Introduction

Glaucoma is the leading cause of irreversible blindness, affecting approximately 76 million
people worldwide in 2020.1 Recent estimates suggest that over 100 million people will

be diagnosed with the condition by 2040, largely due to an increasing and ageing global
population.! Primary openangle glaucoma (POAG), in particular, develops earlier in those
of African ancestry, with a more aggressive and rapid progression to advanced disease
compared to other ethnic groups.2 Currently, Africa has the highest global prevalence

of glaucoma and POAG, estimated at 4.8 % (95% CI 2.6- 8.0) and 4.2% (Cl 2.1-7.4)
respectively in those aged 40 to 80 years.? Importantly, glaucoma is responsible for 4.4%
(Cl4.1- 5.0) of all blindness in Africa, which is proportionately much higher than other
regions in the world.2 Urgent public health measures are therefore required to control and
reduce the disease burden in the region.

The most effective way to slow the rate of disease progression in glaucoma is by targeted
lowering of intraocular pressure (IOP). This is typically done using a step-wise approach,
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depending on the subtype of disease, the extent of optic nerve damage, and the degree

of visual field dysfunction. Yet, in sub-Saharan Africa (SSA), management of glaucoma

is challenging for several reasons; late diagnosis, poor adherence to treatment and limited
access to healthcare services and treatment. -6 Furthermore, a profound lack of patient
awareness about the condition means that those affected often present with advanced,
irreversible sight loss. In POAG, the initial step in treatment is medical, using long-term
topical drop therapy, but in SSA, this is confounded by barriers in affordability, adherence
and side effects. >/ Laser therapy, such as selective laser trabeculoplasty, is effective in
lowering IOP and offers an alternative and safe initial treatment for African individuals with
mild to moderate glaucoma. 82 However, the I0P lowering effect from laser treatment is
only temporary, with many requiring repetitive treatment or initiation of medical or surgical
therapy later in life. Furthermore, its efficacy in advanced disease remains unclear. For
these reasons, surgical management of glaucoma, in the form of trabeculectomy, is often
recommended as the first line choice in SSA.10

Trabeculectomy remains the gold standard surgical procedure and is the most effective
technique for long-term IOP management. 711 However, the provision of trabeculectomy
depends on the availability of ophthalmic surgeons with surgical proficiency. At present,
there is a global shortage of ophthalmologists, with a disproportionate shortage of
ophthalmologists in SSA (an average ratio of 2.5 per million population, against a global
average of 31.7) that are mostly confined to urban areas.12-13 Due to the magnitude of
disease burden and high general patient workload, ophthalmologists are often denied the
opportunity for sub-specialist training in glaucoma, resulting in a paucity of glaucoma
surgical skills.12 These challenges, coupled with a low uptake of surgical treatment, a fear of
surgical complications and challenges in post-operative care, make many ophthalmologists
reluctant to offer trabeculectomy as a first line treatment option to patients. 1214

A practical solution is to enhance the existing surgical skillset of current and prospective
ophthalmologists in SSA. There is widespread variability in the number of trabeculectomies
performed during residency, with a mean of 4 (median of 1) in a recent survey of

resident ophthalmologists in the Eastern, Central and Southern African (ECSA) region.1>
Qualitative analysis found that residents in the region expressed a need for improvement

in conventional ophthalmic surgical training, with better supervision and more use of
simulation-based surgical education (SBSE). 15 Conventional ophthalmic surgical teaching
in SSA typically uses theoretical-based learning, observation, low use of SBSE (mostly
using low to moderate-fidelity simulation models), followed by live surgical teaching for
advanced skill development.1® Importantly, the use of SBSE varies across the different
training institutions in the region and is not uniformly integrated into ophthalmic surgical
training. For those using SBSE in their ophthalmic surgical training, many report inadequacy
of training facilities and tools, as well as a lack of trainer supervision.16 Yet, compared

to the traditional Halstedian apprenticeship model of “see one, do one, teach one”, SBSE
offers a safer alternative for junior surgeons to refine their skills in the absence of patient
harm, by using artificial training models. It is associated with less error rate, improvement
in skill acquisition and fewer intraoperative complications.17-20 Yet, whilst there is extensive
research in simulation techniques for cataract surgery, data on SBSE in glaucoma surgery is
limited. At the time of writing, there is no known integrated, comprehensive SBSE course
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on surgical trabeculectomy in SSA. The GLAucoma Simulated Surgery (GLASS) trial is
the first known randomised controlled trial (RCT) assessing the efficacy of intense SBSE
in glaucoma surgery on overall surgical competence, confidence, and live trabeculectomy
surgery output in SSA-based resident ophthalmologists. 21 Here we present a post-hoc
analysis of the GLASS trial data that evaluates the impact of SBSE on core trabeculectomy
surgical skill competency in resident ophthalmologists.

Materials & Methods
Study Design

This is a post-hoc analysis from the GLASS trial, which is a randomised controlled, parallel-
group efficacy trial conducted between October 2017 and July 2019. Trial participants

were randomized to two arms, with intended 1:1 allocation ratio. The trial design and
primary results have been fully presented elsewhere. 2122 Ethical approval was obtained
from the London School of Hygiene and Tropical Medicine and the collaborating research
institutions.21:22 The trial was registered (PACTR201803002159198).

Setting & Participants

Resident ophthalmologists from six training centers in Kenya, Uganda, Tanzania, Zimbabwe
and South Africa, were recruited according to the inclusion criteria of having performed zero
surgical trabeculectomies and assisted in less than five. Participants were in their second,
third or fourth year of postgraduate ophthalmology training.

Intervention

The trial intervention was a one-week, intense trabeculectomy SBSE course. The course
consisted of theoretical and practical-based teaching on glaucoma and trabeculectomy
surgery. The surgical procedure was deconstructed and instruction in surgical steps was
provided using a modified Peyton’s four-stage approach.21:23 Individual steps of the
procedure were practiced using low cost, moderate-fidelity simulation materials including
foam materials for suturing practice and apple peels for scleral flap construction.24 A full
trabeculectomy procedure was performed on high-fidelity synthetic ‘Advanced TrabEye’
simulation surgery eyes (PS-023, Phillips Studio, Bristol, UK) and using Zeiss Stemi 305
microscopes (Carl Zeiss Microscopy, Jena, Germany) for the competency assessments. Each
resident’s trabeculectomy procedure on the high-fidelity synthetic ‘Advanced TrabEye’
was recorded using the Zeiss Labscope App (V.2.8.1) on iPads. Participants allocated to
the control arm received the exact same intervention shortly after the one year follow-up
assessment.

Outcomes

Participants were assessed on their competency in completing a full trabeculectomy
procedure using the ophthalmic simulated surgical competency assessment rubric (Sim-
OSSCAR) grading tool. 25 Timelines of assessment were at baseline, primary intervention
(time of intervention in the intervention arm), three months, one year, time of intervention in
the control arm, and fifteen months (equivalent to three months after intervention received in
the control arm, Figure 1).
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Anonymized video recordings of the procedures were assessed by two independent, masked
graders who were experts in glaucoma surgery and had undergone familiarization training
using the Sim-OSSCAR tool (Figure 2). Video recordings of procedures were allocated a
random seven-digit number, being the only identifiable information available for grading.
Each grader was therefore fully masked to the participant’s identity, allocation arm, training
institution and timing of surgical assessment. The primary outcome measure was the
combined mean score of three masked assessments of simulation surgical performance
over the study period in eight selected core skills from the Sim-OSSCAR tool (Figure 3).
Each grader evaluated a minimum of two and maximum of three anonymized videos, and
allocated a maximum score of 2 to each selected core surgical skill. The maximum overall
score for the combined surgical skills per anonymised video was 16. Secondary outcome
measures included individual core surgical skill competency scores most improved after
intervention and the trends in individual core surgical skill competency scores over the 15
month study period.

Statistical analysis

Results

The GLASS trial protocol and primary analysis included the sampling strategy, sample size
and power calculations. 2122 Intention-to-treat (ITT) analysis was used for all outcome
measures. Results were presented as mean + standard deviation (SD) for parametric data,
and median and interquartile range (IQR) for non-parametric data. Wilcoxon signed rank
test was used for differences in combined core skill competency scores at each assessment
timeline and for differences in scores between trial arms. Residents achieving maximum
scores in competency in individual core surgical skill were presented as numbers and
percentages, with Fisher’s exact test used to measure statistical significance for differences
in proportions between trial arms and McNemar’s test for differences at each assessment
timeline. All statistical analyses were conducted using STATA for Windows version 16.0
(StataCorps, Texas, USA), with an alpha level of p<0.05 deemed as statistically significant.

Fifty-three participants were assessed for eligibility for the GLASS trial during the study
period. Two participants were excluded pre-randomisation due to prior surgical experience.
Fifty-one participants were recruited and randomised, with 25 allocated to the intervention
arm with two dropouts, and 26 to the control arm. Forty-nine participants were included in
the GLASS trial ITT sub-analysis?!, in whom baseline characteristics of age, sex and time in
residency were balanced.

Overall surgical competency in simulated trabeculectomy

The median combined surgical competency scores at baseline were 2.88/16 points (IQR
1.75-4.17) and 3.25 (IQR 1.83-4.75) in the intervention and control arms respectively
(Table 1). At primary intervention, median scores increased to 11.67 (IQR 9.58-12.63,;
p=0.00001). This increase in core surgical competency scores was maintained at three
months (median 11.67, IQR 10.33-13.17; p=0.00001) and at one year (median 11.50,
IQR 9.67-12.67; p=0.0001) in the intervention arm. On receiving the intervention after
one year of conventional training, median scores in the control arm increased to 11.33
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(IQR 10.67-12.50; p=0.00001). The increase was maintained at fifteen months (median
11.00, IQR 8.17-14.00; p=0.0156). When comparing the trial arms, the difference between
combined surgical competency scores at three months and at one year showed a large effect
of the training intervention (p=0.00001, Table 2).

Trends in surgical skill competency over time

Figure 4 illustrates the mean scores of individual core surgical skill between arms. Trial
participants in both arms achieved higher mean scores in core surgical skill competency

on receiving the intervention. In the intervention arm, the highest score achieved was in
releasable suturing at primary intervention (mean 1.77+ SD 0.42). At three months, the
highest score was in conjunctival suturing (mean 1.87+ SD 0.22); at one year, the highest
score was releasable suturing (mean 1.71+ SD 0.30). Conversely, mean scores in the control
arm at three months and one year were similar to those at baseline. Following intervention
in the control arm at one year, the highest score was seen in conjunctival suturing (mean
1.93 £SD 0.23) and remained so at 15 months (mean 1.64 £SD 0.38). Lowest scores were
achieved in speed at primary intervention (mean 0.48 £SD 0.71) and remained so at three
months (mean 1.02 + SD 0.71) and at one year (mean 1.03 £SD 0.72) in the intervention
arm. The lowest scores were also in speed in the control arm at the time of intervention and
at 15 months (mean 0.64 + SD 0.64 and mean 1.14 + SD 0.69 respectively).

Maximum scores in surgical skill competency

Few participants achieved maximum scores in surgical skill competency prior to receiving
the intervention (Figure 5). At primary intervention, releasable suturing was the most
competent skill achieved, with 17/23 (74%) participants in the intervention arm achieving
maximum scores. This was followed by scleral flap (=16, 70%) and scleral incision (n=15,
65%). However, the number of participants with maximum scores declined at three months
and again at one year. The exception was in fluidity and speed, where participants achieving
maximum scores in these skills were significantly higher at three months than at the

time of primary intervention (2 = 6.53, p=0.0106 and x °= 8.33, p=0.0039 respectively,
McNemar’s test). The number of participants in the control arm achieving maximum scores
rose from one (4%) at three months to three (13%) at one year. Following the intervention,
20 participants (83 %) achieved maximum scores in conjunctival suturing, followed by
releasable suturing (n=15, 63%) and scleral flap (n=10, 42%). When comparing the two
arms, only maximum scores in conjunctival suturing were significantly different (p=0.018,
Fisher’s exact), with the control arm achieving more maximum scores after intervention than
the intervention arm had at that same point.

Discussion

Overall efficacy of glaucoma surgical simulation

The GLASS trial is the first known international multi-center RCT to demonstrate a positive
effect of glaucoma surgical simulation training on surgical competency of ophthalmology
residents.?! Participants in both the control and intervention arms showed significant
improvement in competency after receiving high-fidelity, intense SBSE and this effect was
maintained months after the intervention. There was a significant difference in competency
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between the trial arms, illustrating the disparity in skill uptake between those receiving
conventional ophthalmic surgical teaching and simulation-based training. Few studies are
available for direct comparison. A study evaluating the efficacy of virtual-reality (VR)

SBSE on resident and medical student competency in simulated pars plana vitrectomy found
that those naive to simulation had longer operating times and more incidences of retinal
detachments compared to those with simulation training.26 However, these findings were not
statistically significant, owing to a low sample size of 14. Similarly, Solverson et al. reported
marked improvement in the error rate of novice surgeons using the Eyesi VR simulator,

yet the study lacked a simulation naive comparison group or a validated means of skill
assessment.2” As the GLASS trial used a validated scoring rubric and adopted an RCT
study design, our findings strongly indicate that SBSE can have an immediate and sustained
improvement in glaucoma surgical skills.

Efficacy of glaucoma surgical simulation on core surgical skills

In the absence of training, residents scored poorly in core skills required for modern
trabeculectomy surgery such as releasable suturing. Conversely, they scored highest in
scleral incision and flap formation, possibly from previous surgical experience in small
incision cataract surgery.1® With conventional training alone, mean scores remained at
novice level, with little progression to competent level. Yet, a significant and sustained
improvement in competency was observed in both arms shortly after receiving simulation
training. Importantly, skills traditionally used in trabeculectomy surgery, such as releasable
suturing, sclerostomy and conjunctival suturing, saw the biggest improvement overall which
supports the hypothesis that targeted simulation training can refine sub-specialist surgical
skills. Of note, there was little change in general skills such as fluidity and speed possibly
due to insufficient repetitive skill practice by residents over the course of the study.
Continuous simulation practice may therefore help reduce overall trabeculectomy surgery
time.

Although glaucoma SBSE led more residents to progress to competent level, the subsequent
decline in competent scores in later months suggests that residents may become deskilled

in acquired trabeculectomy surgical skills over time. This may be due to insufficient
exposure to live trabeculectomy surgery practice in conventional training or inadequate
uptake of simulation practice between follow-up assessments. Arguably, SBSE should be
used to complement traditional surgical teaching rather than replace it 28, as transfer of
surgical skills to the operating room can vary widely depending on the type and amount

of simulation training received.19-27 Moreover, the true association between simulated
training and clinical practice remains uncertain. When examining transfer of skills to

live surgery, most studies have adopted a retrospective study design to investigate the

effects of simulation training based on patient outcomes. For example, one US-based
retrospective case series found significantly lower phacoemulsification complication rates

in residents with VR simulation training compared to simulation-naive residents (2.4% vs
5.1% respectively, p=0.037).2% However, Belyea et al’s retrospective case review reported no
significant difference in phacoemulsification complication rates between third year residents
with and without VR simulation training.1® Prospective assessment and comparison of
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surgical skill competency in both simulated and live surgeries may be useful to determine
the true effect of simulation training.

Limitations—This study has several limitations. Firstly, this is a retrospective post-hoc
analysis of data from the GLASS trial. Therefore, the GLASS trial was not originally
powered to address the hypothesis that specific skills benefit more from intense simulated-
based training in trabeculectomy. As a result, the true efficacy of the intervention reported

in our study may be exaggerated due to sub-analyses of the original data producing

falsely positive and/or negative associations between the variables. Secondly, whilst this
study clearly shows superiority of glaucoma surgical simulation training over conventional
training, the results only apply to simulated surgical skill competency using high-fidelity
artificial eyes. In SSA, a comparison and evaluation of ophthalmic SBSE between high

and low-fidelity models would be beneficial for reflecting clinical practice in low- and
middle-income settings. Due to low trabeculectomy case numbers in the respective training
environments, it was also not possible to evaluate and compare live surgical skills with those
in the simulated environment. Furthermore, the low response rate in the control group at
fifteen months (n=7, 26.9%) makes the findings susceptible to selection bias, distorting the
true measure of effect of the intervention. This low response rate was due to trial participants
completing their Master of Medicine (MMed) in Ophthalmology degree and no longer being
able to participate in the study. Comparison of post intervention scores between the trial
arms should also therefore be interpreted with caution. Finally, further detailed analysis of
participants failing to achieve “advanced beginner” or “competency” Sim:OSSCAR scores
following the intervention would have been beneficial to evaluate how best to refine the
intervention to improve their skillset.

Conclusion

This study is the first to show a positive, immediate and sustained impact of SBSE on

key and core surgical skills in trabeculectomy. Trabeculectomy remains the most effective
surgical treatment for glaucoma management in SSA but performing the procedure requires
advanced microsurgical skills. Evaluating the performance of each surgical step is essential
for providing targeted, constructive feedback to residents. Time taken to complete a task

is a commonly used outcome measure for SBSE studies,30 however our findings suggest
that the outcome measure of speed is not the best indicator of impact. Formal integration

of glaucoma surgical simulation into residency programme structures may result in better
standards of surgical training and most importantly, improve the delivery of safe and
effective glaucoma surgical treatment. Recent observations suggest that adopting surgical
simulation training is widely accepted as a safer alternative to conventional surgical
teaching. 16 Finally, there remains very limited data on surgical trabeculectomy rates

and post-operative outcomes in SSA. We therefore suggest a follow-up comprehensive,
comparative analysis of trabeculectomy outcomes in centers incorporating SBSE, to evaluate
the real world effectiveness of the intervention on patient glaucoma care.
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Figure 1.
Timeline of interventions (simulation-based surgical education trabeculectomy (SBSE TE)

course) and assessments of the primary intervention (X) and intervention in the control
(%) groups using the Sim-OSSCAR tool. Sim:OSSCAR =Ophthalmic Simulated Surgical
Competency Assessment Rubric2®
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Trainee: Evaluator: Date.
o imulated Surgical C A Rubric - Trabecul y (Ad d eye) (Sim-OSSCAR:Trab)
Score
Novice Advanced Beginner Competent (Not done
(score = 0) (score = 1) (score = 2) score = 0)

Globe stabilization

Unable to perform clear corneal traction
suture placement. Suture not placed in
central comea. Penetration.

Is able to place a corneal traction suture
with hesitation or multiple and is

Is able to perform a corneal traction suture

able to secure suture to ensure correct
globe positioning

with ease at one attempt, and is
able to secure suture to ensure correct
globe positioning.

Ci Peritomy in inappropriate place. Jagged Peritomy of reasonable size. One or two Peritomy of good size (3-5 clock hours at
2 edges or tears in conjunctiva (>2). Too small tears or jagged edges [radial limbus) and position. No tears / uneven
small (<2 clock hours) or too large (>6 relieving incisions are OK]. jagged edges [radial relieving incisions OK]
clock hours).
Scleral incision Hesitant/multiple attempts required to Scleral partial thickness incision performed, | Scleral partial thickness incision in
3 make scleral partial thickness incision. though hesitant, in correct position. correct position. Correct depth (half

depth
and length.

Inacct depth or length.

thickness) and length (4mm).

Comeal groove to
4 | allow buried

Corneal grooves inaccurately placed/too
deep; or not performed at all.

Comeal grooves accurately placed. Slightly
too deep or too shallow.

Comeal grooves accurately placed, correct
depth.

releasable suture

Hesil liple (or no) attempts to make
paracentesis. Damage to iris/lens from

Formation of
scleral flap

Unable to form a scleral flap safely without
unintended changes in thickness of flap /
risk of overly thin flap / risk of entering
anterior chamber (AC) too posteriorly.

Paracentesis performed, though hesitant.
In correct position, without inadvertent
injury to iris/lens.

Paracentesis efficiently performed, in
correct position, without inadvertent injury
to irisflens.

Able to form a scleral flap safely without
unintended changes in thickness of
flap/risk of overly thin flap / risk of entering
AC too posteriorly; but hesitant, and not
efficiently

Able to form a scleral flap safely without
unintended changes in thickness of
flap/risk of overly thin flap / risk of entering
AC too posteriorly, efficiently. [OK if
crosses conj insertion]

Placement one
7 releasable scleral flap
suture

Is unable to place and tie scleral flap
releasable suture.

Is able to eventually place and tie
releasable flap suture, but
inefficient/multiple attempts. Corneal loop
of releasable suture not buried in comea.

Placement of one
fixed (or releasable)
scleral flap suture

Is unable to place and tie scleral flap fixed
suture (or second releasable).

Is able to eventually place and/or tie
second flap suture, but inefficient/multiple

attempts.

Is able to efficiently place and tie scleral
flap releasable suture. Corneal loop of
releasable sutures fully buried in comea

via corneal groove.

Is able to efficiently place and tie scleral
flap suture. Checks IOP before locking
suture.

Full thickness corneal
9 [ incision into AC

Unable to efficiently enter AC. Entry too
large (>75% flap width).

Able to perform a full-thickness comeal
incision, though hesitant. Size or position
incorrect.

Able to make full-thickness corneal incision
into AC. Correct size and position.

Formation of
with

Unable to insert Kelly's punch to perform
/to i

Able to use punch/blade to form

10 | punchiblade.

with

blade. No sclerostomy made.

Peripheral iridectomy

Unable to retract iris and perform
iridectomy.

y, though hesitant.

Able to use punch/blade to form a full
thickness y. Correct size and

<

too small/large.
Able to retract iris, but unable to complete
iridectomy, or iridectomy too anterior.

anterior position.

Able to retract iris, perform iridectomy.

Reformation of AC
using BSS via
paracentesis,
titration of IOP

Failure to reform AC with BSS.
Failure to adjust tightness of releasable /
fixed sutures adequately.

AC successfully reformed with BSS, but
failure to check IOP too high (via digital
IOP estimation), and need to release IOP
via paracentesis.

AC efficiently reformed BSS, scleral flap
confirmed to be watertight efficiently, IOP
not excessive (efficient estimation of IOP
via digital pressure), but if so, IOP reduced
via efficient release of aqueous via
paracentesis / adjustment of sutures.

Conjunctival suturing

Unable to place and tie conjunctival
sutures, or places only one suture.

Is able to eventually place and tie
conjunctival sutures, but inefficient /

Conjunctival suture —
14 | burying of knots

No attempt made to bury conjunctival
suture knots.

multiple attempts. Places only two sutures

pts made to bury conjt ival knots,
but inefficient, suture snaps, or unable to
bury more than one knot.

Is able to efficiently place and tie
conjunctival sutures. Places three or more
sutures.

Fluent attempt made to bury conjunctival
knots along correct line of suture. Able to
rotate and bury two or more knots.

GLOBAL INDICES

Tissue handling

Tissue handling is often unsafe with

Tissue handling is safe but sometimes

Tissue handling is efficient, fluid and

15 inadvertent damage, or excessively requires multiple attempts to achieve almost always achieves desired tissue
aggressive or timid. desired manipulation of tissue. manipulation on first attempt.
Surgical Field Very limited or delayed repositioning. Surgical operating field occasionally at Surgical operating field occasionally at

16 Positioned Centrally
Within Microscope
View

Surgical operating field often at periphery
of microscope view.

periphery of microscope view.

periphery of microscope view. Adjusts
microscope as needed without delay.

Technique of holding
suture needle in
needle holder

Loads needle in proper direction for fore-
hand pass but i loads i

Loads needle properly for forehand and

for backhand pass. Loads too close or too
far from the swaged end of needle.

needle pass but is inefficient and
often requires multiple attempts.

Loads needle properly and efficiently for
forehand and backhand needle passes.

Technique of surgical
18 | knot tying

Require multiple extra hand maneuvers to
make first throw lay flat, and/or loosens first
throw while attempting second throw.

Is able to tie a flat surgeon’s knot first throw
but second and third throws are inefficient.

Is able to efficiently tie a flat, square
surgeon'’s knot.

Overall fluidity of

©

Hesitant, frequent starts and stops. Not at

Does not inadvertently loosen first throw.

(o] i ient and/or y

and/or y

procedure all fluid movements or manipulations occur. manipulations are avoided.
Overall speed of the Case duration more than 45 minutes; or Case duration between 30 and 45 minutes. | Case duration less than 30 minutes
20 d
procedure case not completed.
Good Points: TOTAL:
for devel

Figure 2.

Based on the International Council of Ophthalmology (ICO)-Ophthalmology Surgical Competency Assessment Rubric

Sim:OSSCAR tool for simulated trabeculectomy. Performance of each individual core
surgical skill is ranked from 0 (novice), 1 (advanced beginner) and 2 (competent).
Sim:OSSCAR =Ophthalmic Simulated Surgical Competency Assessment Rubric
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0= novice

Scores 1= advanced beginner

2= competent

scleral
incision

tissue
handling

releasable
suture

Core skills in
trabeculectomy

scleral flap

conjunctival
suturing

Figure 3.

The GLASS trial core skills in trabeculectomy and assessment scores. GLASS= GLAucoma

Simulated Surgery, Sim:OSSCAR= Ophthalmic Simulated Surgical Competency
Assessment Rubric
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Mean resident competency scores over time [Intervention Arm] ~ A Mean resident competency scores over time [Control Arm]

1.5 2

sim:OSSCAR score (/2)
1

5

o -
Baseline Intervention 3 months 1year Baseline 3 months 1 year Intervention 15 months
I scieral incision I sceral fap B scieral incision B scieral nap
_ releasable suture BN scierostomy _ releasable suture _ sclerostomy
BN conjunctival suturing [N tissue handing B conjunctival suturing [ tissue handiing
B ruidiy s B nuidity speed
Figure 4.

Mean resident competency scores by core surgical skill between arms, over time. Primary
intervention denotes simulation training in the intervention arm, given shortly after baseline
assessment. Intervention in the control arm occurred shortly after one year. Sim:OSSCAR=
Ophthalmic Simulated Surgical Competency Assessment Rubric
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Figure 5. Number of participants achieving maximum scoresin competency in surgical skills
over time
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Table 1
Combined surgical competency scoresover the GLASS trial study period, in each trial
arm.
Timeline n median | IQR p value
Baseline 25 | 2.88 1.75-4.17
Intervention arm | Primary intervention | 23 | 11.67 9.58-12.63 0.00001 %
3 months 23 | 11.67 10.33-13.17 | .00001*
lyear 19 | 1150 | 9.67-12.67 | ggoo1*
Baseline 26 | 3.25 1.83-4.75
3 months 26 | 3.67 2.67-5.00 0.1443
Controlarm | 1 vear 24 | 417 333583 | 0.0319
At intervention 24 | 11.33 10.67-12.50 | 0.000017*
15 months 7 | 11.00 | 817-14.00 | go156*

*
p<0.05 using Wilcoxon signed rank test in reference to baseline scores. n= number, IQR= interquartile range, GLASS=GLAucoma Simulated
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Table 2
Combined surgical competency scores over the GLASS trial study period, between trial
arms.
Timeline Control Intervention p
n median | IQR n median | IQR
Baseline 26 | 3.25 1.83-4.75 25 | 3.00 1.83-4.33 0.8923
3months 26 | 3.67 2.67-5.00 23 | 11.67 | 10.33-1317 | ¢ 00001 ™
1year 24 | 417 3.50-5.83 19 | 11.67 | 983-1267 | 900001*
At Intervention | 24 | 11.33 | 1067-1250 | 23 | 11.67 | 9.58-1263 | 0.9176

*
p <0.05 using Wilcoxon rank sum test for comparison between arms. 15 months excluded from analysis. n= number, IQR= interquartile range,
GLASS=GLAucoma Simulated Surgery
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