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ABSTRACT

Introduction: This retrospective study explores
the connection between preoperative patient
risk factors, the experience of ophthalmology
residents, and the outcomes of cataract surgeries
performed at Hadassah Medical Center. It is
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hypothesized that with increased experience, resi-
dents may demonstrate greater proficiency in han-
dling surgeries on higher-risk patients, potentially
leading to improved surgical outcomes overall.
Methods: Data were examined from 691 consec-
utive cataract surgeries in 590 patients, conducted
by ophthalmology residents at Hadassah Medical
Center (January 2018 to February 2022). Demo-
graphics, surgeon experience, preoperative catar-
act risk assessment score, and pre- and
postoperative corrected distance visual acuity
(CDVA) were analyzed. The risk score was based
on cataract density, previous vitrectomy, presence
of phacodonesis, small pupil, extreme axial length
>30mm or<21.5mm) or abnormal axial
length (26-30 mm), shallow anterior chamber
(< 2.5 mm), poor patient cooperation, oral alpha-
1 blocker use, diabetic retinopathy (DR), Fuchs
endothelial dystrophy, and having one function-
ing eye. This study focused on the correlation of
risk scores with residents’ surgical experience and
surgical outcomes.

Results: As residents gained experience, surgeries
on patients with at least one risk factor increased
from 54% (first year) to 75% (second year;
p < 0.001) and fluctuated between 75%, 82%, and
77% (third, fourth, and fifth years, respectively),
with initial preoperative CDVA declining pro-
gressively. Despite handling more complex cases
over time, the percentage of intraoperative com-
plications per patient decreased with each year of
residents’ experience (17%, 13%, 11%, 17%, 6%;
respectively). Patients without any risk factor had
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higher postoperative CDVA than those with one
or more risk factors (mean + standard deviation
[SD] in logMAR, 0.16 & 0.26 vs. 0.27 £ 0.35;
p <0.001) and a higher percentage of CDVA
improvement (63% vs. 57%, p = 0.016).
Conclusions: The use of a preoperative risk
assessment scoring system to allocate surgeries
to residents at varying experience levels may
reduce the risk for surgical complications,
thereby ensuring patient safety and providing
residents with a gradual learning experience.

Keywords: Cataract; Residents;
factors; Complications; Experience

The study investigates the impact of
ophthalmology residents’ experience on
cataract surgery outcomes, addressing the
need for improved patient safety and
surgical efficiency in the face of increasing
cataract prevalence and economic burden.

Score; Risk

The hypothesis was that greater
experience levels among residents would
enhance surgical outcomes and that
systematic preoperative risk assessments
could optimize surgeon—patient pairings.

Increased experience in residents was
associated with better outcomes in high-
risk cataract surgeries, with fewer
intraoperative complications.

Strategic assignments based on
preoperative risk evaluations can improve
patient outcomes, suggesting that the
integration of these assessments into
surgical training may be beneficial.
Sensitivity analyses confirmed the study’s
findings, supporting the reliability of the
conclusions drawn.

The study’s outcomes highlight the
potential for experience-based task
assignments to serve as a model for
improving the educational curriculum of
ophthalmology residents, potentially
influencing policy decisions in clinical
training programs.

INTRODUCTION

More than 20 million cataract surgeries are
performed annually worldwide [1-3]. While
generally safe, serious complications can arise,
prompting ongoing efforts to increase the safety
of this procedure and enhance surgical out-
comes [4]. The experience level of ophthalmol-
ogy residents has been a topic of interest in
relation to the occurrence of complications
during cataract surgeries [5-11]. Evidence from
the United States highlights a link between
resident participation and procedural success,
showing that cases involving residents might
have less improvement in visual acuity post-
surgery and a higher likelihood of postoperative
visual acuity falling below 20/40, associated
with residents’ relative inexperience [S]. Addi-
tionally, research conducted in Finland involv-
ing the analysis of 14,520 cases suggests that
complications decrease with increasing resident
experience [6]. Notably, patients with estab-
lished risk factors, such as pseudoexfoliation
syndrome or small pupils, face a higher risk of
complications. Early introduction of cataract
surgery training for residents has been observed
to reduce significant intraoperative complica-
tions in cataract surgeries performed by resi-
dents [7].

As part of ongoing efforts to enhance surgical
outcomes, the utilization of risk stratification
systems has gained prominence. For example,
the New Zealand Cataract Risk Stratification
(NZCRS) system shows promise in reducing
complications when its scoring recommenda-
tions are followed [12].

Complication rates in cataract surgeries by
residents vary widely, from 1.8 to 14.7% in
different reports [5, 7, 10, 13-22]. The incidence
of anterior capsule tears, for instance, ranges
from 0.9 to 5.8%, while posterior capsule tears
range from 0.4 to 6.4%. Additional complica-
tions include iris prolapse/trauma (0.3-2.7%),
wound retraction/burn (up to 2.4%), dropped
lens fragment (from 0.1 to 2.1%), vitreous loss/
vitreous in the anterior chamber (from 0.3 to
7.6%), and other complications (from 0.6 to
3.7%). Reports of resident-performed cataract
surgery often exclude cases with challenging
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preoperative conditions or those at high risk for
surgical complications. Additionally, subcate-
gorization of published data to minor and
major complications may not consistently align
with the overall assessment [15, 19, 20, 22].

In an attempt to improve patient safety and
visual outcomes for cataract surgeries performed
by residents, we are allocating cases to residents
based on their level of surgical experience and a
preoperative risk assessment.

This study is designed to assess how case
allocation based on preoperative risk assess-
ments and residents’ surgical experience levels
affects the frequency of complications and the
overall quality of surgical outcomes in cataract
operations. It further investigates how preoper-
ative risk factors, including existing medical
conditions and ocular characteristics, influence
surgical success when surgeries are performed
by ophthalmology residents. By analyzing these
elements in conjunction with the surgeons’
level of experience, we aim to determine whe-
ther and how exposure to varying risk scenarios
shapes surgical proficiency. Ultimately, our
research strives to uncover strategies that reduce
risks and enhance the quality of outcomes in
cataract surgery, thereby advancing patient
safety and the educational framework for oph-
thalmology residents.

METHODS

Setting: Tertiary referral center.
Participants

Retrospective data from January 2018 to Febru-
ary 2022 were gathered from Hadassah Medical
Center’s ophthalmology department. The study
included 691 sequential cataract surgery
patients operated on by residents, excluding
those without a pre-cataract score and missing
data.

In Israel, ophthalmology residency spans 5
years. Residents in our program start performing
surgeries in their sixth month of residency, and
their operating experience is quantified in
months from this point. High-risk patients were
operated on by more experienced residents or

senior surgeons. The study was approved and
performed in accordance with the institutional
Helsinki committee of Hadassah Medical Center
(study # HMO-0459-18). The committee exempts
retrospective research from informed consent by
the participants. Data were collected from the
Ophthalmology Department database and
anonymized before analysis. This study was per-
formed in accordance with the Helsinki Decla-
ration of 1964, and its later amendments.

Risk Factors of Study Participants

The pre-cataract risk assessment, adapted from
the Buckinghamshire Healthcare NHS Trust
model [23], evaluated 12 factors including age
(< 80 years: 0; 80-90 years: 1; > 90years: 2),
axial length (<21.5mm: 2; 21.5-26 mm: 0;
26-30 mm: 1; > 30 mm: 2), dense cataract (0 or
3), diabetic retinopathy (0 or 1), and Fuchs
endothelial dystrophy (0 or 1). Other factors are
oral alpha-1 antagonist use (0-2), phacodonesis
(O or 3), prior vitrectomy/trauma (O or 1), shal-
low anterior chamber (< 2.5 mm: O or 1), small
pupil (0 or 2), poor cooperation (0 or 2), and
“only eye” presence (0 or 2). Scores ranged
between 0 (no risk) and 22 (maximal risk), with
higher scores indicating increased risk for
complications during surgery. In order to
enhance resident training and patient care, the
score was integrated into the electronic medical
record (EMR) system based on existing litera-
ture. This aimed to improve educational pro-
grams, align resident performance with patient
needs, and ensure optimal surgical outcomes.

Description of the Surgical Procedure

Phacoemulsification surgery follows a struc-
tured protocol, beginning with corneal inci-
sions for access. Viscoelastic agents are
introduced into the anterior chamber to stabi-
lize the space, safeguard the corneal endothe-
lium, and enhance instrument
maneuverability. A continuous curvilinear cap-
sulorhexis is performed on the anterior lens
capsule for precise entry into the lens nucleus.
Hydrodissection, involving the injection of
balanced salt solution (BSS) beneath the lens
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capsule, facilitates nucleus mobilization for
removal. The cataractous nucleus is then frag-
mented using ultrasound energy in pha-
coemulsification and aspirated. Subsequent
steps include irrigation and aspiration to elimi-
nate leftover cortical matter. The procedure
concludes with the implantation of a foldable
intraocular lens (IOL) in the capsular bag and
the sealing or suturing of corneal incisions.

Surgical Complications

Operation reports were examined for intraop-
erative complications utilizing predefined
search tags. Thirteen complications were eval-
uated, including anterior capsule (AC) or pos-
terior capsule (PC) tear, vitreous loss, dropped
lens, iris prolapse, zonular dehiscence, wound
burn, hyphema, central Descemet’s membrane
damage, dislocated intraocular lens (IOL),
wound leakage requiring sutures, extracapsular
cataract extraction (ECCE), and “other” com-
plications. Fach complication occurrence dur-
ing surgery was documented.

Surgical Outcomes

Surgical outcomes were assessed by comparing
pre- and post-surgery corrected distance visual
acuity (CDVA in logMAR). The percentage of
CDVA improvement from the initial CDVA was
calculated by the following formula: (pre-
CDVA — postCDVA)/preCDVA. Patients achiev-
ing functional CDVA, defined as post-surgery
CDVA of less than 0.3 logMAR (according to
Israeli law for driving license) [24], were noted.
Furthermore, we recorded the number of
patients whose CDVA did not demonstrate any
improvement or who experienced a decrease
after surgery.

Statistical Analysis

Data normality was evaluated using the
D’Agostino-Pearson test. For continuous vari-
ables, the Mann-Whitney test was applied to
non-normally distributed data, while the Stu-
dent t-test was utilized for normally distributed
data. Categorical variables were analyzed using

the Z-proportion test. To account for multiple
comparisons, Bonferroni’s correction was
employed. The adjusted significance level was
set at p < 0.05/number of comparisons in each
group of risk factors, complications, and out-
comes for a two-tailed test.

A sensitivity analysis was performed to
compare the results achieved when including
only one eye per patient (randomly selected)
(n = 590). This was to ensure the robustness of
our findings against potential violations of the
assumption of independence between eyes from
the same patient.

All analyses were conducted using SciPy for
Python [25].

RESULTS

Patient Characteristics

The study analyzed 691 eyes from 590 patients
undergoing phacoemulsification cataract sur-
gery by 30 residents. Of these, 49% (339) were
female patients. Age ranged from 24 to 97 years,
averaging 71.33 with a standard deviation (SD)
of £+ 10.96 years.

Risk Factors

The analysis included 12 risk factors, present in
71% of patients, averaging 1.43 + 1.32 risk
factors per patient. The mean pre-surgical score
calculated was 2.9 + 2.7, ranging between 0
and 13.

Risk Factors and Residency Experience

The analysis revealed significant differences in
the prevalence of surgeries with risk factors
across varying residence experience levels.
Table 1 details the distribution of each risk fac-
tor across the residency years, followed by a
visual representation of the results in Fig. 1A
and B. First-year residents, with less than a year
of experience, performed surgeries on patients
with fewer risk factors than their fellow resi-
dents with over a year of practice (mean risk
factors per patient 1.64 + 1.35 vs. 0.84 + 1.00,
respectively, p < 0.001). This distinction was
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particularly evident in cases involving specific
complications such as dense cataract, small
pupil size, and patient non-cooperation
(p < 0.001). Additionally, these less experienced
residents were less likely to operate on patients
using oral alpha-1 antagonists (p = 0.003).
Accordingly, patients operated on by these less
experienced residents demonstrated lower
mean pre-scores (1.61 +2.0 vs. 3.2+ 2.7,
p <0.001) and fewer risk factors per patient
(mean 0.84 £+ 1.00 vs. 1.64 + 1.34, p < 0.001)
than those treated by more seasoned residents.
Second-year residents operated on patients with
lower pre-scores (2.8 £2.5 vs. 3.5+ 28,
p =0.005) and fewer risk factors per patient
(mean 1.4 + 1.19 vs. 1.8 £ 1.4, p = 0.005) than
more experienced residents. Similarly, third-
year resident-treated patients had a lower mean
pre-score than their senior counterparts (3.2 vs.
3.9 p =0.03).

Sensitivity analysis performed for only one
eye for each patient (n = 590) supported our
primary findings, with two exceptions. The use
of oral alpha-1 antagonists in patients operated
on by first-year versus more experienced resi-
dents, significant before Bonferroni adjustment
(p =0.003), lost significance post-adjustment
(p = 0.03). Additionally, the difference in pre-
scores between third-year residents and senior
surgeons (initially p = 0.03) was not significant
in the sensitivity analysis (p = 0.19).

Risk Factors Associated with CDVA

Risk factors significantly impact post-surgery
CDVA outcomes. Patients without risk factors
experienced a greater percentage of CDVA
improvement (mean 63% = 36%) than those
with risk factors (mean 57% + 36%; p = 0.01).
Post-surgery CDVA was also better in patients
without risk factors (0.16 + 0.26) than those
with risk factors (0.27 £ 0.3; p < 0.001). Fur-
thermore, a significant difference was observed
in the proportion of patients with functional
CDVA pre- and post-surgery: 30-78% in
patients without risk factors and 45-92% in
those with risk factors (p <0.001 for both).
These findings remained consistent in the sen-
sitivity analysis, which included only one eye
per patient.

Surgical Complications

The dataset included 13 predefined types of
surgical complications, with a mean number of
complications per patient of 0.20 £+ 0.6. Some
complications were treated as separate incidents
in our analysis, despite possible dependence on
a preceding complication, such as PC tear, vit-
reous loss, and dropped lens.

Surgical Complications in Relation

to Residency Experience

Analysis of surgical complications in relation to
residency experience indicated a decreasing
trend in the number of complications over the
first 3 years of residency. However, fourth-year
residents showed an increased complication rate
per patient (mean 0.25 £+ 0.62) compared with
surgeons with more experience (mean
0.04 £ 0.23, p =0.01). Furthermore, a higher
proportion of fourth-year residents experienced
atleast one complication (16.6%) relative to their
more experienced counterparts (5.8%, p = 0.03).
This pattern suggests a nuanced relationship
between residency experience and complication
rates, with a notable increase in the fourth year.
Table 2 provides a comprehensive breakdown of
surgical complications by surgeon experience,
including comparisons with more experienced
surgeons, followed by a visual representation of
the results in Fig. 2. These findings largely
remained consistent in the sensitivity analysis;
except for the difference in complication rates
between fourth-year residents and more experi-
enced surgeons, which no longer reached statis-
tical significance (p = 0.07).

Surgical Complications in Different Risk
Factor Populations

The prevalence of complications varied between
patients with specific risk factors and those
without risk factors. IOL complications were
higher in the DR group (2% vs. 0%; p < 0.001).
Table S1 in the Supplementary Material provides
detailed comparative rates of each complication,
focusing on patient groups with sample sizes of
greater than 30 patients. These findings
remained consistent in the sensitivity analysis,
which included only one eye per patient.
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A Risk Factors with Higher Percentages
50 1 Risk Factor
—e— Dense Cataract
—~®- Poor cooperation
—e- Age 80-90
40 --@- Small pupil
1 —e— Oral alpha-1 antagonists
-@- Diabetic Retinopathy
—o- Axial <26-30
& 30
9
>
]
c
v
4
0)
a
204
10 A
1st year 2nd year 3rd year 4th year >4th year
Year of Training
B Risk Factors with Lower Percentages
Risk Factor
—o— Lens phacodonesis
10 -®- Shallow anterior chamber
—0- Age >90
--@- Fuchs’ Endothelial Dystrophy
—e— Only Eye
8 -@- Axial <21.5mm or >30mm
—®- Previous vitrectomy
g
v 6
>
]
c
v
4
&
4
2 4
04

1st year 2nd year 3rd year
Year of Training

Fig. 1 A, B Comparative analysis of risk factors over
residency years. This figure provides a bifurcated visual
analysis of risk factors based on their prevalence over the
years of residency training. The upper subplot A delineates

Surgical Outcomes

The mean improvement in CDVA post-surgery
was 0.47 + 0.62 (logMAR), with a mean post-
surgery CDVA of 0.24 £+ 0.33. CDVA improve-
ment percentage mean 0.59 + 0.36. Of the
patients, 32 (5%) showed no CDVA change, and

4th 'year >4th‘ year

risk factors with higher percentages, emphasizing those
with greater incidence. Conversely, the lower subplot
B presents risk factors with lower percentages, offering
insights into less frequent occurrences

22 (3%) experienced a decrease from the pre-
surgery CDVA. Notably, eyes with functional
CDVA (< 0.3) increased from 224 patients
(34%) pre-surgery to 538 (82%) post-surgery.
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Complications with Greater than 1% Incidence
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Fig. 2 Prevalence of specific complications throughout
residency training years. This figure illustrates the percent-
age of residents experiencing particular complications each
year, with a focus on those exceeding a 1% incidence rate.
Data are segregated by type of complication and year of

Impact of Residency Experience on Surgical
Outcomes

CDVA improvement generally increased until
the third year, then decreased in the fourth
year, stabilizing thereafter.

Figure 3 illustrates the association between
residents’ experience and three factors: surgeries
of patients with risk factors, surgical complica-
tions, and mean CDVA improvement propor-
tion. As residents gain experience, surgeries
involving risk factors increase, while the first 3
years demonstrate a decrease in complications
and an increase in CDVA improvement. This
trend slightly reverses in the fourth year, but
complication rates decrease in the fifth year,
with a stable CDVA improvement percentage.

A smaller proportion of patients operated on
by third-year residents experienced no change
in CDVA (1% vs. 7% for more experienced sur-
geons, p = 0.02) or a decrease in CDVA (1% vs.

—e— Iris prolapse
—e— Zonular fiber loss

—e— Wound leakage requiring sutures
—o— Any complication

residency, providing insights into patterns and potential
risks associated with each stage of training

6%, p =0.01). The number of patients with
either a decline or no change in CDVA
decreased annually until the third year of resi-
dency, then increased in the fourth year and
remained constant thereafter. Figure 4 illus-
trates these trends, showing the rate of CDVA
improvement, the proportion of patients with a
decline in CDVA, and those with no CDVA
improvement.

Sensitivity analysis, accounting for one eye
per patient, supported these results.

DISCUSSION

Cataract surgery is a common surgical inter-
vention worldwide, with projected growth in
demand as the population ages [26, 27]. Studies
have investigated the influence of ophthalmol-
ogy residents’ experience on surgical outcomes.
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Percentage of Complications, Risk Factors, and Corrected Distance Visual Acuity (CDVA) Improvement Across Residency Years
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Fig. 3 Trends in risk factors, cataract surgery complica-
tions, and outcomes across residency years: proportion of
operations with risk factors (blue), complications (orange),
and surgical outcomes (measured by mean improvement in

Despite the overall high success rates, there is a
recognized need for preoperative risk assess-
ment systems to address potential surgical
complications [14]. The pre-cataract risk score
that is in use at the Hadassah Medical Center
Ophthalmology Department and that was used
in the analysis for the current study is based on
the Buckinghamshire Healthcare NHS Trust
system and inspired by Butler, Narendran, and
others, and consistently demonstrates predic-
tive capability in intraoperative complication
studies [23, 28, 29]. Other risk stratification
systems, such as Muhtaseb and the New Zealand
Cataract Risk Stratification (NZCRS), aim to
identify patients at increased risk of intraoper-
ative complications [12, 30]. The current study
examines the prevalence of risk factors among

corrected distance visual acuity (CDVA)) (green) among
patients operated on by ophthalmology residents with
varying levels of operating experience

residents, the use of the pre-cataract risk score
for complexity, and the impact of residents’
surgical experience, which is dictated by their
structured training program on complications
in cataract surgeries.

Risk Factors and Complications

The investigation revealed significant differ-
ences in complications based on various risk
factors. In our preliminary analysis, patients
with small pupils experienced higher incidence
of ECCE, dropped lens occurrences, and wound
leakage requiring sutures. However, these dif-
ferences did not remain statistically significant
after applying the Bonferroni correction, lead-
ing us to retain the null hypothesis. These
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Trends of Corrected Distance Visual Acuity (CDVA) outcomes (improvement, unchanged, worsened)
across the different years of residency.
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Fig. 4 Progression of corrected distance visual acuity (CDVA) outcomes by residency years: yearly comparisons of

worsening, unchanged, and percentage of CDVA improvement during residency training

outcomes may be attributable to the heightened
technical challenges encountered during surg-
eries involving pseudoexfoliation syndrome
(PXF). PXF is a known risk factor for both small
pupil size and increased susceptibility to drop-
ped lens incidents [31, 32]. Identifying popula-
tions with a heightened risk of specific
complications enables the customization of
surgical approaches, offering the potential to
mitigate risk and enhance patient outcomes.

Residents’ Level of Operating Experience
and Surgeries in At-Risk Patients

In terms of residents’ surgical experience with
exposure to at-risk patients along residency
years, the current study, in line with similar
studies, suggests that less experienced residents
often perform surgeries on a smaller percentage
of patients with risk factors. Consistent with

Magyar et al. [19], our study highlights that
resident experience can predict specific com-
plications. A similar pattern of decreasing
complication rates throughout residency was
reported by Bradley et al. [10] and Briszi et al.
[33].

Gradual exposure to challenging cases is
crucial for enhancing residents’ surgical skills,
emphasizing the significance of structured
training programs and mentorship opportuni-
ties in our department. This aligns with the
observations of Low et al. [20], who suggested
that restricted exposure may impact residents’
surgical proficiency. To address this, a pre-cat-
aract score is employed to guide surgeon selec-
tion based on their level of experience.
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Residents’ Level of Operating Experience
with Surgical Complications During
Cataract Surgery

Complication rates in phacoemulsification
surgeries performed by residents as reported in
the scientific literature range from 1.8 to 14.7%,
emphasizing the need for a thorough assess-
ment of surgical performance
[5, 10, 13, 14, 17-22]. Major complications,
such as posterior capsule rupture and vitreous
loss, can potentially impact both surgical and
visual outcomes.

The current study finds no substantial dif-
ferences in mean complication rates between
patients operated on by residents in their first
3 years compared to more experienced peers.
However, fourth-year residents show a signifi-
cantly higher mean complication rate, particu-
larly those involving posterior capsule tear and
vitreous loss, similar to former reports
[13, 34, 35]. This trend may stem from super-
visors who, perceiving well-developed skills in
fourth-year residents, may reduce interven-
tions, giving more independence to residents as
they gain more experience, and contributing to
increased complications. Alternatively, resi-
dents gained confidence, potentially leading to
a greater sense of independence during the
procedures.

Outcomes of Residents’ Cataract Surgery

The current study evaluated cataract surgery
outcomes in residents, focusing on CDVA
improvement. The mean post-surgery CDVA
improvement was 0.47 + 0.62 logMAR units,
which represents a mean percentage improve-
ment of 59 £+ 36%. Notably, 97% of operated
eyes either maintained or improved postopera-
tively, achieving a mean postoperative CDVA of
0.24 logMAR units. These results are consistent
with those reported in other studies [36, 37].
Our analysis further revealed that residents’
experience had a significant impact on surgical
outcomes. Third-year residents demonstrated
greater improvement in CDVA than their more
senior counterparts. Results indicated a pro-
gression in surgical skills over the first 3 years

and a decline in the fourth year, stabilizing
thereafter. This pattern may be attributed to the
increased complexity of cases assigned to
fourth-year residents relative to those in the
earlier years of training. Additionally, during
the first 3 years of residency, a single experi-
enced surgeon guides the residents, whereas in
the fourth year and beyond, residents gain
greater independence and are mentored by
various senior surgeons. By the fifth year, a
decrease in complication rates was evident,
signaling a maturation of surgical expertise and
a significant improvement in visual acuity
outcomes.

Complications varied, with first-year resi-
dents experiencing higher rates of anterior
capsule tear. This aligns with another study that
identified anterior capsulorhexis tear as a com-
mon complication in resident-performed surg-
eries, likely due to the learning curve associated
with the procedure [38]. While anterior capsule
tear is significant for junior residents, its impact
on surgical outcomes tends to be less severe
than that of complications such as posterior
capsule tear and vitreous loss, which are more
frequently reported in phacoemulsification
surgeries by residents.

Our exclusive focus on residents in this study
reveals a distinctive pattern of intraoperative
complications during cataract surgery. Unlike
other investigations, which excluded challeng-
ing cases from the analysis, we included all
patients, indicating a higher incidence of pos-
terior capsule tears (0.4-8.3%)
(5, 7, 18, 19, 22, 37, 39, 40].

In the broader context of intraoperative
complications and postoperative CDVA out-
comes, the current study aligns with trends
observed in comparable studies, showing simi-
larities in overall complication rates and specific
intraoperative issues such as anterior tears and
vitreous loss. The comprehensive assessment of
complications and risk factors in a residency
training program spans consecutive years,
offering valuable insights into challenges and
experiences faced by residents throughout their
learning curve. This approach contrasts with
some reports in the literature that exclude
challenging cases with wvarious risk factors,
potentially impacting up to 10% of resident-
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performed surgeries [10, 20, 22]. These exclu-
sions, noted in previous research, disregard
conditions such as pseudoexfoliation, brunes-
cent cataracts, corneal pathology, high ame-
tropia, monocular patients, shallow anterior
chamber depth, or a history of ocular trauma,
retinal detachment, diabetic macular edema,
uveitis, or vitrectomy.

Study Limitations

This study, while yielding important findings, is
subject to certain constraints. Its retrospective
nature and the potential for missing or incom-
plete data introduce risks to outcome accuracy,
although this has been mitigated by thorough
data validation processes. Being conducted at a
single center, the study may not fully represent
the range of training environments. Addition-
ally, the pre-cataract risk assessment system
employed may not account for all possible
complications. This analysis also omits patient-
reported outcomes, focusing solely on surgical
measures. Data from both eyes were included,
potentially leading to inter-eye result correla-
tion; this was addressed by a sensitivity analysis,
which upheld the consistency of the findings
using single-eye data. Finally, a conservative
Bonferroni correction was applied to reduce the
likelihood of type I errors, thereby reinforcing
the significance of our results.

CONCLUSION

In conclusion, this study highlights the gradual
exposure of ophthalmology residents to at-risk
patients during their training in phacoemulsi-
fication cataract surgery. The integration of the
pre-cataract score into the EMR system, as
emphasized earlier, serves a dual purpose. First,
it aids in aligning surgical assignments with
residents’ experience levels, ensuring progres-
sive and controlled exposure to complex cases.
This approach has been shown to enhance res-
idents’ skills development while maintaining
patient safety. Second, the implementation of
this score based on the existing literature has
contributed to a noticeable trend of improved
surgical outcomes. By systematically identifying

and managing risks, the score aids in reducing
complications, thus supporting the overall
positive trajectory in residents’ performance
and postoperative visual outcomes. The inte-
gration of the pre-cataract score into the train-
ing program and clinical practice not only
underlines the importance of structured educa-
tion and mentorship but also showcases the
potential of data-driven tools in optimizing
surgical training and patient care.

While overall positive postoperative visual
outcomes were observed, careful and intensive
supervision is crucial to ensure a safe training
process for both residents and patients. During
the learning curve phase of phacoemulsifica-
tion, residents encounter potential complica-
tions. It was found that CDVA outcomes for
fourth-year residents were less favorable than
their preceding and subsequent years. This
underscores the crucial role of instructors in
redirecting attention, providing guidance, and
offering support. Ensuring that residents’ con-
fidence aligns with their evolving skills is para-
mount, addressing challenges and optimizing
surgical outcomes. The positive trajectory
observed in the fifth year signifies the beneficial
impact of the experience gained from handling
complex cases. The implementation of the pre-
cataract score method makes it possible to
adjust surgical difficulty based on the surgeon’s
experience, enhancing surgical skills develop-
ment and improving patient outcomes. Inte-
grating this method into training programs can
facilitate the advancement of surgical skills,
emphasizing the importance of ongoing train-

ing and mentorship for ophthalmology
residents.
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