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Purpose: To describe ophthalmology resident experience with ophthalmic trauma cases in the U.S.
Methods: We analyzed Accreditation Council for Graduate Medical Education (ACGME) case log data and de-identified case logs
from US ophthalmology residency programs for residents graduating in 2018. Current Procedural Terminology (CPT) codes
documented as “Globe Trauma” and trauma-related “Oculoplastic and Orbit” codes including lid lacerations and lateral canthotomies
were analyzed.
Results: 38 residency programs provided case logs (response rate: 32.2%). Residents performed an average of 7.24±4.37 open globe
repairs, 8.66±6.94 lid laceration repairs, 0.49±1.4 orbital fracture repairs, 1.22±1.81 lateral canthotomies, and 0.28±0.69 anterior
chamber washouts as primary surgeon. On average, the most logged “Globe Trauma” procedure was open globe repair as primary
surgeon. The more common trauma-related “Oculoplastic and Orbit” procedure was lid laceration repair as primary surgeon. 42.8% of
residents did not log any lateral canthotomy procedures. Medium programs performed significantly more canthotomies than large
programs (F(2166) = 6.35, p = 0.002), and large programs performed significantly more orbital fracture repairs than small and medium
programs (F(2166) = 4.45, p = 0.013).
Conclusion: Significant variation in globe trauma volume exists across programs. ACGME guidelines require a minimum of four
globe trauma procedures for graduation, but procedures like anterior chamber paracentesis count towards this requirement. Open globe
repairs, simple lid lacerations, and lateral canthotomies are basic skills every graduating resident should be competent in. Updating
ACGME case log requirements for ophthalmic trauma and increasing opportunities for wet lab simulations may assist in ensuring
graduating ophthalmology residents’ competency in performing these procedures.
Keywords: globe trauma, ACGME, education, residency, surgical education

Introduction
Preventable trauma to the eye is a significant public health issue, with approximately 2.0 to 2.4 million cases per year in
the United States alone.1 Ocular trauma is the leading cause of monocular blindness worldwide.2,3 Ophthalmic trauma
includes both open and closed globe intraocular injuries as well as adnexal injuries such as eyelid lacerations.1 A survey
of practicing ophthalmologists regarding perceived importance of skills that should be obtained during residency training
revealed that management of ophthalmic trauma was recognized as the second-most important skill following inter-
personal and communication skills.4

Currently, the Accreditation Council for Graduate Medical Education (ACGME) specifies the minimum number of
surgeries a resident must perform in order to graduate from a residency program in the US.5,6 Under the specific category
of “globe trauma”, the minimum number of cases required by the ACGME is four procedures as primary surgeon. The
ACGME divides ocular trauma cases into three broad categories: “corneal/corneoscleral laceration/globe rupture”,
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“intraocular foreign body” (IOFB), and “other globe trauma (eg, anterior chamber washout)”. Trends in resident exposure
to other ophthalmic subspecialties over time including vitreoretinal surgery and glaucoma have been reported;7,8

however, trends in resident exposure to ophthalmic trauma procedures are yet to be reported.
The purpose of this study is thus twofold: (1) to evaluate national trends in US ophthalmology resident exposure to

ophthalmic trauma according to publicly-available data from the ACGME and (2) to provide an in-depth analysis of
resident exposure to ophthalmic trauma cases using case log data from residents graduating in 2018. The results of the
study may inform curriculum redevelopment to reflect the importance and relevance of ophthalmic trauma in ophthal-
mologic training. Furthermore, this information may aid residency program directors in understanding which resident
competencies need additional support or training opportunities.

Materials and Methods
National case log statistics for ophthalmology residents were extracted from publicly available ACGME records for the
years of 2009–2018 to track trends in US ophthalmology resident experience with ophthalmic trauma over time.9

Average number of procedures per resident as primary surgeon, standard deviation, and number of residents were
collected. ACGME statistics from 2009–2010 and 2017–2018 were compared to assess for temporal trends. This study
was approved by the Institutional Review Board of the Johns Hopkins University, and study activities adhered to the
guidelines of the Declaration of Helsinki.

To provide a more nuanced understanding of ophthalmic trauma case experience in residency, we contacted program
directors of all 118 ophthalmology residency programs in the United States by e-mail and requested the deidentified case
logs for residents graduating in the class of 2018. Programs were contacted up to two times after the initial email if no
response was received. Program directors were given the option to not participate in the study. Incomplete case logs (ie,
did not include procedures from all three years of residency or did not include procedures from all subspecialties) were
excluded. The Current Procedural Terminology (CPT) codes of all resident case logs were tabulated along with the year
the procedure was performed and whether the procedure was performed as primary surgeon or assistant. All procedures
between July 2015 - June 2018 were recorded. For all responding programs, presence of a vitreoretinal and/or
oculoplastic fellowship, program size, and program geographic region were documented based on information available
on the program’s website.

All CPT codes listed as “Globe Trauma” were included in addition to trauma-related “Oculoplastic and Ophthalmic
Surgery” codes. CPT codes were classified into 10 total categories (Table 1). The trauma-related procedures logged as
oculoplastic and orbit surgeries include the following: eyelid lacerations, orbital fractures and implant procedures,
canthotomy, and removal of eyelid foreign body. These procedures were included in the overall analysis of this study
because they are often performed in patients that present with ophthalmic trauma. Lid lacerations, for example, can occur
in conjunction with intraocular foreign bodies. Similarly, an orbital fracture may simultaneously involve injury to the
eyelid and the globe. Lateral canthotomies are also essential procedures in ocular trauma, as rapid increases in intra-
ocular pressure can often follow orbital trauma.10 While the majority of the analysis grouped procedures logged as “globe
trauma” and trauma-related oculoplastic and orbit procedures together, we conducted a separate analysis to evaluate the
correlation between these two procedure groups. Corneal/scleral lacerations were further divided into open and closed
globe injuries based on whether full-thickness perforation was noted. Open globe injuries were divided into traditional
repairs with suture versus with glue, as these are two separate skills that must be differentiated. CPT codes that were
documented fewer than 0.2 times on average per resident as primary surgeon were grouped into the “other” category.
Finally, all CPT codes labeled as cataract surgeries were additionally tabulated. This was done in order to validate the
representativeness of our sample. We used an unpaired two-tailed t-test to compare the cataract surgery data between the
residents in our study’s sample with that of the ACGME 2017–2018 case log reports of all US ophthalmology residents.

Data were collected and analyzed using R version 4.0.2 (R Project, Vienna, Austria)11 for descriptive statistics,
Student’s t-test, analysis of variance (ANOVA), and Tukey’s Honest Significant Difference (HSD) for post-hoc analysis.
Results were considered significant at alpha < 0.05.
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Results
ACGME national trends of ocular trauma cases can be found in Table 2, with graphical representations in Supplementary
Tables 1-4. According to ACGME case log statistics, ocular trauma procedures accounted for 1.2% of all procedures
logged by residents in 2017–2018.9 In this year, the average number of procedures logged as corneal/corneoscleral
laceration/globe rupture was 7.9 ± 5 per resident, 0.4 ± 1 IOFB per resident, and 0.9 ± 1 procedures logged as “other

Table 1 Categorization of Current Procedural Terminology (CPT) Codes from US Ophthalmology Residency Program Case Logs and
their Descriptions

Original
Classification

Proposed
Category

CPT Code Description

Globe Trauma IOFB 65235 Removal of foreign body, intraocular; from anterior

chamber of eye or lens

Globe Trauma IOFB 65260 Removal of foreign body, intraocular; from

posterior segment, magnetic extraction, anterior or

posterior route

Globe Trauma IOFB 65265 Removal of foreign body, intraocular; from

posterior segment, nonmagnetic extraction

Globe Trauma Conjunctiva

Laceration

65270 Repair of laceration; conjunctiva, with or without

nonperforating laceration sclera, direct closure

Globe Trauma Conjunctiva

Laceration

65272 Repair of laceration; conjunctiva, with or without

nonperforating laceration sclera, direct closure

Globe Trauma Conjunctiva

Laceration

65273 Repair of laceration; conjunctiva, by mobilization

and rearrangement, with hospitalization

Globe Trauma Cornea

Laceration,

Closed Globe

65275 Repair of laceration; cornea, nonperforating, with

or without removal foreign body

Globe Trauma Cornea/Sclera

Laceration,

Open Globe

65280 Repair of laceration; cornea and/or sclera,

perforating, not involving uveal tissue

Globe Trauma Cornea/Sclera

Laceration,

Open Globe

65285 Repair of laceration; cornea and/or sclera,

perforating, with reposition or resection of uveal

tissue

Globe Trauma Open Globe,

Glue

65286 Repair of laceration; application of tissue glue,

wounds of cornea and/or sclera

Globe Trauma AC Washout 65815 Paracentesis of anterior chamber of eye (separate

procedure); with removal of blood, with or without

irrigation and/or air injection

Globe Trauma AC Washout 65930 Removal of blood clot, anterior segment of eye

Globe Trauma Other 66020 Injection, anterior chamber of eye (separate

procedure); air or liquid

Globe Trauma Other 66680 Repair of iris, ciliary body (as for iridodialysis)

Globe Trauma Other 66682 Suture of iris, ciliary body (separate procedure)

with retrieval of suture through small incision (eg,

McCannel suture))

Oculoplastic

and Orbit

Lid Laceration 12011, 12013, 12014, 12015, 12016, 12017, 12018, 12020, 12051, 12052,

12053, 12054, 12055, 12056, 12057, 13150, 13151, 13152, 13153, 13160,

67930, 67935

Simple, intermediate, complex, and margin lid

laceration repairs

Oculoplastic

and Orbit

Orbital

Fractures

21385, 21386, 21387, 21390, 21395,21406, 21407 Open repair of orbital fracture, with or without

blowout

Oculoplastic

and Orbit

Orbital

Fractures

67550, 67560 Orbital implant insertion, removal, or revision

Oculoplastic

and Orbit

Canthotomy 67715 Canthotomy (separate procedure)

Oculoplastic

and Orbit

Other 67938 Removal of embedded foreign body, eyelid

Abbreviation: IOFB, intraocular foreign body.
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globe trauma” per resident. The average number of total ocular trauma procedures was found to significantly decrease by
9% compared to those logged in 2009–2010 (average 10 ± 7 procedures per resident) (p = 0.0062). Similarly, procedures
logged as “other globe trauma” performed by residents as primary surgeon in 2017–2018 was found to significantly
decrease by 65.4% compared to those logged in 2009–2010 (2.6 ± 4) (p < 0.001). The average number of procedures
logged as corneal/corneoscleral laceration/globe rupture in 2017–2018 was found to be significantly greater than those
logged in 2009–2010 (2017–2018: 7.9 ± 5; 2009–2010: 7.2 ± 5) (p = 0.033), whereas the number of procedures logged as
IOFB in 2017–2018 were not significantly different than the number logged in 2009–2010 (0.4 ± 1 for both years).

Out of 488 US ophthalmology residents graduating in 2018, a total of 166 (34%) provided case logs. These residents
represented 38 (32.2%) of 118 ophthalmology residency programs. The majority of responding programs had between
four to five residents (44.7% of programs), were located in the South (39.5%), and had a vitreoretinal surgery fellowship
(78.9%). Half of the programs did not have an oculoplastic surgery fellowship (50%). The average number of residents
per program was 4.81 ± 1.46, with a median of 4 (interquartile range 4–6). Specific program characteristics can be found
in Table 3. No significant difference was found between ACGME primary surgeon cataract volume (198.1 ± 67) with that
of our sample’s (206 ± 64), serving as a measure of representativeness of our sample compared to national case log
statistics (p = 0.14).

Table 2 Accreditation Council for Graduate Medical Education (ACGME) Surgeon Averages of All Globe Trauma Categories from
2009–2018

C/CL/GR IOFB Other Total

Year Average (SD) Average (SD) Average (SD) Average (SD)

2009–2010 7.2 (5) 0.4 (1) 2.6 (4) 10 (7)
2010–2011 7.2 (5) 0.3 (1) 2.6 (4) 10 (7)

2011–2012 7.3 (5) 0.4 (1) 2.4 (5) 10 (7)

2012–2013 7.5 (5) 0.3 (1) 1.6 (2) 9.4 (6)
2013–2014 7.4 (4) 0.3 (1) 1.3 (2) 8.9 (5)

2014–2015 7.6 (4) 0.4 (1) 0.9 (1) 8.9 (5)

2015–2016 8.1 (5) 0.4 (1) 0.9 (1) 9.4 (5)
2016–2017 7.9 (5) 0.3 (1) 1 (1) 9.2 (5)

2017–2018 7.9 (5) 0.4 (1) 0.9 (1) 9.1 (5)

Notes: Data retrieved from the Accreditation Council for Graduate Medical Education (ACGME) Case Log Graduate Statistics National Report9.
Abbreviations: C/CL/GR, cornea/corneoscleral laceration/globe rupture; IOFB, intraocular foreign body; SD, standard deviation.

Table 3 Characteristics of 38 US Ophthalmology Residency Programs That Provided
Case Logs for Residents Graduating in 2018

Program Characteristics Number of Programs (%)

Size
Small (1–3 residents) 11 (28.9)
Medium (4–5 residents) 17 (44.7)

Large (6+ residents) 10 (26.3)

Location
Midwest 7 (18.4)

Northeast 9 (23.7)

South 15 (39.5)
West 7 (18.4)

Fellowships
With Vitreoretinal Surgery Fellowship 30 (78.9)
With Oculoplastic Surgery Fellowship 19 (50)

Total 38 (100)
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The average, standard deviation, minimum and maximum number of ophthalmic trauma procedures performed as
primary surgeon are listed in Table 4. Residents performed an average of 9.0 ± 5.0 (minimum: 0; maximum: 29; median:
8) procedures that qualified for the ocular trauma case log requirement, and an average of 19.7 ± 11 (minimum: 6;
maximum: 78; median: 18) procedures that included trauma-related oculoplastic and orbit procedures. 6 (3.6%) residents
did not meet the requirement of four ocular trauma procedures, and 16 (9.6%) residents performed the bare minimum of
four procedures. The most frequently logged procedures per resident (irrespective of role) were lid lacerations 9.9 ± 7.5,
open globe repairs (8.1 ± 4.5), and orbital fractures (1.8 ± 3.1). The most common procedure logged as primary surgeon
was lid laceration repair (8.7 ± 6.9) while the most logged procedure as assistant was orbital fracture repair (1.3 ±2.2).
The least logged procedures (irrespective of role) were eyelid foreign body (0.16 ± 0.48), repair of iris (0.11 ± 0.41), and
injection (0.06 ± 0.24). Presence of vitreoretinal surgery fellowship programs had no significant impact on the average
number of IOFB procedures per resident (with fellowship: 0.31 ± 0.67 per resident; without fellowship: 0.41 ± 0.57, p =
0.37). Similarly, oculoplastic and orbit surgery fellowship programs did not have a significant impact on the average
number of lid lacerations (with fellowship: 8.2 ± 6.3; without fellowship: 9.2 ± 7.6, p = 0.36) or orbital fractures (with
fellowship: 0.66 ± 1.8; without fellowship: 0.31 ± 0.83, p = 0.10).

Table 5 lists the average number of each procedure type performed based on program size. The most commonly
performed procedure across all programs, regardless of size, was lid laceration repair. The most commonly performed
procedure in all programs except for those located in the West was also lid laceration repair, with open globe repair being
more common in the West. Program size was found to significantly impact the average number of canthotomies and
orbital fracture repairs performed by residents, with medium programs performing significantly more canthotomies than
large programs (F(2166) = 6.35, p = 0.002), and large programs performing significantly more orbital fracture repairs
than small and medium programs (F(2166) = 4.45, p = 0.013). Program location was not found to impact the average
number of ophthalmic trauma procedures. The volume of procedures logged as ophthalmic trauma was strongly
correlated with the volume of trauma-related oculoplastic and orbit procedures (r = 0.9, p < 0.001).

Discussion
Three key findings are highlighted by the results of this study: (1) average ocular trauma cases per resident decreased
between 2009–2018, (2) canthotomy and orbital fracture repair volume was dependent on program size, and (3) 6
residents graduated ophthalmology residency in 2018 without completing the required number of ocular trauma cases,
and 16 performed only the minimum.

Table 4 Summary of Number of Procedures Completed by Residents as Primary Surgeon Based on
2018 Case Logs Provided by 38 US Ophthalmology Residency Programs

Procedure Mean (SD) Min Max

Total Oculoplastic procedures 10.50 (8.56) 1 68

Eyelid Laceration 8.66 (6.94) 1 46

Lateral Canthotomy 1.22 (1.81) 0 13
Orbital Fracture Repair 0.49 (1.40) 0 12

Total Globe Trauma procedures 8.96 (5.02) 0 29

Open Globe 7.24 (4.37) 0 23
Conjunctiva Laceration 0.75 (1.11) 0 5

IOFB 0.33 (0.65) 0 3

AC Washout 0.28 (0.69) 0 5
Closed Globe 0.27 (0.72) 0 6

Open Globe with Glue 0.27 (0.59) 0 4

Other 0.22 (0.58) 0 4
Total trauma-related procedures 19.73 (11.00) 6 78

Notes: Data retrieved from 38 case logs provided by US ophthalmology residency programs. Other category includes Iris suture
repair, injections, eyelid foreign body repair.
Abbreviations: IOFB, intraocular foreign body; SD, standard deviation.
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Our analysis of ACGME ocular trauma case log statistics between 2009–2018 demonstrated that there was an overall
9% decrease in average ocular trauma cases per resident. Prior studies of ophthalmic trauma epidemiology reflect this
decreasing trend, though the magnitude of decrease varies.1,12,13 A cohort study evaluating pediatric ophthalmic trauma
cases between 2006 and 2014 found a 26.1% decline in ophthalmic injuries among all the injury mechanisms recorded.12

Similarly, Iftikhar et al. analyzed ophthalmic trauma incidence between 2001 and 2014 and revealed that there was a
23.1% decrease in primary ophthalmic trauma during this time frame, where primary ophthalmic trauma was defined as
the reason for admission to the hospital and the first diagnosis listed in the patient’s admission record. Orbital fracture
was reported as the most common diagnosis in patients with primary ophthalmic trauma, while contusion of eye and
adnexa was the most common in patients with secondary ophthalmic trauma.1 Ophthalmic trauma was considered
secondary when it was not the principal diagnosis listed in the patient’s admission. Another study of ophthalmic trauma
epidemiology by Morris et al. revealed a fourfold decrease in ophthalmic trauma cases between 1992 and 2009.13

The ACGME “other globe trauma” category similarly demonstrated a decrease in average cases between 2009 and
2018. Given the lack of detail regarding what procedures are included in this category, it is difficult to evaluate which
procedures contributed to this decline. The ambiguity created by categories like “other globe trauma” must be recognized
as a major limitation of using ACGME case log requirements as a way to measure resident surgical competency progress.

Decreases in ocular trauma are thought to be due to improved advocacy and safety measures taken over the past
several years. The introduction of laws regulating the disclosure of potential hazards in products may partially explain
this decrease in the pediatric population.12 Warning labels on products and child-proof packaging are additional measures
that have been taken.12 Technologic advancements in imaging and changes in clinical practice for ocular trauma over
time are further factors that could account for the decrease in ocular trauma cases.1 A possible explanation for the
discordance in rates of ocular trauma case decrease per ACGME statistics is due to the discrepancies in defining cases as
ocular trauma cases versus oculoplastic and orbit cases. Orbital fractures and lid lacerations, both frequently found in
ophthalmic trauma diagnoses, are logged as oculoplastic and orbit procedures rather than “globe trauma”. These
diagnoses, along with eyelid foreign body and canthotomy, were included in our in-depth analysis of ophthalmic trauma
case logs for residents graduating in 2018. However, the ACGME views these cases (orbital fractures, lid lacerations,
eyelid foreign body, and canthotomy) as separate from ocular trauma cases, which may explain the smaller decrease in
ocular case volume over time in our study as compared with the literature.

Among our sample of US ophthalmology residents, the most performed ophthalmic trauma procedures on average as
primary surgeon or assistant included lid laceration repairs, open globe repairs, and orbital fractures. “Other” procedures
(eyelid foreign body, repair of iris, and injection), open globe repair with glue, and closed globe were least performed.

Table 5 Average Number of All Procedures as Primary Surgeon Based on Program Size

Procedure Small Medium Large P-value*

Total Oculoplastic procedures 11.88 11.31 8.92 0.16
Eyelid Laceration 10.41 9.06 7.36 0.10

Lateral Canthotomy 1.25 1.73 0.66 0.00
Orbital Fracture Repair 0.13 0.31 0.88 0.02

Total Globe Trauma procedures 9.50 9.43 8.19 0.29

Open Globe 7.63 7.73 6.52 0.24

Conjunctiva Laceration 0.81 0.77 0.69 0.85
IOFB 0.44 0.23 0.38 0.24

Open Globe with Glue 0.38 0.34 0.13 0.05
Closed Globe 0.22 0.24 0.33 0.71

AC Washout 0.19 0.27 0.34 0.57

Other 0.16 0.30 0.17 0.34
Total trauma-related procedures 21.59 20.99 17.44 0.10

Notes: *One-way ANOVA. Small, 0–3 residents; Medium, 4–5 residents; Large, 6+ residents. Bold indicates p-value < 0.05. Data retrieved from 38 case logs provided by US
ophthalmology residency programs. Other category includes Iris suture repair, injections, eyelid foreign body.
Abbreviations: IOFB, intraocular foreign body; SD, standard deviation.
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Canthotomy and anterior chamber washouts were also infrequently logged in comparison to other procedures. Ocular
trauma injuries, particularly blunt trauma, can lead to compartment syndrome of the orbit. Lateral canthotomy and
cantholysis (LCC) is a rapid and simple procedure that can save a patient’s vision if performed correctly.14 However,
42.8% of residents did not perform a single LCC during their time in residency. Given every ophthalmology resident
should be competent in performing this early on in residency, this may suggest the importance of simulation. Increasing
opportunities for wet lab simulations may improve resident confidence in approaching ophthalmic trauma.15,16 The
COVID-19 pandemic has had a considerable effect on resident surgical education given the decrease in surgical
procedure volume and limits to the number of individuals in the operating room.17,18 Wet lab simulations, therefore,
played an increasingly important role in resident surgical education during this time in order to compensate for the lost
operating room time.18 Zafar et al. demonstrated that residents who participated in both supervised and unsupervised
informal lab practice reported feeling more competent and prepared for surgical cases.15 Pantanelli et al. found that the
implementation of a cataract surgery simulation course was correlated with a roughly 62% decrease in intraoperative
posterior capsule tear incidence.19 Similarly, another study assessed differences in cataract surgery complication rates
between residents that trained with the Eyesi simulator and residents who did not. Residents who participated in wet lab
simulations had significantly lower rates of complications. Improvement in surgical skills after wet lab simulation is not
limited to cataract surgery; Zhao et al. created a wet lab simulator for eyelid laceration repair and found that residents felt
increased confidence in their laceration repair skills following simulator use.20 These studies all suggest that implement-
ing surgical simulations into residency training curriculums may increase resident confidence in performing procedures
that they otherwise would not be able to practice enough given the limited case exposure.

With regards to the relationship between program characteristics and case volume, program size was found to impact
orbital fracture and canthotomy case volume. Large programs were found to perform significantly more orbital fracture
repairs than both small- and medium-sized programs. Larger programs may have greater case volumes and a larger
referral base, providing residents with more opportunities to encounter ophthalmic trauma. Medium programs were found
to perform significantly more canthotomies than large programs. While larger programs may receive a more diverse array
of cases, the cases must be distributed amongst a greater number of residents. Overall case load may not necessarily be in
perfect correlation with program size, meaning that while larger programs may have more cases than medium programs,
the difference may not be directly proportional to the difference in resident number. Furthermore, lateral cantholysis is
not as common a procedure as orbital fracture or eyelid laceration repair, so there may be fewer cases regardless of
program size to distribute among residents. These differences in case volume based on program size reflect the high
variability in ophthalmic trauma exposure that may not be explained by one specific program characteristic. This calls
attention to the need for a standardized approach to increasing ophthalmic trauma exposure and education in residency to
ensure that all residents, regardless of their program, graduate with sufficient skills to manage these cases.

The residents in our sample performed an average of 19.7 trauma-related procedures. Of these procedures, an average
of 9 procedures counted towards the ocular trauma case log requirement. However, 3.6% of residents did not meet the
requirement, and 9.6% of residents met only the minimum of four procedures. While resident graduation is contingent on
program directors’ evaluation of surgical competency, the fact that there are ophthalmology residents graduating without
experience in crucial procedures raises great concern regarding physician preparedness in managing ocular trauma. For
example, under current ACGME requirements, a resident may be able to graduate after fulfilling the ocular trauma case
requirement with four AC washouts and no open globe repairs. Furthermore, according to ACGME case logs, ocular
trauma cases accounted for only 1.2% of all recorded procedures by all residents graduating in 2017–2018. A survey in
2019 of United Kingdom ophthalmology residents revealed that 78% of trainees felt very low confidence in their abilities
to perform ocular trauma procedures.21 In this same survey, residents reported that attending formal educational courses
did not change their own perceived confidence in performing these procedures,21 emphasizing the necessity to increase
resident exposure to these cases. This scarcity of ophthalmic trauma exposure is likely consistent across US ophthalmol-
ogy residency programs, evidenced by the fact that program size and location were not found to impact the average
number of procedures performed per resident per program for the majority of ophthalmic trauma procedures.

To address the limited ophthalmic trauma exposure in residency, reevaluation of the minimum number of ophthalmic
trauma cases is required. With approximately 30–40% of monocular blindness caused by ocular trauma,2 it is essential
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each graduating resident is competent in critical procedures like open globe repair, hyphema washout and lateral
canthotomies. Oculoplastic and orbit procedures have subcategories with their own required number of cases, including
eyelid lacerations (3), chalazion excision (3), and ptosis/blepharoplasty (3). More specific classifications on ocular trauma
may be beneficial. In particular, a requirement for a minimum number of open globe repairs may better prepare residents
to handle one of the most devastating ocular conditions. Distinguishing open globe repairs from other less common
ocular trauma procedures such as AC washout will further ensure that graduating residents first develop a strong
foundational skillset for frequently encountered situations.

Another approach to this issue of limited ophthalmic trauma exposure in residency is to assess residents on surgical
competency in addition to required case volume completion. Prior literature is conflicting regarding whether increased
surgical volume correlates with improved surgical skill level,22,23 therefore it is difficult to conclude that increasing case
log requirements will result in increased resident competency in these procedures. Furthermore, ACGME notes that
achievement of procedure requirements does not necessarily imply competency in a skill, and that residents should
continue to practice these skills far beyond case log requirements.6 However, increasing case log requirements while
simultaneously using case logs as a guide for program directors to review individual residents’ surgical competencies
may aid in addressing any skill- or competency-related issues residents may encounter.22

The limitations of this study warrant discussion. The small sample size limits the generalizability of our results to all
residency programs. However, given the comparable cataract volume data, which is often used as a marker of residency
program case volume, we believe our sample was similar to the national statistics. Secondly, residents may have made
entry errors when logging their surgical procedures, thus altering case log accuracy. Finally, there is no guarantee that
residents continued to log cases after reaching minimum volume requirements. Therefore, reported case logs may be an
underrepresentation of true resident case exposure.

Conclusion
This analysis of US ophthalmology residency ocular trauma exposure between 2009–2018 and cross-sectional review of
case logs of residents graduating in 2018 highlights the variability that exists not only in overall case volume exposure
over time, but also the variability with specific procedure exposure among residents based on program size. Furthermore,
the low number of required cases for globe trauma emphasizes the need to increase educational efforts towards this
subspecialty.
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