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ABSTRACT:
Audience: This tutorial should be utilized for emergency medicine (EM) interns and junior residents.

Introduction: Ophthalmology is characteristically a weak area in both medical school and resident education.
Medical students are rarely given formal didactic education on the use of the slit lamp or a systematic
approach to examining the eye. For EM residents, this leads to inefficient and uncomfortable encounters
with patients with eye complaints. We sought to develop a comprehensive emergency ophthalmology
tutorial utilizing asynchronous learning followed by a hands-on skill session that would address this need.

Educational Objectives: By the end of this small group didactic, learners will be able to: 1) demonstrate ability
to focus on the various components of the slit lamp exam 2) demonstrate understanding of a systematic
approach to the eye exam 3) demonstrate appropriate use of the Diaton, iCare, and Tonopen tonometers.

Educational Methods: This two-hour small group didactic combines hands-on learning sessions to learn the
slit lamp exam and tonometry measurement, with a systematic review of the eye exam to help learners
better organize their exams and understand the use of necessary tools.

Research Methods: The emergency ophthalmology tutorial was initially designed as an education project in
which we collected pre- and post-participation surveys regarding resident comfort with various components
of the emergency eye exam. After the course residents received a post-course survey to complete. Given the
positive feedback we received from our residents regarding the tutorial, we applied for Institutional Review
Board (IRB) approval to publish our retrospective survey data. Our IRB waived the need for participant
consent.

Results: Twelve emergency medicine residents including 11 interns and one post-graduate year (PGY) 2
resident participated in the emergency ophthalmology tutorial as part of our intern boot camp in July of



2021. Twelve PGY-1 residents initially signed up for the course and filled out the pre-participation survey but
one of them was not able to attend their scheduled class, so a PGY-2 resident requested to attend.

Prior to the course, we used a Likert scale from 1-7, finding that 61.5% (8/13) of participants felt very
uncomfortable with performing slit lamp exams, 84.6% (11/13) felt very uncomfortable with using the Diaton
tonometer, 76.9% (10/13) felt very uncomfortable with using the iCare tonometer, and 69.3% (9/13) felt
uncomfortable or very uncomfortable with using a systematic approach to examining the eye. After the
course, 75% (9/12) of participants felt that the course exceeded expectations in ensuring their ability to
perform the subcomponents of the slit lamp exam, 75% (9/12) and 83.3% (10/12) of participants felt that the
course exceeded expectations in ensuring their ability to use the Diaton and iCare tonometers, respectively,
and 91.7% (11/12) felt that the course exceeded expectations in ensuring their ability to perform a systematic
eye exam.

Discussion: Participation in a 2-hour emergency ophthalmology tutorial with assigned asynchronous pre-
course work improved emergency medicine resident comfort with various components of the eye exam.

Topics: Emergency ophthalmology, eye exam, slit lamp, tonometry.
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Learner Audience:
Interns, Junior Residents

Time Required for Implementation:

Instructor preparation: 30 minutes

Resident pre-course work: 60 minutes

Course time: 120 minutes (please see comments under
“Recommended Learner: Instructor Ratio” for further
details)

Recommended Number of Learners per Instructor:
4

Please note that our course was taught in an asynchronous
fashion with sessions performed for groups of two residents
at a time (2:1 learner: instructor ratio). While this provides
learners with more hands-on time with the slit lamp and
attention from the instructor, this method is time-intensive
on the part of educators. A modified version for small
groups with larger learner: instructor ratios could be
conducted in stations with one instructor per station.

Residents should be divided into the following stations:

- Station 1 - slit lamp. Half of the residents should
start at this station. They should be given 60
minutes at this station to provide adequate time
for each of them to practice turning the slit lamp on
and off, utilizing and adjusting all necessary buttons
and knobs, adjusting the device for their particular
patient, and conducting all steps of the slit lamp
exam (please see Objectives below). We suggest
that the residents rotate through conducting the
various steps sequentially (for example, Resident 1
examines the conjunctiva of Resident 2; Resident 2
examines the conjunctiva of Resident 3; etc.) to
ensure comfort with each step before moving onto
the next step.

- Station 2 - introduction to eye room and systematic
approach to the eye exam (see Fig. 2) - 30 minutes,
then switch to Station 3.

- Station 3 - tonometry - 30 minutes, then switch to
Station 2.

After 60 minutes, residents from Stations 2 and 3 will move
to Station 1. Residents from Station 1 will be divided into
Stations 2 and 3. After 30 minutes, Stations 2 and 3 will
rotate.

Topics:
Emergency ophthalmology, eye exam, slit lamp, tonometry.

Objectives:
By the end of this small group didactic, learners will be able
to:
1. Demonstrate ability to focus on the various
components of the slit lamp exam

a. Lids and lashes

b. Conjunctiva and sclera
C. Cornea

d. Anterior chamber

e. Iris

2. Demonstrate understanding of a systematic
approach to the eye exam (Fig. 2)

3. Demonstrate appropriate use of the Diaton, iCare,
and Tonopen tonometers

Linked objectives and methods:

This tutorial emphasizes the use of hands-on learning as well as
immediate and direct feedback to help build foundational
emergency medicine skills. The use of pre-course videos and
post-course material (see Key Ophthalmology Resources for the
Ed Resident) takes advantage of recall to improve chances of
solidifying long-term knowledge retention.

First, learners complete pre-learning which reviews slit lamp
utilization and common ophthalmologic emergencies by area of
the eye visualizable with a slit lamp (Objectives 1 and 2). They
then work with an instructor in small groups reviewing how to
utilize the slit lamp and demonstrating competence (Objective
1). Next, learners review a systematic approach to the eye exam
that they can utilize to examine patients with eye complaints
and to organize their presentation of findings to ophthalmology
consultants (Objective 2). Finally, participants learn how to use
various tonometry measuring devices with an instructor and
then demonstrate competence (Objective 3).

Recommended pre-reading for facilitator:

1. The Wills Eye Manual: Office and Emergency Room
Diagnosis and Treatment of Eye Disease.! The
facilitator may want to have it available as a reference
during the session.

Pelletier J, et al. Use of An Ophthalmology Tutorial to Improve Resident Comfort with the Emergency

Eye Exam. JETem 2022. 7(4):SG1-14.
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2. EM:RAP C3 - Eye Trauma.? May read “Summary” or
listen to podcast:
https://www.emrap.org/c3/playlist/head-and-
neck/episode/c3eyetrauma/c3eyetrauma

3. EM:RAP C3 - Painful Red Eye.> May read “Summary”
or listen to podcast:
https://www.emrap.org/c3/playlist/head-and-
neck/episode/c3painfulredeye/c3painfulredeye

4. EM:RAP C3 - Vision Loss.* May read “Summary” or
listen to podcast:
https://www.emrap.org/c3/playlist/head-and-
neck/episode/c3visionloss/c3visionloss

Learner responsible content (LRC):
Prior to attending the course residents should review a video
highlighting the components of the slit lamp exam as well as a
slide deck discussing ophthalmologic emergencies by area of
the eye that one can visualize with the slit lamp.5”
e  https://www.youtube.com/watch?v=w9wMIJ6job_0&t
=8s
e  https://aci.health.nsw.gov.au/__data/assets/pdf_file/0
010/154963/eem_education_session2.pdf

Residents should complete a pre-course survey (see Appendix
A) prior to attending the 2-hour, hands-on slit lamp tutorial.

Required Materials:
Instructors of this course will need ready access to:
e  Cotton swabs (to practice inverting eyelids to look for
foreign bodies)
e Examination gloves
e Hand sanitizer
e  Mobile device with ready access to the internet (to
look up images of relevant pathology during each stage
of the slit lamp exam)
e  Printed copies of the systematic approach to the eye
for each participant (Fig. 2)
e  Proparacaine and fluorescein (request from pharmacy)

e Slitlamp
e Tonometers, including Diaton, iCare, and Tonopen
devices

e  Wipes to clean the slit lamp between users

Results and tips for successful implementation:

We collected pre- and post-course survey data to determine
whether our emergency ophthalmology tutorial improved
resident comfort with the eye exam. Thirteen residents
completed pre-course surveys, 12 residents participated in the
course, and 12 residents completed post-course surveys. Prior
to the course 61.5% (8/13) of participants felt very
uncomfortable with performing slit lamp exams, 84.6% (11/13)
felt very uncomfortable with using the Diaton tonometer,

76.9% (10/13) felt very uncomfortable with using the iCare
tonometer, and 69.3% (9/13) felt uncomfortable or very
uncomfortable with using a systematic approach to examining
the eye.

The post-course survey prompted the reader to rate whether
the tutorial “Does not meet expectations,” “Meets
expectations,” or “Exceeds expectations” with regard to each
pre-specified course objective. After participation in the course,
75% (9/12) of participants felt that the course exceeded
expectations in ensuring their ability to perform the
subcomponents of the slit lamp exam, 75% (9/12) and 83.3%
(10/12) of participants felt that the course exceeded
expectations in ensuring their ability to use the Diaton and
iCare tonometers, respectively, and 91.7% (11/12) felt that the
course exceeded expectations in ensuring their ability to
perform a systematic eye exam.

Since most residents had already been exposed to the Tonopen
in medical school (and most of them had used this in the past),
data was not collected regarding their level of comfort using the
device at the end of the course compared to the outset. Most
of them reported significant baseline comfort using the
Tonopen device. This did seem a bit incongruous, given their
discomfort with the other aspects of the eye exam. Ideally, we
would have collected data on their post-course level of comfort
to determine whether it had changed.

Pre-Course Survey Data

W slitLamp ([ Diaton Care [} Systematic Approach

Percentage of Respondents

50

1 2 3 4 5
Degree of Comfort

Figure 3: Pre-course survey data demonstrating baseline resident
comfort with performance of a slit lamp exam, use of the Diaton
tonometer, use of the iCare tonometer, and using a systematic
approach to examining the eye. Degree of comfort was assessed on a
scale from 1 to 5 with 1 being “very uncomfortable” and 5 being “very
comfortable.”

Pelletier J, et al. Use of An Ophthalmology Tutorial to Improve Resident Comfort with the Emergency

Eye Exam. JETem 2022. 7(4):SG1-14.
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Post-Course Survey Data
W Demonstrate slit lamp exam [l Demonstrate use of Diaton Demonstrate use of iCare [l Demonstrate use of systematic approach

100

Percentage of Respondents
@
g

0

Does not meet expectations Meets expectations Exceeds expectations

Figure 4: Post-course survey data demonstrating resident comfort with
performance of a slit lamp exam, use of the Diaton tonometer, use of
the iCare tonometer, and using a systematic approach to examining
the eye.

Resident 1 | Great overview and tutorial. Thank you!

Resident 2 | Such an amazing introduction. | greatly appreciate
the care and time put into this. Serving yourself up
as the model for tonometry was 5 steps beyond

anything | would have expected. Thank you.

Resident 3 | Honestly the most comprehensive and clinical high
yield discussion on optho [sic] | have had to date!
Thank you for putting this together it was invaluable

to my optho knowledge in the ED.

Table 1: Resident feedback to the question, “Do you have any other
suggestions to make this tutorial better?”

Here we describe our methods and the effectiveness based on
before-and-after survey data of an emergency ophthalmology
tutorial to improve resident comfort with performance of slit
lamp exams, use of tonometry, and a systematic approach to
the eye exam. The majority of residents felt uncomfortable or
very uncomfortable with these various components of the
emergency eye exam prior to participation in the course.

The course had the following objectives:
1. Demonstrate ability to focus on the various
components of the slit lamp exam

a. Lids and lashes

b. Conjunctiva and sclera
C. Cornea

d. Anterior chamber

e. Iris

2. Demonstrate understanding of a systematic approach
to the eye exam (Fig. 2)

3. Demonstrate appropriate use of the Diaton, iCare, and
Tonopen tonometers

The majority of residents rated the tutorial as exceeding
expectations in meeting its objectives, suggesting that resident
comfort with performance of slit lamp exams, tonometry, and
using a systematic approach to the examination of the eye
improved via participation in this course.

Our goal was to evaluate baseline comfort with performance of
the aforementioned procedures and then evaluate whether
residents felt that they benefited from the course. A comment
should be made on the limitations of our data. Survey-based
research is a low level of evidence for the effectiveness of an
intervention. Ideally, to determine whether our course was
beneficial in improving resident comfort with the emergency
ophthalmology examination, we would utilize a blinded
evaluator to prospectively evaluate residents who participated
in the course vs. those who did not participate. A standardized
evaluation tool such as the General Approach to Procedures
component of the ACGME Emergency Medicine Milestones 2.0
could be utilized to evaluate resident ophthalmology
examinations. We hope that as we and others disseminate
curricula for improving emergency ophthalmology education,
and as tools emerge for evaluating resident competency in this
area, we can ensure that our emergency medicine residents
effectively evaluate and treat patients with ophthalmologic
complaints.

Another limitation is that the course was taught by a single
medical educator. It is unclear whether the results would be
reproducible if the course were taught by a provider with more
or less experience utilizing the examination techniques
reviewed in the course.

Lastly, residents practiced slit lamp examinations on one
another, and few of them had abnormal findings on slit lamp
examination. In order to create a more robust educational
experience, volunteer patients with abnormal eye examinations
(perhaps from an ophthalmology clinic) could be asked to serve
as models for Station 1 of the small group session. This would
require more time and planning but would be worth
considering if you plan to implement and build on our
curriculum at your institution.

One of our course objectives included demonstrating the ability
to perform tonometry using the Tonopen. We collected
baseline pre-course survey data but neglected to collect post-
course survey data regarding whether this objective was met.

One of the participating residents was a PGY-2 resident and
may have had significantly more experience with the
techniques reviewed in the course than their PGY-1 peers. This
may have affected the overall survey data results, skewing the

Pelletier J, et al. Use of An Ophthalmology Tutorial to Improve Resident Comfort with the Emergency

Eye Exam. JETem 2022. 7(4):SG1-14.
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baseline data toward higher levels of comfort than might have
been seen otherwise.

In summary, we describe the use of a hands-on emergency
ophthalmology tutorial with associated asynchronous pre-
course work designed to improve subjective, self-reported
resident comfort with the performance of the emergency eye
exam. Our retrospective survey data demonstrate improved
subjective, self-reported resident comfort with the various
components of the exam covered in the course, including the
slit lamp exam, tonometry using the iCare and Diaton
tonometers, and examining the eye using a systematic
approach. Ophthalmology education prior to residency is
limited, and most residents have little exposure to
ophthalmology education.® Our hope in publishing our survey
data and course materials is that other emergency medicine
residency programs may be able to adopt our curricula to
improve the subjective, self-reported comfort of their residents
with performing emergency eye exams.

References/suggestions for further reading:

1. Gerstenblith AT, Rabinowitz MP. The Wills Eye Manual:
Office and Emergency Room Diagnosis and Treatment of
Eye Disease. Wolters Kluwer/Lippincott Williams & Wilkins;
2012. Accessed February 28, 2022.
http://site.ebrary.com/id/10825309

2. Mason J, Swadron S, Herbert M. C3 - Eye Trauma. Accessed
February 28, 2022. At:
https://www.emrap.org/c3/playlist/head-and-
neck/episode/c3eyetrauma/c3eyetrauma

3. Mason J, Swadron S, Herbert M. C3 - Painful Red Eye.
Accessed February 28, 2022. At:
https://www.emrap.org/c3/playlist/head-and-
neck/episode/c3painfulredeye/c3painfulredeye

4, Mason J, Swadron S, Herbert M. C3 - Vision Loss. Accessed
February 28, 2022. At:
https://www.emrap.org/c3/playlist/head-and-
neck/episode/c3visionloss/c3visionloss

5. Gelston CD, Patnaik JL. Ophthalmology training and
competency levels in caring for patients with ophthalmic
complaints among United States internal medicine,
emergency medicine, and family medicine residents. J Educ
Eval Health Prof. 2019;16:25. At:
doi:10.3352/jeehp.2019.16.25

6. Introduction to the Slit Lamp. Accessed December 29, 2021.

At:
https://www.youtube.com/watch?v=w9wMIJ6job_08&t=8s
7. Eye Education For Emergency Clinicians. Education Session
Two: Eye Examination. Powerpoint Presentation presented
at: Eye Emergency Manual Project; December 2008.
Accessed December 29, 2021. At:
https://aci.health.nsw.gov.au/__data/assets/pdf_file/0010

10.

11.

12.

13.

/154963/eem_education_session2.pdf

Pickens A. EMin5: Slit Lamp Anatomy. Published August 21,
2020. Accessed January 9, 2022. At:
http://www.emdocs.net/emin5-slit-lamp-anatomy/

Dok LLC. EyeChart - Vision Screening 4+. App Store Preview.
Accessed February 28, 2022. At:
https://apps.apple.com/us/app/eyechart-vision-
screening/id293163439

Herz N. Ophthalmic Drops 101. American Academy of
Ophthalmology. Accessed February 28, 2022. At:
https://www.aao.org/young-ophthalmologists/yo-
info/article/ophthalmic-drops-101

Root T. Video Eye Lectures. Tim Root Virtual Eye Professor.
Accessed February 28, 2022. At:
https://timroot.com/videos/

Abdelshafik MA. Slit Lamp Examination. Accessed February
28, 2022. At:
https://www.youtube.com/watch?v=ePnhGyQCXmo
Doctor Eyeball MD. How to Use a Slit Lamp Explained by an
Ophthalmologist.; 2020. At:
https://www.youtube.com/watch?v=SQAbhoj82Po

Pelletier J, et al. Use of An Ophthalmology Tutorial to Improve Resident Comfort with the Emergency

Eye Exam. JETem 2022. 7(4):SG1-14.



< SMALL GROUPS LEARNING MATERIALS
Appendix A:
Ophthalmology Tutorial Pre-Course Survey

Residents should complete a pre-course survey prior to attending the 2-hour, hands-on slit lamp tutorial.
Google forms can be used.

Pre-Course Survey:
How comfortable do you feel with using a slit lamp at this time?

1-Very UNcomfortable 2 3-Neutral 4 5-Very Comfortable

How comfortable do you feel with using a systematic approach to examining an eye at this time?
1-Very UNcomfortable 2 3-Neutral 4 5-Very Comfortable

How comfortable do you feel with using the Diaton tonometer?
1-Very UNcomfortable 2 3-Neutral 4 5-Very Comfortable

How comfortable do you feel with using the iCare tonometer?
1-Very UNcomfortable 2 3-Neutral 4 5-Very Comfortable

Pelletier J, et al. Use of An Ophthalmology Tutorial to Improve Resident Comfort with the Emergency
Eye Exam. JETem 2022. 7(4):SG1-14.
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Appendix B:
Small Group Application Exercise (sSGAE)

Required Materials:
Instructors of this course will need ready access to:

Cotton swabs (to practice inverting eyelids to look for foreign bodies)

Examination gloves

Hand sanitizer

Mobile device with ready access to the internet (to look up images of relevant pathology during each
stage of the slit lamp exam)

Printed copies of the systematic approach to the eye for each participant (Fig. 2)

Proparacaine and fluorescein (request from pharmacy)

Slit lamp

Tonometers, including Diaton, iCare, and Tonopen devices

Wipes to clean the slit lamp between users

Stations:

STATION 1 - SLIT LAMP

STATION 2 - INTRODUCTION TO EYE ROOM AND SYSTEMATIC APPROACH TO THE EYE EXAM
STATION 3 - TONOMETRY

Pelletier J, et al. Use of An Ophthalmology Tutorial to Improve Resident Comfort with the Emergency

Eye Exam. JETem 2022. 7(4):SG1-14.
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STATION 1 - SLIT LAMP

Station 1 involves an introduction to the use of the slit lamp.® Residents will trade off going through the
following steps, addressing Objective 1:

1. Turn on the slit lamp. Our institution’s slit lamp has both a wall timer and a power switch for the
device, and both must be turned on in order to use the device. Ensure that you clarify the unique
aspects of turning on your institution’s device.

2. Adjust the eyepieces for the width and magnification necessary for the user’s own eyes.

Unlock the base of the slit lamp by loosening the screw at the bottom right of the base of the device.

4. Aim the light. This is accomplished by grasping the joystick with one hand and moving towards the
patient to magnify the eye, and away from the patient to make the image smaller. We practiced with
the dominant hand first but the residents should be encouraged to practice with both hands during the
course for greater ease with examining each eye.

5. Adjust the light beam. Residents should practice changing the color of the light. Discuss that they will
almost always use bright white light except when using cobalt blue light for fluorescein staining. They
should also practice making the light beam taller vs. shorter, and making the light beam wider vs.
thinner. Residents should learn how to rotate the beam and how to measure the size of lesions on the
surface of the eye by adjusting the beam to the size of the lesion and using the scale on the top of the
slit lamp.

6. Make the patient comfortable. Residents should practice adjusting the chin rest, forehead strap, and
chair for each other to ensure that they can obtain ideal views of the eye.

w

The steps to using the slit lamp exam above should be performed sequentially. For example, Resident 1 should
complete step 1, then Resident 2 should complete step 1. Next, Resident 1 should complete step 1 and step 2,
then Resident 2 should complete step 1 and step 2. All participants should proceed through the
aforementioned steps in this manner. At this point they should run through the entire sequence once more to
ensure that they feel comfortable with turning the slit lamp on and off, adjusting the various controls, and
making the patient comfortable.

Residents will next practice examining each area of the eye on one another using the slit lamp. This includes
lids and lashes, conjunctiva and sclera, cornea, anterior chamber, and iris. At each step of the slit lamp exam,
residents are shown pictures on a mobile phone of what they should be looking for (see
https://aci.health.nsw.gov.au/__data/assets/pdf_file/0010/154963/eem_education_session2.pdf, part of the
pre-course work described above). Each resident should try to identify the given structure (for example,
cornea) using the slit lamp, and the course instructor will take a look through the slit lamp to ensure that the
resident has positioned the equipment correctly. The residents should be given direct, real-time feedback if
they are visualizing the components of the eye exam incorrectly, and they are instructed as to how to make
adjustments to the equipment in order to obtain the correct views. They are not permitted to move on to the
next step until they feel comfortable visualizing each component of the slit lamp exam.

Pelletier J, et al. Use of An Ophthalmology Tutorial to Improve Resident Comfort with the Emergency
Eye Exam. JETem 2022. 7(4):SG1-14.
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During the lids and lashes portion of the slit lamp exam, residents should practice inverting each other’s
eyelids in the same fashion that they would look for foreign bodies. If their co-residents are willing to undergo
this, residents should practice performing a fluorescein stain with both the Woods lamp and the cobalt blue
light on the slit lamp.

Throughout the course, the clinical relevance of each component of the examination should be discussed by
the instructor. For example, when examining the conjunctiva, the residents are prompted as to what
pathology they might be looking for in various patients presenting with foreign body sensation, discharge,
redness, or swelling. After the residents feel comfortable visualizing the normal conjunctiva of their colleague
through the slit lamp, images of common conjunctival pathology are reviewed on a mobile device (see
https://aci.health.nsw.gov.au/__data/assets/pdf_file/0010/154963/eem_education_session2.pdf) and
appropriate treatment regimens for these disease processes should be discussed. A similar approach should
be taken for each remaining component of the slit lamp exam (lids and lashes, sclera, cornea, anterior

chamber, and iris).
H
/4 —_—

t—1 2) patient position

— BLUE *

*use for fluorescein

d touchir

N . & EMs)

Figure 1: Labeled diagram of a standard slit lamp. This still image can be found in the blog post “EMin5: Slit Lamp Anatomy” which
includes a video on utilizing the slit lamp and step-wise images highlighting how to use the various buttons and knobs on a standard
slit lamp. Residents are provided access to this link after the course to solidify their understanding (see Key Ophthalmology
Resources for The Ed Resident).?

Pickens A. Slit Lamp Anatomy. In: EMin5. Accessed September 23, 2022. CC BY 4.0. At:
http://www.emdocs.net/emin5-slit-lamp-anatomy/7

Pelletier J, et al. Use of An Ophthalmology Tutorial to Improve Resident Comfort with the Emergency
Eye Exam. JETem 2022. 7(4):SG1-14.
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STATION 2 - INTRODUCTION TO EYE ROOM AND
SYSTEMATIC APPROACH TO THE EYE EXAM

A novel systematic approach to the eye exam (Fig. 2) should be presented and practiced in order to address
Objective 2. This tool was developed by one of the authors (an ophthalmologist) with inspiration from a
lecture by an ophthalmology colleague (please see “Special Thanks”). Please note that this tool has not yet
been validated externally. Residents should be instructed to draw the tic-tac-toe diagram themselves each
time they examine a patient with an eye complaint and fill in each box with their findings. Residents are told
to begin in the top left box and work their way from left to right, then proceed with the second row of boxes,
followed by the third row of boxes in the same fashion. The top row is entitled "3 things the patient sees,"
indicating that the patient will present with visual complaints such as loss of vision if they have abnormal
findings in one of these categories. The middle row, or "3 things you can see," refers to physical abnormalities
on slit lamp, pupillary, or eye movement testing that will be detected by the examiner. In the bottom row, IOP
(intraocular pressure) is labeled "1 thing you can't see" since this requires mechanical testing with tonometry.
Residents are encouraged to perform fundoscopic examinations, but with the understanding that we usually
do not perform pupillary dilation in the ED, making the ability to visualize the fundus limited (hence, "1 thing
you hope to see"). "Extras' refers to adjunctive testing that may not be necessary for every eye complaint and
must be tailored to the patient.

VAF VAN CVF

Snellen >
Confrontation =
Hand Motion =
Light Perception >
No Light Perception

Ant Seg Pupils EOM

Slit lamp RAPD? = 3 things you can see

== 3 things the patient sees

J \

. .
1 thing you can’t see 1 thing you hope to see
o 1
IOP Extras Fundus
ESR/CRP
Ultrasound

Figure 2: Systematic Approach to the Eye Exam. VAF = visual acuity far, VAN = visual acuity near, CVF = confrontational visual fields,
Ant Seg = anterior segment, RAPD = relative afferent pupillary defect, EOM = extraocular movements, IOP = intraocular pressure,
ESR = erythrocyte sedimentation rate, CRP = C-reactive protein.

Pelletier J, et al. Use of An Ophthalmology Tutorial to Improve Resident Comfort with the Emergency
Eye Exam. JETem 2022. 7(4):SG1-14.
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STATION 3 - TONOMETRY

Residents in this station will review and practice tonometry in order to address Objective 3. The instructor
should provide a demonstration of how to use the Diaton, iCare, and Tonopen tonometry devices using their
hand as a model eye. After the demonstration, the residents will practice using each type of tonometry device
on their colleagues or the instructor until they feel sufficiently comfortable that they can obtain an intraocular
pressure (IOP) without difficulty.
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Appendix C:
Ophthalmology Tutorial Post-Course Survey

Participants will complete a post-course survey (see below) which should be emailed to them immediately
after the tutorial is complete. We used Google forms, and email addresses were not collected to ensure that
all survey data was collected anonymously.

Post-Course Survey:
Please select whether the course accomplished its intended objectives.

Demonstrate ability to perform the various components of the slit lamp exam: lids and lashes, conjunctiva
and sclera, cornea, anterior chamber, iris
Does Not Meet Expectations Meets Expectations Exceeds Expectations

Demonstrate understanding of a systematic approach to the eye exam
Does Not Meet Expectations Meets Expectations Exceeds Expectations

Demonstrate appropriate use of the iCare tonometer
Does Not Meet Expectations Meets Expectations Exceeds Expectations

Demonstrate appropriate use of the Diaton tonometer
Does Not Meet Expectations Meets Expectations Exceeds Expectations

Pelletier J, et al. Use of An Ophthalmology Tutorial to Improve Resident Comfort with the Emergency
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Appendix D:
Post-Course Materials

Participants should be sent the following post-course materials in an email along with their post-course survey
in order to solidify their learning:

KEY OPHTHALMOLOGY RESOURCES FOR THE ED RESIDENT

e (3 - Painful Red Eye. This will give you a solid foundation regarding the diagnosis, workup, and
management of ophthalmologic emergencies.?

e EMIin5: Slit Lamp Anatomy — quick article that reminds you how to use the Slit Lamp:
http://www.emdocs.net/emin5-slit-lamp-anatomy/78

e Eye Chart app — allows you to randomize the Snellen chart, just in case your patient is
memorizing the lines when you test the first eye: https://apps.apple.com/us/app/eyechart-
vision-screening/id293163439°

e Ophthalmic Drops 101 — handy color-coded chart of all the drops you need to know:
https://www.aao.org/young-ophthalmologists/yo-info/article/ophthalmic-drops-101%°

e Tim Root — ophthalmology videos made basic and easy to understand:
https://timroot.com/videos/*!

e The Wills Eye Manual — you can get this for less than $20 online. This is a comprehensive guide
to eye pathology and covers more than what we need to know for the ED but can be an
excellent reference.!

SLIT LAMP DEEP DIVES
These videos are really helpful after you have played with the slit lamp:
e Adel Abdelshafik: https://www.youtube.com/watch?v=ePnhGyQCXmo
O You don't need to watch the whole thing. Key portions:
m 6:00-25:43 figuring out what layers things are in with the slit beam
m 27:16-32:45 flare in the anterior chamber
m 32:45-34:36 the importance of having your light beam and microscope at an
angle
m  37:21-44:19 retro illumination
m  56:13-57:44 measuring stuff with the slit beam??
e Tim Root: https://www.youtube.com/watch?v=w9wMJ6job_0&t=10s55
o Startat 3:20°
e Doctor Eyeball MD: https://www.youtube.com/watch?v=SQAbhoj82P0o&t=899s
o Stop at 10:55%3
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