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ABSTRACT
Study Objective: The objective of this study was to show that patients with corneal abrasions
would experience more pain relief with short term topical tetracaine than placebo.
Methods: The study was a prospective, double-blind, randomized trial of tetracaine versus
placebo set in the emergency department (ED). A total of 118 adults who presented with
uncomplicated corneal abrasions were included and randomized. The intervention was either
topical tetracaine or placebo applied every 30 minutes as needed for 24 hours. The primary
outcome was the overall numerical rating scale (NRS) pain score measured at the 24 to 48-hour
ED follow-up examination.
Results: 111 patients were included in the final analysis, 56 in the tetracaine group and 55 in the
placebo group. At the 24 to 48-hour follow-up, the overall NRS pain score after use of the study
drops was significantly lower in the tetracaine group (1) versus placebo group (8) (∆7; 95% CI
6,8). Patients in the tetracaine group used less hydrocodone than those in the placebo group. The
complication rates between the 2 groups were similar.
Conclusions: Short term topical tetracaine is an efficacious analgesic for acute corneal
abrasions, is associated with less hydrocodone use when compared to placebo, and was found to
be safe in this sample.
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Background

• Corneal abrasions are common Emergency Department
complaints.
• Topical anesthetic drops are routinely used as diagnostic
therapy but discouraged for outpatient management due
reports of rare complications.
• The objective of this study was to compare the
effectiveness of topical tetracaine vs placebo in ED
patients with corneal abrasions by measuring the
Numeric Rating Scale (NRS) pain score at 24 – 48 hour ED
follow up.

Conclusions

Results

• Topical tetracaine resulted in significantly lower NRS
pain at 24-48 hours as compared to placebo.
• Tetracaine group took less opiates (5.9 tablets)
without any increase in complication.
• Tetracaine group recorded use of study drops more.
• This could reduce or eliminate prescription opioid use.
• Our study suggests ED clinicians can safely prescribe
patients with uncomplicated corneal abrasions topical
anesthesia for 24 hours with close ophthalmology
follow up and return precautions.

Methods

• Prospective, randomized, double-blind, placebocontrolled trial.
• Approved by IRB and registered with ClinicalTrials.gov.
• Data collected from Jan 2015 – Sept 2017 in an urban
community ED with 86,000 visits/year.
• Patients were randomized to tetracaine or placebo
groups using numbered, sealed opaque envelopes.
• Each envelope contained an antibiotic ophthalmic
solution (Polytrim) and either tetracaine or placebo
labeled as “study drops.”
• Patients also received hydrocodone/APAP 7.5/325 mg
#12 for breakthrough pain and asked record amount of
hydrocodone taken.
• The primary outcome was the overall numerical rating
scale (NRS) pain score measured at the 24 to 48 hour ED
follow-up examination.
• The secondary outcome was the number of hydrocodone
taken and adverse events.
• Patient were asked to follow up with study
ophthalmologist after one week.
• Electronic medical record searched and follow up via
telephone.

Limitations

• This study was not powered to establish safety for rare
adverse events.
• Burning nature of tetracaine may unintentionally
unblinded patients.
• Placebo drops were packaged in 4 ampules vs single
bottle of tetracaine.
• Excluded large or complicated cases.
• Single center
• Very few patients in either group attended one week
follow up.
• Possibility of missed complications or sought care
elsewhere.

•
•
•
•
•
•
•
•

References

Ahmed F., House RJ, Feldman BH. Corneal abrasions and corneal
foreign bodies. Prim Care. 2015;42:363-375.
2. Willis WE, Laibson PR. Corneal complications of topical anesthetic
abuse. Can J Opthalmol. 1970;5:239.
3. Henkes HE, Waubke TN. Keratitis from abuse of corneal anesthetics.
Br J Opthalmol. 1978;62:62-65.
4. Rosenwasser GO. Complications of topical ocular anesthetics. Int
Opthalmol Clin. 1989;29:153-158.
5. Rosenwasser GO, Holland S, Pflugfelder SC, et al. Topical anesthetic
abuse. Can J Opthalmol. 1990;97:967-972.
6. Higbee RG, Hazlett LD. Topical ocular anesthetics affect epithelial
cytoskeletal proteins of wounded cornea. J Ocul Pharmacol.
1989;5:241-253.
7. Bisla K, Tanelian DL. Concentration-dependent effects of lidocaine
on corneal epithelial wound healing. Invest Opthalmol Vis Sci.
1992;33:3029-3033.
8. Grant RL, Acosta D. Comparative toxicity of tetracaine,
proparacaine, and cocaine evaluated with primary cultures of rabbit
corneal epithelial cells. Exp Eye Res. 1994;58:469-478.
1.

The Impact of Maternal Body Mass Index on Rates of Invasive Monitoring During Labor
Amanda N. Berry, DO PGY-4
Authors: Amanda N. Berry, DO Integris Southwest Medical Center, Lacy Brame, DO, Oklahoma
State Medical Center, Lisa Cheek, MD SSM Health St. Anthony

Fetal heart rate monitoring is a tool to aid in the evaluation of fetal oxygenation status
during labor. The accuracy of continuous external fetal monitoring decreases as maternal body
mass index (BMI) increases. This often necessitates placement of invasive fetal monitoring
devices including fetal scalp electrodes and/or intrauterine pressure catheters.
The study was a retrospective chart review. Patients were grouped by maternal BMI at
time of admission with 255 patients in the obese group and 178 patients in the non-obese
group. Inclusion criteria were ages between 18-45. Exclusion criteria were cesarean delivery
without a trial of labor and fetal demise. Data was analyzed using categorical data analyses
tests.
Rates of invasive monitoring were significantly greater in the obese group (P=.0001).
The use of pitocin for induction of labor or augmentation was also significantly higher in the
obesity group (P=.0138). For patients who presented in active labor, the use of both invasive
monitoring (P=<.0001) and pitocin (P=<.0001) were significantly decreased.
Our research shows the use of invasive monitoring increases as maternal BMI
increases. Patients who present in active labor are less likely to require invasive monitoring or
receive pitocin. Invasive monitoring is not without risk and patients should be counseled
appropriately on the use of these devices during their labor course. These are risks taken
everyday by patients and their providers, often without proper informed consent. Understanding
the rates of use by maternal BMI would allow physicians to more appropriately counsel their
patients.
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Abstract
Fetal heart rate monitoring is a tool to aid in the evaluation of fetal oxygenation
status during labor. The accuracy of continuous external fetal monitoring
decreases as maternal body mass index (BMI) increases. Increased BMI often
necessitates placement of invasive fetal monitoring devices including fetal
scalp electrodes and/or intrauterine pressure catheters. Invasive monitoring is
not without risk and patients should be counseled appropriately on the use of
these devices during their labor course. This study was a retrospective chart
review. Patients were grouped by maternal BMI at time of admission with 255
patients in the obese group and 178 patients in the non-obese group. Inclusion
criteria were subjects between the age of 18 to 45. Exclusion criteria were
cesarean delivery without a trial of labor and fetal demise. Statistics were
obtained utilizing categorical data analyses testing. Rates of invasive
monitoring were significantly greater in the obese patients during labor
(p=.0001). The use of pitocin for induction of labor or augmentation was also
significantly higher in the obese group (p=.0138). For patients who presented in
active labor, the use of both invasive monitoring (p=<.0001) and pitocin
(p=<.0001) were significantly decreased. These results indicate the use of
invasive monitoring increases as maternal BMI increases. Patients who present
in active labor are less likely to require invasive monitoring or receive pitocin.
Understanding the rates of use of invasive fetal monitoring by maternal BMI
would allow physicians to more appropriately counsel their patients.

Introduction
Continuous fetal monitoring during the intrapartum period has become
increasingly common over the past several decades. This is because fetal
heart rate (FHR) monitoring is used to determine fetal oxygenation status (2).
With continuous external fetal monitoring, it becomes increasingly difficult to
get an accurate continuous tracing as maternal body mass index (BMI)
increases (1). This often necessitates placement of invasive fetal monitoring
devices such as fetal scalp electrodes (FSE) and/or intrauterine pressure
catheters (IUPC). American College of Obstetricians and Gynecologists
(ACOG) guidelines recommend FHR evaluation every 15 minutes during the
first stage of labor and every 5 minutes during the second stage, thus the need
for accurate determination of FHR and uterine contractions is paramount.
Brocato et al. examined how long fetal heart tones (FHTs) went unmonitored in
patients from induction to amniotomy and found unmonitored time increased as
maternal BMI increased. Ray et al., examined obesity as a whole during
intrapartum care and found similar outcomes, that FHTs went unmonitored
more often in obese women and lead to increased placements of FSEs and
IUPCs. While these studies began to look at the impact of obesity on the
accuracy of intrapartum electronic fetal monitoring, there is a lack of data
corresponding to rates of FSE and IUPC based on maternal BMI, specifically
stratified by BMI class. Without this information the clinician has been unable to
accurately educate their patients in clinic appointments about the risks of
invasive monitoring leading up to their labor. Risks associated with invasive
monitoring differ depending on which device is used. With FSE, there are risks
of bruising, laceration, infection, or malplacement into a structure other than the
scalp. With IUPC, there are risks of infection or placement into the placenta.
With both invasive monitors placed, research shows that rates of cesarean
delivery are increased (5). The use of invasive monitoring imparts risks which
are taken everyday by patients, often without proper informed consent. With
the rates of invasive monitor use potentially dependent on maternal BMI, the
clinician would be able to better inform their patients about risks they may be
more prone to experience during labor.
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Methods

Conclusions

• A retrospective chart review of patients who delivered at Integris Southwest
Medical Center between January 1 and December 31, 2018.
• Inclusion criteria: age criteria was between 18 and 45 at time of delivery,
and patient must have delivered at INTEGRIS Southwest Medical Center
between the dates of January 1 and December 31, 2018.
• Exclusion criteria: any subject younger than 18 years of age or older than 45
years of age, cesarean without attempt of labor, and fetal demise.
• Patients were then grouped based on their BMI classification into either
obese or non-obese groups, with the obese group including subcategories
of: overweight, class I obesity, class II obesity, or class III obesity. The
non-obese group included underweight and normal weight patients.

The primary outcome of this study showed that the use of invasive fetal
monitoring is increased in patients who are obese compared to non-obese
patients. This increases longitudinally within the obesity classes with the highest
risk for invasive fetal monitoring in the class III obesity group. The secondary
outcomes of statistical significance were as follows. First, that rates of pitocin
administration were increased in those within the obesity group. Second, if
patients were admitted in active labor the use of both pitocin and invasive fetal
monitoring was decreased. Thus, these patients were less likely to undergo the
risks associated with invasive fetal monitoring. Physicians should use this
information during prenatal visits to counsel their obese patients about the
possible need for both invasive fetal monitoring as well as pitocin administration
during their labor course. Strengths of this study include the moderate case
numbers with several statistically significant values based on maternal BMI
class. A weakness of this study is that patients are selected from only one
inter-community hospital. Future research is needed to further analyze the cost
effectiveness of both devices. We hope that implications of this study will further
encourage physicians to have in-depth counseling during the antenatal period
regarding the risks versus benefits of invasive fetal monitoring during labor.

Results
• After evaluation of inclusion and exclusion criteria, 433 patients were included
in this study.
• Of 433 patients, 270 patients required an FSE, IUPC, or both (p=0.0001).
• Of 270 patients requiring FSE and/or IUPC, 178 patients were obese
(p=0.0001).
• As BMI class increased, use of invasive fetal monitoring increased.
• Obese patients were more likely to need pitocin induction or augmentation
during labor (p=0.0138).
• For patients who did not meet criteria for active labor on admission, use of
pitocin (p=<0.001) and invasive fetal monitoring were higher (p=<0.0001)
compared to patients admitted in active labor.
• Obese patients were more likely to have larger fetuses (p=0.0109).
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A recent quality improvement project to increase the number of ACP discussions we were
having in our rural, outpatient clinic shed light on the fact that even once collected, advance
directives (ADs) were difficult to access in our electronic health record (EHR). The current
quality improvement project was undertaken with the goal of improving access to ADs by
allowing medical staff to quickly determine if a patient has an advance directive on file and
hasten retrieval if the document exists. We conceptualized and implemented an access icon that
secondarily serves as an illuminating prompt for physicians to assist in ACP and composition of
ADs when documentation is not scanned into the patient’s chart. Medical staff were surveyed,
pre- and post-implementation and demonstration of the icon, on their confidence in their ability
to quickly determine if an AD is present in the EHR and ability to retrieve the document if
present. Baseline data revealed that only 6.8% of patients empaneled to our resident physicians
have existing, scanned documents in their electronic charts, and our medical staff were not
confident that they could easily locate or retrieve scanned ADs in a timely manner. The postimplementation survey showed a statistically significant difference in the number of medical
staff members confident in their ability to easily locate and retrieve ADs in a timely manner.
Since its implementation, the access icon has improved ease-of-use for our medical staff,
simplified access to ADs, and should continue to increase ACP within our clinical setting.
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CONCLUSIONS

Electronic Health Record Access Icon
• Prior to implementation of the access icon, users
had to search through a list of scanned documents
to determine if an AD was present
• Now, the icon illuminates red if an AD is scanned
• When clicked, the icon displays the date (within 1-2
days) the document was scanned, allowing the user
to quickly search the scanned document list
• Lack of illumination (grey color) of the icon may
also serve as a reminder to complete advance care
planning

INTRODUCTION
Just as there are barriers to advance care planning (ACP)
and composition of the advance directive (AD), there are
obstacles to overcome in implementation of completed
ADs. One previously reported health-system related
factor is access to the AD. A recent quality improvement
project to increase the number of ACP discussions we
were having in our rural, outpatient clinic shed light on
the fact that even once collected, ADs were difficult to
access in our electronic health record. We found it to be
cumbersome to determine if a patient had a scanned
directive document on file and to extract the AD for use
in end-of-life scenarios that require rapid retrieval.

OBJECTIVES
The current quality improvement project was
undertaken with the goal of improving ease-of-use of
our electronic health record in order to quickly
determine if a patient has an advance directive on file
and hasten retrieval if the document exists. In addition,
we hope that the access icon created for this purpose
will serve as a reminder for physicians to increase
documentation of patients’ wishes by encouraging
advance care planning.

METHODS
•

•

•

•
•

This ongoing, multi-dimensional effort first included
a policy change to ensure that ADs are honored in all
clinical settings within our health system.
Next followed conceptualizing and programming the
access icon in our electronic health record that
secondarily serves as a prompt to physicians to
assist in ACP and composition of ADs when such
documentation is not scanned into the patient’s
chart.
Before implementation of the icon, we surveyed
medical staff on their confidence in ability to
determine the presence of an AD or locate, retrieve,
and print the AD.
We repeated this survey after implementation of the
access icon and demonstration of its use.
We also collected baseline data on the percentage of
patients empaneled to our residency clinic with an
AD currently scanned in the electronic health record.

RESULTS
Medical Staff Confidence in Quickly (< 60 seconds)
Accessing and Retrieving Advance Directives After Access
Icon

Medical Staff Confidence in Quickly (< 60 seconds)
Accessing and Retrieving Advance Directives Before Access
Icon
90%

80%

80%

Determine if AD
Present

70%

60%

50%

Determine if AD
Present

70%

60%

Locate, Retrieve, Print
AD

Locate, Retreive, Print
AD

50%

40%
40%
30%
30%
20%

20%

10%

10%

0%

0%

Very Confident

Confident

Somewhat
Confident

Not At All
Confident

Very Confident

Confident

Somewhat
Confident

Not At All
Confident

Future Direction: We will query data every 3 months and use Plan-Do-Study-Act cycles of quality improvement to determine the
efficacy of the reminder function of the icon. Our aim will be continuing to increase advance care planning performed, specifically
in the residency clinic.

• For confidence in ability to
quickly determine the
presence of an AD, the mean
confidence score (on a 1-4
scale of not confident to very
confident) improved from
1.65 to 3.68 (p<0.0001)
• For confidence in ability to
quickly locate, retrieve, and
print an AD, the mean
confidence score improved
from 1.23 to 3.29 (p<0.0001)
• The access icon significantly
improved medical staff
confidence in ability to
quickly access and retrieve
ADs.
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