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ABSTRACT
KENZIE KING. Clinical Education on the Use of Point-of-Care Ultrasound for Assessing
Gastric Content in an Outpatient Surgery Center
(Under the direction of DR. DREW MCGUFFIN)

Ultrasound allows for the real-time visualization of tissue structures using high-frequency
sound waves (Hadzic, 2012). Assessing gastric contents is one of the many applications of
ultrasound during the perioperative timeframe. Aspiration of gastric contents remains a leading
cause of anesthesia-related morbidity and mortality. Gastric point-of-care ultrasound (POCUS)
provides a rapid, noninvasive assessment of gastric contents to mitigate the risk of aspiration.
This quality improvement project evaluated the effectiveness of an educational intervention
designed to enhance anesthesia providers’ knowledge and confidence in gastric POCUS at a
Southeastern outpatient surgery center. Ten participants completed a pretest, viewed an 11-
minute educational video, and completed a posttest. Forty percent of the participants were
CRNAs, and 60% were SRNAs. Post-intervention results demonstrated increased understanding
of gastric anatomy, scanning technique, and interpretations. The results also demonstrated
increased confidence in performing gastric POCUS and the intent to incorporate it into their
routine practice. This outpatient surgery center serves high-risk populations such as patients with
elevated BMI, diabetes, GERD, and the use of GLP-1 agonists, reflecting the importance of
implementation at this facility. The results of this project indicate that targeted education can

successfully enhance anesthesia providers’ skills, supporting safer perioperative care.
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CHAPTER 1: INTRODUCTION

1.1 Problem Statement

Anesthesia providers have several responsibilities that put patients at risk for life-
threatening complications. These complications can increase the risk of morbidity and mortality.
Aspiration is a common complication that is seen after anesthesia. According to Flynn et al.
(2023), aspiration in surgical patients can cause “a 4.0-fold increased risk of intensive care
admission, a 9-day increase in length of stay, and a 7.6-fold increased risk of in-hospital
mortality.” One of the largest risk factors associated with aspiration is the presence of gastric
contents, such as food or liquids, before the induction of anesthesia (Flynn et al., 2023). Gastric
point-of-care ultrasound (POCUYS) is an invaluable tool that can be used to mitigate this
complication and improve patient outcomes overall. Gastric POCUS can be used to assess
stomach contents to ensure that strict nothing by mouth (NPO) guidelines have been maintained.
Anesthesia providers can also use gastric POCUS to assess stomach contents of populations with
delayed gastric emptying since this patient population presents as a challenge due to the fasting
guidelines not being directly relevant (El-Boghdadly et al., 2019). Even though these patients are
NPO for the appropriate amount of time, their stomachs do not reflect it, which increases their
risk of aspiration. This project could benefit high-risk populations, including parturient,
glucagon-like peptide-1 (GLP-1) agonist users, diabetics, and trauma patients. Currently, within
a Southeastern healthcare system, questionnaires have shown a need for education regarding
techniques for performing a gastric ultrasound (Jarrell, 2024).
1.2 Project Purpose

The purpose of this project was to bridge this knowledge and practice gap for anesthesia

providers and provide them with the skills to perform gastric POCUS for future patients. This



was evaluated at an outpatient surgery center. Initially, a pretest was administered to
anesthesiologists, certified registered nurse anesthetists (CRNAs), and student registered nurse
anesthetists (SRNAs) to assess baseline knowledge. Then, didactic education was provided,
followed by a posttest to determine the effectiveness of the education intervention.
1.3 Clinical Question - PICO

This PICO question was based on a lack of knowledge on gastric POCUS as well as
performing gastric POCUS within an outpatient surgery center. Providing an education
intervention session at these facilities could enable these providers to perform gastric POCUS
regularly and help decrease the risk of aspiration in high-risk populations. The PICO question
asks: For anesthesiologists, CRNAs, and SRNAs at an outpatient surgery center (P), does an in-
service education session (I) affect their knowledge, skills, and abilities to perform a Point-of-

Care Ultrasound (POCUS) of gastric contents (O) in the perioperative setting?



CHAPTER 2: LITERATURE REVIEW
2.1 Methods

A literature review was conducted using search terms “gastric POCUS,” “pulmonary

2 ¢¢ 99 ¢

aspiration,” “gastric ultrasound,” “emergency surgery,” “parturient,” “GLP-1 agonist,” “fasting

99 ¢¢

guidelines,” “general anesthesia,” and “effects or impacts or consequences.” To conduct this
search, the following databases were utilized: PubMed, ScienceDirect, and CINAHL. Articles
were filtered only to include peer-reviewed articles published between 2010 to 2025 in English.
A 15-year search range was selected to expand search results regarding the effects of
implementing POCUS into the EHR for billing purposes. Exclusion criteria included studies that
focused on non-human patients, not in English, and articles that were not available in full text.
2.2 Scanning Technique for Gastric Point-of-Care Ultrasound

To appropriately initiate gastric POCUS into anesthesia practice, the anesthesia provider
must understand how to correctly use the ultrasound machine, identify anatomy, and interpret the
results of the gastric content scan. Comprehension of the stomach’s anatomy is essential for
gastric ultrasound use. According to Flynn et al. (2023), the stomach is a “J” shaped organ
composed of 4 sections: the cardia, fundus, body, and pylorus. The cardia lies distal to the
esophagus. The fundus lies above the cardiac notch. The largest portion of the stomach is the
body, where food mixes with digestive enzymes. The distal most portion of the stomach is the
pylorus and contains the antrum and pyloric sphincter. The antrum stores food prior to the
release into the duodenum, making it a vital anatomical structure to recognize during gastric
POCUS. There are three layers of the stomach wall that affect echogenicity. The first layer, or

outermost layer, is the serosa and appears as a thin hyperechoic line. The middle layer is the

muscularis propria, deep to the serosa. This appears as a thick hypoechoic line and is easily



recognizable. The third layer, or innermost layer, comprises the mucosa of the stomach, and
appears as a thin hyperechoic line (Flynn et al., 2023).

The goal of gastric POCUS is to measure the antrum and body of the stomach, which lie
distally. To assess a patient’s gastric content prior to anesthesia, the patient can be positioned in a
supine, sitting, semi-sitting or right lateral decubitus (RLD) position. It is best recommended to
position the patient in the semi-sitting or RLD position due to the gravitational shift, which will
cause the gastric content to fall towards the dependent portion of the stomach (Van & Perlas.,
2014). The semi-sitting position can be classified as a 40—60-degree angle rise of the head of the
bed. A patient lying on the side with the right side down, right upper extremity extended, and
right lower extremity flexed described the RLD position. The supine or sitting position are
alternative positions that can be utilized if a patient is unable to position themselves in the semi-
sitting or RLD position.

To create appropriate visualization with the ultrasound machine, choosing the correct
probe is essential. A low frequency (2 to 5 MHz) curved array probe is most recommended for
abdominal ultrasound to measure the cross-sectional area (CSA) (Flynn et al., 2023). A higher
frequency (5 to 13 MHz) may be utilized in the pediatric population. A depth should be selected
that allows imagining of the abdominal aorta and superior mesenteric vessels, which are distal to
the antrum for anatomical reference (Razak et al., 2024).

2.3 Understanding How to Interpret Gastric Point-of-Care Ultrasound

After identifying the anatomical structures of the stomach, identify the contents that
remain. Solids will appear as heterogeneous or “frosted glass” appearance. Thick liquids are
hyperechoic and homogenous. Clear liquids appear as hypoechoic and homogenous. A “starry

night” appearance from hyperechoic air bubbles can be visualized if the patient recently ingested



liquids. An empty stomach will present as a “bullseye” appearance, “with a small or collapsed
antrum surrounded by the sonographically distinct layers of the stomach wall” (Flynn et al.,
2023).

Gastric contents can be measured using the Perlas grading system to differentiate
between high and low gastric volumes without quantitative measurement (Howle et al., 2020). It
uses a three-point grading system: grade 0= empty antrum in the semi-recumbent and right
lateral semi-recumbent positions; grade 1= empty antrum in the semi-recumbent position and
clear fluid visible in the right lateral semi-recumbent position; grade 2= clear fluid visible in both
positions. A stomach containing thick fluid or solid food is sometimes reported as grade 3
(Howle et al., 2020). Other measurements consider a full stomach as someone with antrum
contents measuring greater than 1.5ml/kg, indicating a higher risk of aspiration. This can be
estimated based on the following equation: 27 + (14.6 x CSA) — (1.28 x age).

2.4 Benefits of Gastric Point-of-Care Ultrasound

The availability allows anesthesia providers to verify gastric contents by performing the
scan at the patient’s bedside in less than 5 minutes, offering convenience and efficiency.
Scanning of gastric contents does not require premedication or sedation since it is a non-invasive
technique (Ghimire et al., 2024). Many operating rooms and procedures benefit from ultrasound
use due to their low cost, repeatability, bedside convenience, and absence of radiation
(Dioscoridi & Bechi, 2016).

The sensitivity and specificity of bedside gastric ultrasound was tested by Kruisselbrink
et al. (2019). They found that gastric POCUS had a sensitivity of 1.0 (95% confidence interval
[CI], 0.925-1.0), a specificity of 0.975 (95%, 0.95-1.0), a positive predictive value of 0.976 (95%

CI, 0.878-1.0), and a negative predictive value of 1.0 (95% CI, 0.92-1.0). These results support



gastric POCUS being highly sensitive and specific in detecting or ruling out the incidence of a
full stomach. Provider competence was assessed in a study conducted by Arzola et al. (2013),
which found that for an anesthesia provider to claim competence, defined as a 90% success rate,
in gastric POCUS interpretation, the provider must perform 24 cases. To have a 95% success
rate, the anesthesia provider should perform approximately 33 cases. With appropriate didactic
and simulation training, this study is supportive of gastric POCUS to assess aspiration risk and
adjust the anesthetic care plan as necessary to maintain patient safety.

Another benefit to gastric POCUS is cost mitigation from reduced postanesthetic
complications, prolonged hospital stays, and the ability to bring in revenue from ultrasound use.
Ghimire et al. (2024) describes the consequences of pulmonary aspiration, which include
unplanned hospital admission, prolonged hospital stays, the need for postoperative intensive care
unit admission, and postoperative respiratory support such as mechanical ventilation. The
literature lacks an exact monetary value; however, Rudolph et al. (2023) states that
“postoperative reintubation is associated with 2-fold higher hospital costs.” Ultrasound use can
be integrated into the healthcare record workflow, where performance and documentation
compliance can be tracked, increasing the potential for revenue. Rong et al. (2021), completed a
retrospective study that showed a revenue increase from $5467.01 to $22,014.47 from
implementing a POCUS workflow into the electronic medical record (EMR). Cost is a driving
factor in healthcare, so the use of gastric POCUS to reduce costs from complications and
increase revenue makes it a more attractive addition to the anesthetic plan.

2.4.1 Patient Populations That Would Benefit from Gastric Point-of-Care Ultrasound

Pulmonary aspiration is a large contributing factor to morbidity and mortality of patients

who have received anesthesia. Despite strict NPO guidelines, pulmonary aspiration occurrence



continues to rise. Sharma et al. (2018) states “the anesthetic mortality related to aspiration of
gastric contents is 9%.” This is a patient safety issue that can be mitigated with the use of gastric
POCUS, especially in high-risk populations and noncompliance of NPO guidelines. Current
NPO guidelines are as follows: 2 hours for clear liquids, 4 hours for breast milk, 6 hours for
infant formula or nonhuman milk, and 8 hours for solids (“Practice Guidelines,” 2017). Gastric
POCUS provides a quick and easy tool to assess the amount of volume and contents in the
stomach before surgery.

While NPO guidelines are explained to the patient, it is not uncommon for a patient to
still eat or drink on the day of surgery. If a patient does eat or drink, the gastric POCUS can
assess their stomach contents and guide the anesthesia provider on the choice of anesthetic or if
the surgery should be canceled or postponed. Gastric POCUS serves as a tool to assist anesthesia
providers with decision making and as an additional preoperative assessment to ensure patient
safety during the perioperative period.

The use of gastric POCUS is also an invaluable tool that serves as an additional
assessment in the preoperative area for patients who are at high risk for delayed gastric
emptying. Delayed gastric emptying may be due to pre-existing conditions or medications.
According to Sharma et al. (2018), there is an increased risk of aspiration in specific patient
populations such as parturients, obese patients, chronic kidney disease (CKD), gastroesophageal
reflux disease (GERD), diabetes mellitus (DM), and patients undergoing emergency procedures.
Despite following NPO guidelines, these high-risk populations have the potential to still present
with increased gastric volume due to delayed emptying. Delayed emptying can be defined as a
volume greater than 1.5 mL/kg despite fasting times (Kothapalli et al., 2024). Gastric POCUS

assists in measuring volume in the stomach and can be used to determine if delayed gastric



emptying is present. Using gastric POCUS to assess the stomach contents of these high-risk
populations can help guide the anesthetic decision with hopes of decreasing morbidity and
mortality related to pulmonary aspiration.

Parturients are considered to have a “full stomach” after 18 weeks of gestation despite
following fasting guidelines. This is due to the physiology of pregnancy which causes an
“increased gastric volume and intra-abdominal pressure, progesterone-induced decreased gastric
motility, and gastroesophageal sphincter tone” (Gal et al., 2019). At this time, a rapid sequence
intubation (RSI) should be performed if they need to be intubated since they are at an increased
risk of aspiration. According to Gal et al. (2019), pulmonary aspiration in pregnant women
undergoing general anesthesia is one of the greatest hazards of OB anesthesia with a mortality
risk of 5-15%. With this increased risk, it is imperative to use gastric POCUS to assess gastric
volume prior to anesthesia with hopes of decreasing morbidity and mortality in parturients.

The obese population continues to grow exponentially throughout the United States. This
is considered a high-risk population for pulmonary aspiration during anesthesia. Obesity is
defined as a BMI (body mass index) greater than 30 kg/m”2. Bariatric surgery serves as a long-
term solution to obesity; however, bariatric surgery requires general anesthesia, increasing the
risk of pulmonary aspiration in this high-risk population. Gastric POCUS is a quick and feasible
bedside tool that provides qualitative information to aid in the assessment of aspiration risk with
the intention of reducing morbidity and mortality within the obese population (Diab et al., 2022).

According to Meier et al. (2020), “more than 50% of emergency patients present with a
full stomach at the time of anesthesia induction.” Emergent surgeries are performed regardless of
NPO status; however, using gastric POCUS allows the anesthesia provider to assess gastric

volume in this patient population and make the clinical decision for the best induction method.



Even though the surgery is emergent, gastric POCUS is time-efficient, cost-efficient, and
accurate and should be used routinely in this patient population (Godschalx et al., 2023).
The use of GLP-1 agonists is increasing daily. They are commonly used for the treatment of type
2 diabetes and, more recently, weight loss. These medications work by delaying gastric
emptying. Delayed gastric emptying poses an increased risk for pulmonary aspiration during
general anesthesia. Willson et al. (2024) states “aspiration of gastric contents can still occur
despite appropriate preoperative fasting in patients taking GLP-1 agonists.” With this increased
risk, gastric POCUS can increase patient safety by assessing stomach contents prior to surgery to
determine the appropriate anesthetic plan. According to Willson et al. (2024), this tool is very
sensitive and specific for determining if there is a high risk of intraoperative aspiration. Gastric
POCUS is a convenient tool that can be added to the preoperative interview to increase patient
safety within this population.
2.4.2 Hospital Setting That Would Benefit from Gastric Point-of-Care Ultrasound

The addition of gastric POCUS to the preoperative assessment for patients undergoing
general anesthesia will significantly increase patient safety and decrease patient morbidity and
mortality related to pulmonary aspiration. The addition of 5-10 minutes to a preoperative
assessment will drastically change the outcomes postoperatively for high-risk patients. A specific
hospital setting that will benefit from the addition of gastric POCUS is an outpatient surgery
center.

Outpatient surgery centers encounter a high volume of cases daily. This kind of facility
often specializes in ear, nose, and throat (ENT), gynecological, and pediatric surgeries. ENT and
gynecological surgeries pose an increased risk for postoperative nausea and vomiting leading to

aspiration. There are several high-risk populations that receive services in outpatient surgery
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centers including parturients, patients with an increased BMI, GERD, DM, and patients taking
GLP-1 medications. With the addition of gastric POCUS to this facility, patient safety will be
increased by mitigating pulmonary aspiration.
2.5 Barriers to the Use of Point-of-Care Ultrasound
2.5.1 Access to equipment

Access to ultrasound equipment to perform a gastric POCUS is a barrier to implementing
it as a standard of practice. This is especially the case in remote rural settings. According to
Gohad and Jain (2024), “challenges in low-resource settings include constrained healthcare
budgets, initial equipment costs, and maintenance barriers.” In contrast, Maseri et al. (2024)
found that most providers, regardless of setting, usually had the necessary equipment to perform
a gastric ultrasound readily available. Additionally, Heinz and Vincent (2022), highlight the
higher upfront cost and the payoff from multiple uses and the ability to bill for the service.
Ultimately, facilities could invest in the equipment to see an increase in both patient safety and
revenue. An incentive to purchasing ultrasound equipment is the vast variety of modalities in
which it can be used by an anesthesia provider. Gohad and Jain (2024) state “bedside ultrasound
is currently the standard of care in anesthesiology for nerve blocks and vascular access; however,
there has been an increasing interest in how to incorporate whole-body POCUS into the daily
practice of contemporary anesthesiologists.”
2.5.2 Need for Standard Protocols and Billing Guidelines

There is a growing interest in and need for standard protocols to guide the usage of
gastric POCUS. The American Society of Anesthesiologists (ASA) has assembled a committee
to oversee the standardization of POCUS education, evaluation, and training to increase the

reliability and validity of POCUS exams across all practitioners (Heinz and Vincent, 2022). Yet,
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until this information is readily available and tailored to each facility and their patient
population, providers may be hesitant to use the modality. Additionally, providers need a way to
bill for this service. Just as the use of POCUS is evolving, so are the billing and medical coding
requirements. As a result, providers need to contact their institution's billing department for the
most up-to-date information (ASA, 2019).

2.5.3 Clinician Education

In a Belgian study, 73% of anesthesia providers stated they had not received any formal
education on gastric POCUS but wanted to, while 13% had not received education and did not
desire to (Maseri et al., 2024). Several studies, such as Heinz and Vincent (2022) and Maseri et
al. (2024), highlight the importance of continuing education for anesthesia providers. The ASA
has developed an online certification focusing on POCUS Gastric Ultrasound for providers and
trainees alike (Heinz and Vincent, 2022). The ASA also recommends interpreting 20 focused
gastric ultrasounds and performing and interpreting an additional 30 focused gastric ultrasounds
to achieve competence (ASA, 2019).

The incorporation of POCUS education throughout training and practice will overcome
barriers and advance the modality. In the Belgian study, only 20% of anesthesia providers
correctly identified “full stomach” risk patients from history alone, and only 13% had received
education on gastric POCUS. Notably, of the 13% that had received prior education, all of them
were able to correctly explain how to perform a gastric POCUS and interpret the image as a “full
stomach” (Maseri et al. 2024). Heinz and Vincent (2022) report a study of 45 polytrauma
patients who underwent gastric POCUS, with no intraoperative aspiration events noted.
Importantly, gastric POCUS influenced and altered the anesthetic approach. Similarly, Huang et

al (2024) suggests “POCUS can also lead to changes to anesthetic management and improve
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individualized care, as a more flexible approach would have been possible in 15% of patients and
a more conservative management necessary in 4% after pre-operative gastric ultrasound.” These
studies highlight the tremendous impact of education on provider understanding and application
of this modality and its direct impact on patient care and outcomes.
2.6 Summary of Findings

Overall, the literature identifies the significance of preventing pulmonary aspiration
during the perioperative period and the use of gastric POCUS to mitigate that risk. The list of
risk factors for pulmonary aspiration continues to expand, increasing the importance of
incorporating gastric POCUS into anesthetic practice. Therefore, didactic and simulated
experiences must be extended to anesthetic providers to enhance the gastric POCUS reliability,
sensitivity, and specificity. The primary and most important goal of initiating gastric POCUS
into practice is to decrease the incidence of morbidity and mortality due to pulmonary
aspirations. Gastric POCUS improves patient safety, is a quick and non-invasive preoperative
assessment, and increases revenue potential.
2.7 Theoretical Framework

The theoretical framework used for this quality improvement project is the KSA
(knowledge, skills, and abilities) model (Broome, 2024). The first phase of this model is the
“Knowledge” phase. The focus of the “knowledge” phase was to assess the provider’s current
knowledge of an ultrasound, fill in the gaps, and teach the provider how to perform gastric
POCUS. “Skills” is the next phase in the framework. This phase evaluated the provider’s new
skills of gastric POCUS and ensured that all knowledge gaps have been filled. The goal of this
phase was to see an increase in the provider’s confidence while performing gastric POCUS. The

last phase of this model is the “Abilities” phase. This phase combined the knowledge and skills
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acquired by the provider and evaluated implementation of this new skill into daily practice. The
goal of this phase was to see an increase in gastric POCUS use within the facilities and within

the provider's daily practice.
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CHAPTER 3: METHODOLOGY

3.1 Project Design

This was a quality improvement project that utilized a quasi-experimental design. The
design also included a pretest-posttest survey. This project is part of a larger project conducted
across three sites. This study was conducted at an outpatient surgery center in the Southeastern
region of the United States. This project’s purpose was to assess the effectiveness of a
standardized educational video presented in-person and remotely to support the use of gastric
point-of-care ultrasound in the clinical setting. This project gained Institutional Review Boards
(IRB) approval before intervention implementation.
3.2 Sample

Participants included CRNAs, anesthesiologists, and SRNAs within an outpatient surgery
center. SRNAs are Bachelor of Science in Nursing (BSN) prepared registered nurses (RN)
enrolled in a nurse anesthesia program. Exclusion criteria were any participant who did not fit
into the aforementioned categories. The implementation site provides continuing education
meetings once a week. Participation was based on continuing education meeting attendance and
willingness to complete pretest and posttest surveys. The meeting was held in person, and
attendance was increased by providing an online platform for participants to live-stream via
Microsoft Teams. Upon completion of the initial meeting, the education video and surveys were
available online afterwards for those unable to attend. Pretest and posttests were paired via a
REDCap survey.
3.3 Setting

This project is part of a larger project that was conducted across three different sites. The

setting for this study was an outpatient surgery center. The implementation site provides
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continuing education morning meetings weekly to increase education on current anesthesia
evidenced-based practice. The meeting was held in-person and online, which enhanced
participation rates. Additionally, the synchronized weekly meetings across the three sites
provided an effective platform to disseminate education on gastric POCUS. Pretest and posttests
were offered virtually to increase participation.

3.4 Intervention

The project’s intervention consisted of a single-session web-based educational video
presentation that initially took place in-person at one site and synchronously broadcast across all
sites. Following the presentation, an email was sent to all anesthetists, which included
anesthesiologists, CRNAs, and SRNAs, at an outpatient surgery center, regardless of meeting
attendance, allowing for accessible recall of the education and pretest-posttest provided.
Additionally, this allowed anesthetists to complete the pretest, intervention, and posttest
remotely, therefore expanding the sample size. The video included information about the
anatomy of the abdominal compartment, proper scanning techniques, interpretation of gastric
contents, and the impact gastric POCUS can have on patient safety and surgical outcomes. The
education also focused on the patient population’s benefit from gastric POCUS and the clinical
implications related to the anesthetic plan of care, along with the billing and documentation
process.

Materials used to complete this project include video, pictures, and text. The validity and
rigor of this intervention was established through the implementation of current evidence and
participation of experts in ultrasound scanning and interpretation. The educational video was 11
minutes and 18 seconds in length. Once the video was distributed through facility email,

participants had unlimited access to the education. Safeguards were placed to ensure the pretest
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and posttest were only completed once per participant. To improve overall participation,
reminders of meeting attendance were distributed via facility email. A meeting invitation was
sent two days prior and a day prior to the educational intervention.
3.5 Variables and Measures

To evaluate the intervention, an identical pretest and posttest were administered via
REDCap survey. This survey was available to participants via hyperlink distributed through their
facility-assigned email to ease accessibility. The survey consisted of 9 questions, with a mix of
5-point Likert and multiple-choice items. The Likert scale response options were strongly
disagree, disagree, neutral, agree, and strongly agree. The aim of the survey questions was to
assess participants' knowledge, accessibility, and confidence in using point-of-care ultrasound to
evaluate gastric contents. Additionally, in the pretest, five demographic questions were included
to stratify the data by job title, hospital location, and years of experience. The surveys were
configured to match individual pre-tests and post-tests by using a numerical identifier. This
managed attrition and removed unpaired survey data. Further, each facility received the same
education in the same video format broadcast over Microsoft Teams. This added consistency to
the education provided across all three facilities. The pretest and posttest were embedded within
the same online platform, REDCap, with access to the education video in between the two
surveys. This allowed access for CRNAs, SRNAs, and anesthesiologists who were not present
for the intervention to participate.
3.6 Data Management

Access to the pretest and posttest was available via a hyperlink distributed to their
facility-assigned email address, with the invitation sent before the intervention and a follow-up

after the intervention. The initial meeting invitation was sent two days in advance, in alignment
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with normal facility procedures, and then again one day in advance. Three follow-up emails were
sent out after the meeting: one week following the in-person education, three days prior to survey
closure, and one day prior to survey closure. The window for survey completion was open for
two weeks following the intervention.

Surveys were administered through REDCap, and responses remained anonymous.
Pretests and posttests were matched using a unique numerical identifier, given in the order of
survey completions received. The demographic questions detailed job title, years of experience,
hospital location, prior gastric POCUS education, and how many gastric POCUS assessments
have previously been performed. Data was stored in REDCap to ensure its security and
encryption. Only members of the project committee had access to the data.

3.7 Timeline

The project topic was approved in December 2024. A literature review was completed in
February 2025. A proposal defense was conducted in April 2025. Throughout the summer of
2025, preparation measures were completed to obtain Institutional Review Board approval.
Following approval, data collection and intervention began on September 4", 2025. Data
analysis and report generation were completed in November 2025. The project’s final defense
will take place in December 2025.

3.8 Data Analysis

Following survey completion, data analysis was performed with descriptive statistics
with the assistance of a statistician. Pre-analysis screening was conducted to identify participant
attrition and exclude incomplete submissions. Descriptive statistics, including percentages and
frequencies, were calculated for all questions, including those on demographic characteristics.

Analysis was performed separately for the outpatient surgery center and for all three sites.
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A paired t-test was performed with the assistance of a statistician to determine the
significance of the difference between the pretest and posttest overall results. A p-value was also

calculated to define statistical significance.
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CHAPTER 4: PROJECT RESULTS

4.1 Data Analysis and Interpretation Overall

The educational intervention included a pre-test, an educational video, and a post-test. It
was sent to anesthesia providers at a level 1 trauma and OB center, a community hospital, and an
outpatient surgery center. Four hundred thirty anesthesia providers received the educational
intervention, and 57 participants completed all three sections, yielding a participation rate of
13.3%. The results are listed in Table 1. Eleven providers started the educational intervention but
did not complete all three sections. These incomplete results were removed from the overall data,
resulting in an attrition rate of 16.2%. Participants included three anesthesiologists (5.3%), thirty-
three CRNAs (57.9%), and twenty-one SRNAs (36.8%). Thirty-eight of the providers worked at
the level 1 trauma and OB center (66.7%), ten worked at the outpatient surgery center (17.5%),
and nine worked at the community hospital (15.8%). Years of experience of these anesthesia
providers included twenty students (35.1%), two with less than 1 year (3.5%), eleven with 1-5
years (19.3%), seven with 6-10 years (12.3%), four with 11-15 years (7%), five with 16-20 years
(8.8%), and eight with greater than 20 years (14%). Thirty-one participants had prior education
of gastric POCUS (54.4%), and twenty-six participants did not (45.6%). Forty-three participants
had not performed gastric POCUS before this educational intervention (75.4%), while 14 had

performed 1-10 gastric POCUS (24.6%).



Table 1

Participant Characteristics — Overall (N=57)

Category Level n %
Job Title
Anesthesiologist 3 53
CRNA 33 57.9
SRNA 21 36.8
Work Location
Level 1 Trauma and 38 66.7
OB Center
Outpatient Surgery 10 17.5
Center
Community 9 15.8
Hospital
Years of Experience
Student 20 35.1
<1 year 2 3.5
1-5 years 11 19.3
6-10 years 7 12.3
11-15 years 4 7.0
16-20 years 5 8.8
20+ 8 14.0
Prior Education to
Gastric POCUS
Yes 31 54.4
No 26 45.6
Number of Gastric
POCUS Performed
0 43 75.4
1-10 14 24.6
11-20 0 0.0
21-30 0 0.0

The survey included five Likert-scale questions and three multiple-choice questions,

administered as a pre-test and post-test. The Likert scale options included strongly disagree,
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disagree, neutral, agree, and strongly agree to assess anesthesia providers' familiarity with gastric

POCUS and whether the educational intervention improved their understanding. The five Likert

scale questions included phrases of “I feel confident performing gastric POCUS,” “I feel
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confident interpreting a gastric POCUS,” “I plan on incorporating gastric POCUS into my
practice,” “I have access to the equipment necessary to perform a gastric POCUS,” and “I know
where to document and bill for gastric POCUS.” A paired-samples t-test was conducted to
compare participants’ Likert-scale responses before and after the intervention and determine
statistical significance. Results are demonstrated in Table 2.

Table 2

Likert Scale Comparisons Pre- and Post-Test

Questions t values p values
“I feel confident performinga 9.52 <0.001
gastric POCUS”

“I feel confident interpreting  8.81 <0.001
a gastric POCUS”

“I plan on incorporating 3.60 <0.001
gastric POCUS into my

practice”

“I have access to the 3.08 0.003
equipment necessary to

perform a gastric POCUS”

“I know where to document ~ 9.77 <0.001

and bill for gastric POCUS”

The three multiple-choice questions were used to assess the anesthesia provider's prior
knowledge and their knowledge after the educational intervention. The three questions were
evaluated for accuracy, and the percent correct on the pre-test and post-test are reflected in
Figure 1. Following the educational intervention, the percent correct improved across all three

questions overall.
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Figure 1

Percent Correct Answers to Multiple Choice Questions — Overall

Percent Correct Answers to Multiple Choice Questions-
Overall

B Pre-Test [ Post-Test
100.00%

75.00%

50.00%

25.00%

0.00%

Antrum Stomach Content Grade

4.2 Data Analysis and Interpretation at an Outpatient Surgery Center

The educational intervention was sent to 22 anesthesia providers at the outpatient surgery
center, and 10 participants completed all three sections, yielding a participation rate of 45.5%.
The results are listed in Table 3. Two providers started the educational intervention but did not
complete all three sections, so those sections were removed from the data analysis. This
demonstrates an attrition rate of 16.7%. Participants included zero anesthesiologists (0%), four
CRNAs (40%), and six SRNAs (60%). Years of experience included six students (60%), one
with 6-10 years (10%), and three with greater than 20 years (30%). Five participants had prior
education of gastric POCUS (50%), and five participants did not (50%). Six participants had not
performed a gastric POCUS prior to this educational intervention (60%), while four participants

had performed 1-10 gastric POCUS (40%).



Table 3

Participant Characteristics — Outpatient Surgery Center (N=10)

Category Level n %
Job Title
Anesthesiologist 0 0%
CRNA 4 40%
SRNA 6 60%
Years of Experience
Student 6 60%
<1 year 0 0%
1-5 years 0 0%
6-10 years 1 10%
11-15 years 0 0%
16-20 years 0 0%
20+ 3 30%
Prior Education to
Gastric POCUS
Yes 5 50%
No 5 50%
Number of Gastric
POCUS Performed
0 6 60%
1-10 4 40%
11-20 0 0.0
21-30 0 0.0
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The three multiple-choice questions were assessed for accuracy, and the percent correct

on the pre-test and post-test for the outpatient surgery center is reflected in Figure 2. Post-

intervention results demonstrated an increase in the percentage of correct responses. “Antrum”

remained the same, “stomach content” decreased, and “grade” increased.
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Figure 2

Percent Correct Answers to Multiple Choice Questions — Outpatient Surgery Center

Percent Correct Answers to Multiple Choice Questions -
Outpatient Surgery Center

B Pre-Test [ Post-Test
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50.00%

25.00%
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CHAPTER 5: SIGNIFICANCE AND IMPLICATIONS

5.1 Summary

This QI project examined whether a brief educational video could enhance
anesthesia providers’ knowledge, skills, and abilities regarding gastric POCUS within an
outpatient surgery center. The primary aim was to advance providers’ knowledge of gastric
POCUS to incorporate its use into their daily practice, thereby mitigating aspiration risk and
enhancing patient safety. Aspiration of gastric contents accounts for 9% of anesthesia-related
mortality (Sharma et al., 2018). Integrating gastric POCUS into routine practice may reduce
anesthesia-related mortality from gastric aspiration.

Anesthesia providers within a Southeastern healthcare system expressed interest in
expanding education on gastric POCUS based on questionnaire results (Jarrell, 2024).
Anesthesia providers at an outpatient surgery center were selected for this educational
intervention because they care for a large volume of vulnerable patients who are already
predisposed to the risk of aspiration due to specific comorbidities or medications.

5.2 Discussion of Results

At the outpatient surgery center, the participation rate among invited anesthesia providers
was 45.5%. Half of the participants reported previous education, while the remaining half had
none. Only four participants had ever performed a gastric POCUS. Edwards et al. (2025) confirm
that lack of training and education on gastric POCUS is the most frequently cited barrier to its
integration into routine clinical practice. These findings reinforced the increased need for this
educational intervention.

Following the intervention, participants reported an increased understanding of how to

perform and interpret gastric POCUS. There was also an increase in providers who agreed to
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incorporate it into their daily practice. These findings indicated a positive shift in the
implications of gastric POCUS and demonstrated the effectiveness of the educational
intervention to improve the providers’ knowledge and confidence.

Following the educational intervention, three multiple-choice questions were
administered to assess whether knowledge had been gained. Overall, there was a positive
increase in correct responses, demonstrating the effectiveness of this intervention. However, one
question showed a decrease in the percentage correct after the intervention. This indicates that
the intervention may have lacked sufficient information on this topic, or need for reinforced
education on identifying the different types of stomach content on ultrasound. This percent
decrease in correct answers may also indicate a need for more hands-on experience and practice
to help the provider become more familiar with the different classifications of stomach content
evaluated using gastric POCUS.

5.3 Limitations

While this QI project was successful overall, there are still limitations that impeded this
project. One limitation was the low participation rate. While the outpatient surgery center had a
participation rate close to 50%, the majority of the participants were SRNAs. Zero
anesthesiologists participated, and only four CRNAs. While a participation rate of 49% is
relatively high, participation from anesthesiologists and CRNAs is crucial because they can
incorporate it into their daily practice immediately; further, they play an essential role in
educating future anesthesia providers.

Another limitation is the lack of a hands-on component to the education intervention. The
video proved to be an effective educational medium. However, including a skills section for

anesthesia providers to become more confident in identifying stomach contents and the different
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grade classifications would be an essential step toward incorporating gastric POCUS into their
routine practice. Repetition plays a vital role in education and learning new skills.

While the intervention provided information regarding gastric POCUS use and
interpretation, it lacked specific billing information. Each healthcare system has specific billing
criteria, but this system does not currently have a process to bill for gastric POCUS. Since this
facility does not bill for gastric POCUS, there was a limitation to presenting information on this
topic.

5.4 Implications for Practice

This QI project demonstrates the importance of targeted education in expanding
anesthesia providers’ skill set and routine practice. It shows anesthesia providers’ willingness
and interest in furthering their knowledge and education to provide safer patient care. As
reflected in the data above, improvements in accurate responses and confidence in performing
and interpreting gastric POCUS confirm the effectiveness of this education intervention.

The addition of this tool to an outpatient surgery center is imperative, given the high
volume of patients at risk of gastric aspiration. At-risk patient populations include those with
increased BMI, GERD, DM, and patients taking GLP-1 medications. Baettig et al. (2023) states
that 14% of patients undergoing elective surgery have a full stomach despite following NPO
fasting guidelines. The literature corroborates that an outpatient surgery center is the ideal setting
to integrate gastric POCUS as standard of care to increase patient safety and mitigate aspiration
risk in these high-risk populations.

The findings from this QI project also highlight the importance of continuing education
of gastric POCUS. Morrow et al. (2025) states that the most significant barrier to incorporating

gastric POCUS into daily practice is the need for more education and training. The addition of
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yearly competencies and education that include gastric POCUS is an excellent way to increase
the education and break this barrier to implementation.
5.5 Recommendations

After reviewing the results of this QI project, recommendations can be made to increase
the routine use of gastric POCUS in standard anesthesia practice. One recommendation would be
to implement a future QI project that provides a hands-on learning experience. This would also
serve as continuing education for anesthesia providers. A hands-on simulation experience would
help providers become more comfortable using ultrasound to perform and interpret gastric
POCUS. Once anesthesia providers become more comfortable performing gastric POCUS, this
skill could be maintained annually through competency-based training.

Another recommendation would be to develop a standardized protocol for the outpatient
surgery center to help providers identify which patient populations would benefit most from
preoperative gastric POCUS. The protocol could include a scoring system to help determine
which patients would greatly benefit from the addition of this skill. Having a standardized
protocol in place at an outpatient surgery center enables a more seamless integration of gastric
POCUS into routine care.

5.6 Conclusion

This QI project demonstrated the importance of incorporating gastric POCUS into daily
practice and the increased patient safety it provides during anesthesia. Gastric POCUS is a quick,
noninvasive tool that can mitigate aspiration-related mortality and help anesthesia providers
optimize patient safety, especially at an outpatient surgery center. With the addition of continued
education and hands-on simulation practice, anesthesia providers will be able to ensure the

highest standard of patient safety.
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WFSM IRB has been continually fully accredited by the Association for the Accreditation of Human Research Protection Programs
(AAHRPP) since 2011.
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APPENDIX C: PRE-EDUCATION SURVEY

Confidential

Pretest

Page 3

Please complete the survey below before viewing the educational video.

Thank you!

What is your job title?

(O Anestheseologist

(O Certifled Registered Nurse Anesthetist
(O Student Registered Nurse Anesthetist
O Other

How many years of anesthesia experience do you have?

(O Student
O<1
O15

0 6-10

0O 11-15
(0 16-20
O 20+

Where do you primarily work? If you split your time
50-50 between two locations, select where you are
working today.

O CMC Main
(O One Day Surgery
O Mercy

| have had prior education on POCUS of gastric
contents.

O Yes
O No

How many POCUS of gastric contents have you
individually performed?

oo

O 1-10
O 11-20
O 21-30

| feel confident performing a gastric POCUS.

(O Strongly Disagree
(O Disagree

O Neutral

O Agree

(O Strongly Agree

| feel confident interpreting a gastric POCUS.

(O Strongly Disagree
(O Disagree

O Neutral

O Agree

(O Strongly Agree

| plan on incorporating gastric POCUS into my
practice.

(O Strongly Disagree
(O Disagree

O Neutral

O Agree

(O Strongly Agree

| have access to the equipment necessary to perform a
gastric POCUS.

(O Strongly Disagree
(O Disagree

O Neutral

(O Agree

(O Strongly Agree

| know where to document and bill for gastric POCUS.

11-07-2025 2:13pm

(O Strongly Disagree
(O Disagree

O Neutral

O Agree

(O Strongly Agree

REDCap’

projectredcap.org
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Confidential
Page 4

Based on the picture, answer the following questions:

C
e
p
]
a
|

a
d

Based on the picture, which letter corresponds with OA
the antrum? OB
Oc
oD
Based on the picture, what stomach content O Empty
classification is represented? O Clear liquid
O Solids

(O Combination of clear liquid and solids

A gastric content of 2mL/kg is considered what grade? O Grade |- Empty stomach
O Grade I- Full stomach
(O Grade Il- Empty stomach
(O Grade II- Full stomach

Please view this educational video and then continue on to the posttest.

11-07-2025 2:13pm projectredcap.org hEDCa p




APPENDIX D: POST-EDUCATION SURVEY

Confidential

Posttest

Please complete the survey below after viewing the educational video.

Thank you!

Page 5

| feel confident performing a gastric POCUS.

(O Strongly Disagree
(O Disagree

(O Neutral

O Agree

(O Strongly Agree

| feel confident interpreting a gastric POCUS.

(O Strongly Disagree
(O Disagree

O Neutral

O Agree

(O Strongly Agree

| plan on incorporating gastric POCUS into my
practice.

(O Strongly Disagree
(O Disagree

O Neutral

(O Agree

(O Strongly Agree

| have access to the equipment necessary to perform a
gastric POCUS.

(O Strongly Disagree
(O Disagree

O Neutral

(O Agree

O Strongly Agree

| know where to document and bill for gastric POCUS.

11-07-2025 2:13pm

(O Strongly Disagree
(O Disagree

O Neutral

O Agree

O Strongly Agree

projectredcap.org

REDCap’
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Confidential
Page 6

Based on the picture, answer the following questions:

C
e
P
h
a
|

a
d

Based on the picture, which letter corresponds with OA
the antrum? OB
Oc
oD
Based on the picture, what stomach content O Empty
classification is represented? O Clear liquid
O Solids

(O Combination of clear liquid and solids

A gastric content of 2mL/kg is considered what grade? (O Grade |- Empty stomach
(O Grade I- Full stomach
(O Grade II- Empty stomach
(O Grade IlI- Full stomach

This education enhanced my knowledge of POCUS of (O Strongly Disagree
gastric contents. O Disagree
O Neutral
(O Agree
O Strongly Agree
11-07-2025 2:13pm projectredcap.org *Eocap
e
Confidential

Page 7

What improvements would you suggest to this
educational presentation to better aid your learning
of POCUS of gastric contents?




APPENDIX E: EDUCATIONAL INTERVENTION

https://voutu.be/halL EL WrGUkk?si=9ju6hodMLS1EAdca
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https://youtu.be/haLELWrGUkk?si=9ju6hodMLS1EAdca

