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Abstract
Phase II Site: Fort Belvoir Community Hospital (FBCH), Fort Belvoir, Virginia
Project Title: The Implementation of an Endotracheal Tube Cuff Pressure Management Tool to
Reduce Postoperative Sore Throat
Authors: Staads, J., Budnik, M., Medlin, J., Moton, T.
Background or Problem/Issue: Anesthesia providers at FBCH did not utilize objective
intraoperative endotracheal tube (ETT) cuff assessment and management. The incidence of sore
throat at discharge from the post-anesthesia care unit (PACU) was unknown.
Clinical Question or Purpose: Do adult ambulatory surgical patients receiving general
endotracheal anesthesia and undergoing objective cuff pressure assessment and management
experience less sore throat at discharge from the PACU compared to those that do not undergo ETT
pressure assessment?
Project Design: This was a process improvement project that implemented an intraoperative
objective ETT cuff pressure assessment and management tool via handheld manometer. This
project utilized pre and post-implementation assessment of the incidence of sore throat for patients
after discharge from PACU phase 1 and phase 2.
Analysis of the Results: Assessment of ETT cuff pressure before implementing the manometer
revealed that 65% of ETT Cuffs were over 30 cm H20, 19% <20 cm H20, and 25% between 20-
30 cm H20. The difference between pre-implementation and post-implementation throat pain
levels and incidence rates were statistically significant for PACU phase 2 but not for phase 1. In
phase 1, the percentage of patients having any throat pain did not differ significantly (P=0.362)

between pre-implementation (60%) and post-implementation (51%) patient groups. By contrast, in
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phase 2, the median sore throat score for pre-implementation (1 [0-3]) and post-implementation (0
[0-1]) were significantly different (P=0.0101). In phase 2, the incidence of sore throat differed
significantly (P=0.013) between pre-implementation (58%) and post-implementation (33%) patient
groups.

Organizational Impact/Implications for Practice: This project successfully implemented the use
of an intraoperative objective ETT cuff pressure assessment and management tool via handheld
manometer at FBCH which resulted in a decrease in the incidence of sore throats for patients in
phase II of the PACU by 43%. Other healthcare sites should analyze their methods for assessment
and management of ETT cuff pressure in the operating room and consider implementing objective

cuff pressure using a manometer.

Abbreviated Abstract
Project Purpose: Evidence-based implementation of an intraoperative objective cuff pressure
assessment and management, using a manometer, guided towards implementing best practice and
reducing post-operative sore throat.
Impact: Successful implementation of the manometer into the operating rooms at FBCH resulted in

a decrease in the incidence of sore throats for patients in phase II of the PACU by 43%.
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Introduction

Postoperative sore throat (POST) is the most common complaint after endotracheal
intubation with the occurrence varying between 20-74% (Lee et al., 2017). Even with the current
risk of a POST, the endotracheal tube (ETT) remains one of the key tools of an anesthesia
provider. Endotracheal intubation protects the patient’s airway and facilitates the management
of the ventilator (Butterwork, Macky, & Wasnick, 2013). An ETT provides a secure airway by
passing through the vocal cords and inflation of a cuff below the level of the vocal cords. The
cuff at the distal portion of the ETT creates a tracheal seal when inflated. This seal provides two
separate functions: reducing the likelihood of aspiration and allowing positive-pressure
ventilation. (Butterworth, Mackey, & Wasnick, 2013). Although the cuff provides a level of
protection to the patient from aspiration and facilitates positive pressure ventilation, the ETT cuff
is not without inherent risks.

Tracheal mucosal blood flow can become occluded with high ETT cuff pressures within
the trachea. The optimal pressure to maintain ETT cuff pressure is between 20 to 30 cm H20
(Dorsch & Dorsch, 2010). Pressures above 30 cm H2O decrease arterial perfusion to the
tracheal tissue and can result in ischemia at the site (Smith & McArdle, 2002). Pressures below
20 cm H2O can increase the risk of micro-aspiration (Dorsch & Dorsch, 2010). Cuff pressures
maintained above 30 cm H20O can cause negative effects for the patient such as an increased rate
of POST (Rosero, Ozayar, Eslava-Schmalback, Minhajuddin, & Joshi, 2018). Additionally,
these complications can negatively impact patient satisfaction scores. Anesthesia providers at
Fort Belvoir Community Hospital (FBCH) assessed ETT cuff pressures with subjective, non-
quantitative techniques through palpation of the pilot balloon. However, investigators have

shown that only 34 percent of anesthesia providers can correctly identify an ETT cuff pressure
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by palpation of the pilot balloon (Michlig, 2013). Therefore, the anesthesia leadership at FBCH
desired an evidence-based method that ensured appropriate pressure levels in the ETT cuff. The
solution to this problem was to incorporate implementation of an objective cuff pressure
assessment and management tool, the manometer into anesthesia practice

Significance of the Problem

High ETT cuff pressures are associated with numerous adverse effects. These adverse
effects include: sore throat, trauma, necrosis, vocal cord damage, nerve damage, and permanent
voice change (Ansari et., 2014). The cuff is inflated to prevent aspiration and reduce air leaks
during ventilation, however, assessing cuff pressure using a manometer is not routinely utilized
in clinical practice.

Assessment and management of cuff pressures after intubation can minimize the severity
of POST, which is the most common adverse event associated with endotracheal intubation.
Ansari et al. (2013) found that assessment and management of cuff pressures resulted in less
throat pain reported by the patient at 1 and 6-hours after surgery. Tracheal injuries following
endotracheal intubation result in increased length of hospital stays with an estimated cost of
$1900 (Bhatti, Mohyuddin, & Reaven, 2010). If treatment for tracheal injury is required, the
length of stay is roughly 5 days with an increased cost of $11,000 (Bhatti et al., 2010).

Relevance to Military Nursing

The goal of the Military Health System (MHS) is to utilize the MHS Quadruple Aim
initiatives to increase readiness through better health, better care, and lower costs. We focused
on two MHS initiatives: better care and lower costs. The utilization of an objective ETT cuff
pressure assessment and management tool supports best practice and the initiative of providing

better care. Cuff pressure management through an objective means can mitigate the risk of



OBJECTIVE ENDOTRACHEAL CUFF PRESSURE IMPLEMENTATION 8

tracheal injury, which can result in reduced healthcare costs. This also supports the DHA
Directors' priority of optimizing outcomes. Objective ETT cuff pressure assessment and
management optimizes patient outcomes by limiting the adverse effects associated with high cuff
pressures.

Objective assessment and management of ETT cuff pressures can result in improved
patient outcomes, decreased adverse effects, and decreased costs. These potential outcomes
benefit the MHS by decreasing the recovery time for service members resulting in less time
away from work, thus increasing overall force readiness. By decreasing the number of sick call
visits due to complications of an over-inflated ETT, other beneficiaries may have improved
access to care and decreased wait times for appointments.

In the deployed setting, management of ETT cuff pressures is critical. Patients are
intubated for a prolonged period and transferred from various level of care with a multitude of
variables, including altitude, climate, and training of medical staff. The implementation of a
manometer by military anesthesia providers may decrease the risk of adverse outcomes related to
elevated ETT cuff pressures in the deployed setting.

Establishing a high-reliability culture of no waste and harm that emphasizes best practice
yields high-value care (Porter & Lee, 2013). Using a manometer is best practice for objective
assessment and management of ETT cuff pressure and helps support the Quadruple Aim
initiative of providing better care. We contributed to this high-reliability culture by

implementing evidence-based practice.
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Problem Statement

Anesthesia providers at FBCH did not utilize an objective method of intraoperative ETT
cuff assessment and management and the incidence of sore throat at discharge from the post-
anesthesia care unit (PACU) was unknown.

Clinical Statement to Guide Literature Search

Do adult ambulatory surgical patients at FBCH receiving general ETT anesthesia and
undergoing objective cuff pressure assessment and management, experience less sore throat at
discharge from the PACU compared to those that do not undergo objective cuff pressure
assessment and management?

Literature Review of Solutions

An expansive literature search was conducted using both the Uniformed Services
University (USU) library resources and the assistance of a librarian. We searched PubMed and
the Cumulative Index to Nursing and Allied Health Literature (CINAHL). The PubMed search
combined the keywords “intubation” or “intratracheal” or “ETT” or “endotracheal tube” or
“tracheal tube” or “OR intubation” or “cuff pressure” or “cuff volume” or “intracuff pressure” or
“intracuff volume” and “adults” and “outcome assessment” or “OR adverse effect” or “OR
outcome” or “negative effect”. The CINAHL search combined the “intubation” or
“intratracheal” or “endotracheal tube” or “tracheal tube” and “cuff pressure” or “cuff volume” or
“intracuff pressure” or “intracuff volume” and “adult” or “adults” and “adverse health care
event” or “outcomes” or “adverse effect” or “outcome” or “negative effect”. We also looked at
the references within our literature search for additional articles that provided other resources,
but identified none that were not already included in our original literature search. We limited

our literature search to scholarly materials including peer-reviewed journals, with access to full



OBJECTIVE ENDOTRACHEAL CUFF PRESSURE IMPLEMENTATION 10

text only, in English, and within the past ten years. Our inclusion and exclusion criteria can be

found in the table below. The Prisma flowchart describing the number of publications screened

is located in Appendix A.
Inclusion Criteria Exclusion Criteria
- Adults - Individuals under age 18
- Systematic reviews - Case studies and Narratives
- Randomized controlled studies - Qualitative studies and Animal models
- Pseudo randomized controlled studies - Emergency and prehospital patients
- Objective measurements - Critical Care patient
- Invivo studies only - Subjective assessing techniques only
- In vitro studies
- Laryngeal Mask Airways (LMA)

Our initial literature search yielded 114 articles. We screened the abstract of those based
on inclusion and exclusion criteria, which narrowed the total number of articles to 31. At this
point, we screened the full text of the 31 articles and further narrowed our search down to 6
articles. Full-text review of the articles resulted in 25 exclusions for the following reasons:
outcome, use of only LMAs, subjective assessment techniques only, intervention, and design.
The six remaining articles included in our review of literature were appraised using the John
Hopkins Nursing Evidence-Based Practice Appraisal Tool (JHNEBP). Our appraisal of the
articles resulted in five Level 1B, and one Level 2B. Full details of the articles appraisal can be
found in the Table of Evidence (Appendix B).

When comparing objective versus subjective cuff pressure assessment and management,
the objective method more accurately maintained cuff pressures in the acceptable safe range of
20-30 cm H20O. Anesthesia providers tend to underestimate cuff pressure by manual assessment,
and this resulted in cuff pressures almost two times higher than the recommended ranges (Liu et
al., 2010). Additionally, anesthesia providers failed to accurately determine cuff pressures

through subjective palpation in less than half of cases (Ansari et al., 2013). An objective method
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to assess cuff pressures was performed using handheld manometers. Currently, there is no
literature comparing different types of handheld manometers.

There were mixed conclusions in the literature regarding the frequency of objective cuff
assessments. Researcher’s recommendations for assessing cuff pressures varied from
immediately after intubation (Liu et al.,2010), hourly (Ansari et al., 2013), and continuously
(Kowalczyk et al., 2015 and Ryu et al., 2013). The overall theme was that maintaining cuff
pressures in the recommended safe range via handheld manometers, measured at any frequency,
reduced adverse outcomes such as a sore throat.

The Posey handheld manometer was the best choice among available manometers. It is
an aneroid manometer that measures cuff pressures in centimeters of water. We chose the Posey
type of manometer due to ease of use, no need for calibration or batteries, and its current use in
other areas of FBCH. Upon attaching the ETT balloon to the manometer, the pressure needle
will rise, displaying the pressure of the cuff. The air vent button and inflator bulb allow for easy
cuff pressure adjustment. The compact and light design is ideal in deployed military settings.
Since the literature did not recommend a specific frequency for ETT cuff pressure assessment,
we assessed ETT cuff pressures once, immediately after intubation.

Focus Aims

This project had five focus aims. First, we completed a literature search and compared
subjective versus objective cuff pressure assessment and management recommendations.
Second, we determined the incidence of sore throats in the PACU. Third, we provided education
to the anesthesia providers and implemented the use of handheld manometers in the operating
room for all patients that received an ETT and evaluated the incidence of sore throat. Fourth, we

evaluated and presented our findings to the anesthesia department leadership and providers.
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Fifth, we implemented a sustainment plan to include a mandatory charting requirement for ETT
cuff pressure assessment and management. We plan to disseminate our findings to a local or
national conference.

Organizing Framework

We utilized the lowa Model of Research-Based Practice to Promote Quality Care as our
organizing framework. This model emphasized the use of a pilot program explicitly before the
full implementation of a change (White, Dudley-Brown, & Terhar, 2016). Our pilot program for
this evidence-based practice (EBP) project was the implementation of objective cuff pressure
assessment and management for ETT at FBCH.

The Iowa Model follows an algorithmic approach (Appendix C) to solving a problem by
first identifying either a problem-focused or knowledge-focused trigger. As student registered
nurse anesthetists (SRNA) assigned to FBCH, leadership identified the clinical problem of lack
of objective intraoperative cuff pressure assessment and management as a priority item. Our
next step was a thorough literature search to assess whether there was a sufficient research base
to make a change in practice. The evidence was graded using the JHNEBP Grading Scale. By
incorporating the JHNEBP Grading Scale, we ensured that we standardized the methods we used
to assess the literature. This grading scale ensured that we were objectively critiquing the
evidence that applied to objective cuff pressure assessment and management. Following the
literature review and analysis, we determined that enough literature was available to support a
pilot program.

One of the final steps of the lowa Model is to determine if the change is appropriate for
adoption into practice. Following the completion of our pilot program and analysis of the

results, we determined that the change was suitable for action and took steps to ensure that the



OBJECTIVE ENDOTRACHEAL CUFF PRESSURE IMPLEMENTATION 13

change was permanent at FBCH and sustainable. The lowa Model’s algorithm ensured that our
team continually assessed the quality of the research and the organizational needs before the
implementation of a change of practice.
Project Design
General Approach

This was a process improvement project that implemented intraoperative objective ETT
cuff pressure assessment and management via handheld manometer. This project utilized a pre
and post-implementation assessment of the incidence of sore throat for patients after discharge
from the PACU phase 1 and phase 2.

Setting and Population

FBCH is a joint service DHA medical treatment facility located in Northern Virginia.
The location and area of focus for our EBP project were the operating rooms (ORs) of FBCH.
FBCH utilizes ten ORs to provide surgical and anesthesia services and performs roughly 13,000
anesthetics per year (Fort Belvoir Community Hospital, 2019). The anesthesia provider
breakdown is approximately 10 anesthesiologists, 23 certified registered nurse anesthetists, and 6
student registered nurse anesthetists. Our project focused on adult outpatient surgical patients
undergoing general ETT anesthesia for non-ear, nose, and throat (ENT) procedures. The specific
inclusion criteria for our patient population was as follows: at least 18 years of age, ambulatory
care status, surgeries that required endotracheal anesthesia. Exclusion criteria include: ENT
surgery and any surgery that involved the head or neck.

Procedural Steps
The implementation of our DNP project, specifically manometers, took place in three

distinct phases: pre-implementation, training and implementation, and post-implementation.
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Pre-implementation: During the pre-implementation period of the project, our team educated and
collected baseline data. First, we provided education to PACU staff at their staff meeting
regarding the questionnaire (Appendix D) given to patients that met inclusion criteria. Education
included dangers of high and low cuff pressures, manometer information, and the relationship
between safe cuff pressures and patient outcomes. Following staff education, the Phase 1 and
Phase 2 PACU staff administered the sore throat patient questionnaire (Appendix D) to patients
that met inclusion and exclusion criteria. The questionnaire consisted of the same question asked
at discharge from phase 1 and phase 2. The question was, “swallow and point to the number that
shows how much your throat hurts with zero being not at all, and ten being very much” (Eccles,
Loose, Jawad, & Nyman, 2003). This occurred over a six week period with a total of 50
patients.

Following collection of pre-implementation sore throat data, we collected baseline cuff
pressure data that reflected subjective assessment currently used by FBCH staff. We assessed
and documented all ETT cuff pressures, including those that did not meet inclusion and
exclusion criteria, for two weeks using a handheld monometer. When we assessed a cuff
pressure that was outside the established safe range of 20-30 cm H20, we documented the
pressure, and then corrected the pressure to within the safe range to ensure patient safety. The
baseline cuff pressure data was collected by the SRNAs. The anesthesia provider filling and
assessing the cuff through subjective methods were blinded from the results until the completion

of the two week data collection. We assessed a total of 63 ETT cuff pressures.
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Training and implementation: Following pre-implementation data collection, our next phase was
education and implementation. We utilized an EBP approach to train anesthesia providers. We
utilized presentations and hands-on teaching methods (Spruce, 2015) which ensured learning was
experiential, so the learner was free to learn in their own way and to understand why the content
is essential (Peterson, 2018). Our educational plan included explanation of the risks associated
with high ETT cuff pressures in addition to a hands-on task trainer. The hands-on trainer
consisted of three adult airway trainers. We instructed anesthesia providers to perform a
subjective assessment of the cuff pressure on three different intubated adult airway trainers and
state whether the cuff pressure was below 20 cm H20, between 20-30 cm H20O, or above 30 cm
H20. Each intubating manikin had a different size ETT (6.0, 7.0, and 8.0) with different cuff
pressure (<20 cm H20, 20-30 cm H20, and >30 cm H20). Next, we instructed the anesthesia
provider on the use of a manometer and demonstrated how to assess and manage the cuff
pressures within the same manikins. We trained 26 of the 33 (81%) total anesthesia providers at
FBCH. Individuals not trained include those current on maternity leave (1) and those who work
obstetrics only (5). The purpose of this hands-on trainer assessment was to demonstrate the
inaccuracy of subjective palpation cuff assessment and the importance of objective assessment
using a manometer.

Next, we placed a manometer in all ten ORs within FBHC. We updated the FBCH
electronic charting system (Innovian) to include a mandatory documentation field after the
anesthesia provider annotated the placement of an ETT to record the ETT cuff pressure. The

mandatory documentation field required the recording of ETT cuff pressure.
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Post-implementation: The post-implementation data collection step utilized the same patient pre-
implementation questionnaire to assess incidence and severity of sore throat. The PACU staff
administered the questionnaire to patients and assessed the incidence and severity of sore throats.
In addition to the question asked at discharge from PACU phase 1 and phase 2, the phase 1
PACU staff asked the anesthesia provider two additional questions: “was a manometer used to
check cuff pressure?” and “was the final measured cuff pressure between 20-30 cm H20?”. This
occurred over a 6-week period with a total of 51 patients. Following the completion of the three
phases, we analyzed the collected data. A timeline can be found in Appendix E.
Data Analysis Plan

We used descriptive statistics to analyze the effects of manometer use on incidence and
severity of sore throat and evaluated patient’s response through the pre and post-implementation
questionnaire. We utilized a biostatistician at FBCH to guide and review our statistical analysis.

Potential Barriers

The potential barriers we identified prior to our project’s implementation included: the
ability to assess pre-implementation cuff pressure without anesthesia providers changing or
manipulating the pressures beforehand, compliance from anesthesia providers, anesthesia
providers changing their subjective assessment technique during data collection, cooperation
from PACU staff, loss of manometers, and the ability to add the required documentation field
into the electronic health record.

To mitigate the barriers above, we collected pre-implementation incidence and severity of
POST before assessing baseline ETT cuff pressures in our facility. This ensured that anesthesia
providers would not manipulate the cuff pressures to influence the incidence or severity of POST

in the pre-implementation phase. We also provided education to the anesthesia providers after
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pre-implementation data was collected on the inaccuracy of subjective cuff pressure assessment.
In order to prevent anesthesia providers from changing their practice during the subjective cuff
pressure assessment, they were blinded from the data collection during this two week period. To
gain cooperation from the PACU staff, we spoke with their leadership and provided education at
their scheduled staff meetings to minimize training burden. We also provided weekly reminders
to the PACU staff during pre-implementation and post-implementation. We also enlisted the
assistance of the NCOIC (non-commissioned officer in charge) to add the manometers to the
hand receipt to mitigate equipment loss. Lastly, our site director was an Innovian superuser and
added the mandatory documentation field into the electronic anesthesia record.
Sustainment and Dissemination Plan

Our sustainment plan included leaving the mandatory documentation field of the ETT
cuff pressure in Innovian. The manometers remained a hand receipt item which ensured they
were available to the anesthesia provider in the ORs which facilitated the ETT cuff pressure
assessment and management compliance. We disseminated our findings through a poster and
podium presentation to FBCH anesthesia providers, hospital leadership, and at the annual USU
Research Week, and plan to submit a manuscript to the American Association of Nurse
Anesthetists (AANA) Journal.

HIPAA Concerns/Ethical Considerations

We received institutional review board (IRB) exemption for our EBP project. We did not
use any patient identifiable information (PII) on paper questionnaires and we collected data
outside of the patient’s electronic medical record. We stored paper questionnaires in a locked
drawer that was only accessed by project team members. We transferred all data from these

questionnaires to an electronic source via a Common Access Card (CAC) enabled computer. We
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then destroyed all paper questionnaires via a locked Health Insurance Portability and
Accountability Act (HIPAA) shred bin for destruction after the completion of our EBP project.

There were no ethical concerns regarding our EBP project. The patient population
selected for this study consented to an elective surgery and the administration of anesthesia.
Objective assessment and management of ETT cuff pressures is a measure to deliver safe
anesthesia care and does not place a patient at risk. When we assessed a cuff pressure outside of
the recommended range at any point, we adjusted the cuff pressure in order to avoid potential
harm to the patient.

Project Results

During the pre-implementation period, we collected baseline ETT cuff pressures from a
total of 63 patients. We found that 16% were measured within the range of 20-30cm H20, 19%
were measured below 20cm H20, and 65% were measured above 30 cm H20O. In addition, we
found that the average low pressure was 14 cm H20, and the average high pressure was 67.5 cm
H20.

A total of 50 patients were evaluated pre-implementation and a total of 51 patients were
evaluated post-implementation. Based on Wilcoxon’s rank sum and Chi-square tests, the
differences between pre-implementation and post-implementation throat pain levels and
incidence rates were statistically significant for PACU phase II but not for phase I patient groups.
For PACU phase I, the median sore throat ratings for pre-implementation (2 [0-4]) and post-
implementation (1 [0-3]) throat pain were not significantly different (P= 0.0985). Also, for
Phase I, the percentage having any throat pain did not differ significantly (P=0.362) between pre-
implementation (60%) and post-implementation (51%) patient groups. By contrast, for PACU

phase II, the median sore throat rating for pre-implementation (1 [0-3]) and post-implementation
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(0 [0-1]) throat pain were significantly different (P=0.0101). Also, for PACU phase II patient
groups, the percentage having any throat pain differed significantly (P=0.013) between pre-
implementation (58%) and post-implementation (33%) patient groups. The statistical analyses
were performed by Dr. Hind Baydoun at FBCH.

Organizational Impact / Implications to Practice and Policy

Our project showed that using a manometer to measure ETT cuff pressures decreased the
presence of a sore throat by 43% in PACU phase II. Anesthesia providers should consider using
manometers or some form of objective cuff pressure measurement to minimize incidence of sore
throat following extubation.

Implementation of a manometer for objective ETT cuff pressure assessment and
management has moved FBCH closer to becoming a high reliability organization. Prior to this
project, anesthesia providers were using subjective methods to assess ETT cuff pressures (i.e.
manual palpation of the pilot balloon) to determine the amount of air necessary to occlude the
trachea and it was within range only 16% of the time during the collection of baseline ETT cuff
pressures. Following the completion of this project, the FBCH anesthesia department expressed
a desire to permanently implement manometer use, which is best practice based on review of the
current literature.

There were very few limitations that impacted the implementation of manometer usage
and the assessment of patients’ pain scores. The project framework did not account for factors
such as: multiple intubation attempts, difficult intubation, size of ETT, duration of surgery, and
provider skill level. Because of this, we were not able to determine if these factors had an effect
on the incidence of sore throat, despite the use objective ETT cuff pressure assessment and

management.
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Future Directions for Research and Practice

As mentioned previously, collecting additional patient data regarding the intubation could
provide further information on what factors affect incidence and severity of POST. Future
projects could consider measuring secondary outcomes such as post-operative complications
beyond sore throat and additional follow up with patients in regards to post-operative
complications outside of the PACU phase 2 discharge period. Further analysis of the incidence
of required medical intervention for adverse outcomes, sick call visits, and missed work days
could provide valuable information regarding the influence of manometer use on military
readiness. Our project implemented a single objective cuff pressure assessment and management
after intubation, future studies could be conducted to determine the optimal frequency of ETT
cuff pressure assessment and management.

Additionally, the use of manometers in the deployed setting may also provide valuable
data on reducing adverse outcomes in patients who require prolonged intubation in intensive care
units (ICU) and during transport of patients in the deployed setting. Follow-up surveys provided
to anesthesia providers participating in our study could provide insight into their opinions of
manometer implementation and subsequent change in practice and sustainment. Further studies
could also investigate alternatives to manometer use such as continuous cuff pressure
management devices and expansion of research to manometer use with laryngeal mask airways.

Conclusion

Objective ETT cuff pressure via handheld manometer is more superior to subjective
manual palpation in assessing and managing cuff pressures intraoperatively. After a literature
review and analysis, we conducted a pilot program at FBCH and implemented the use of the

Posey manometer on all patients that received a general endotracheal anesthetic and evaluated
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the incidence of sore throat. The biggest challenge in implementing manometer use was the
change in practice by many anesthesia providers. By using an evidenced-based approach to
educate the anesthesia staff along with a hands-on task trainer, we were able to demonstrate the
inaccuracy of subjective manual palpation and gain buy-in on the use and importance of
objective cuff assessment and management. Results showed a decrease in sore throat pre-
implementation to post-implementation from 60% to 51% in Phase I and more significantly from

58% to 33% prior to discharge from Phase II.
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Prisma Flow Diagram
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Appendix B
Table of Evidence
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(White, Dudley-Brown, & Terhar, 2016)
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