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ABSTRACT 

Purpose: The purpose of this quality improvement (QI) project is to evaluate the impact of 

education provided to anesthesia providers on the use of liposomal bupivacaine (LBC) (Exparel) 

and best practices in pain management for patients undergoing shoulder surgery at a small 

hospital in Tempe, Arizona. This project’s overall goal was to improve anesthesia provider 

knowledge through an educational seminar.  

Background: Despite improving multimodal analgesic techniques, severe pain and high rates of 

opioid consumption following shoulder surgery persists. The interscalene block (ISB) continues 

to be the gold standard for management after shoulder surgery. Liposomal bupivacaine (Exparel) 

is a novel bupivacaine that produces postoperative anesthetic effects equal to the standard 

bupivacaine ISB, with a prolonged duration. 

Methods: This DNP project was designed as a QI project aiming to enrich provider knowledge. 

The Model for Improvement (MFI) framework was utilized to enhance the implementation of 

this QI project. To disseminate this project, an in person educational seminar was held for 

anesthesia providers. Of the 14 providers invited, seven providers attended. Post-pre-survey 

questionnaires were employed to gather self-reported data. These data were collected, analyzed, 

and appraised to determine the effectiveness.  

Results: Of the seven study participants, only four completed the survey in entirety. Of 

respondents, 67% cared for patients undergoing shoulder surgery at least 6 to 10 times in the 

previous 90 days. And 40% of post-pre-survey questions were found to have a statistically 

significant change in level of pre- to post-intervention knowledge. Specifically, a significant 

change in the level of understanding for indications for the use of LBC and safe use within the 
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ISB were noted. Additionally, all (100%) respondents agreed they would consider changing their 

future practice, following this QI.  

Conclusion: The goal of this QI project was to improve provider knowledge for patients 

undergoing shoulder surgery. Based on an individualized needs assessment, an educational QI 

intervention was developed for anesthesia providers. Overall, results gathered from the survey 

showed a positive interest in the utility of LBC within ISB and the potential for further 

implementation, dissemination, and sustainability of this QI project within this local facility. 
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INTRODUCTION 

Despite significant advancements in perioperative analgesia, optimal postoperative pain 

management remains elusive, with substantial pain after shoulder surgery a markedly growing 

concern. Multimodal analgesia, including the use of extended-release liposomal bupivacaine 

(LBC), formally known as Exparel, dramatically helps to mitigate the untoward postoperative 

pain highly associated with shoulder surgery (Sabesan et al., 2017). As the percentage of 

shoulder surgeries continues to grow, the significance of improved pain management for these 

extensive procedures becomes increasingly fundamental. To further highlight this issue, the need 

for shoulder arthroplasty has a growth rate larger than the rate for both total hip replacement and 

knee procedures in the United States (US), according to 2008 data (Sabesan et al., 2017). 

Current evidence-based practice strongly supports the deployment of a multimodal 

analgesic technique inclusive of regional anesthesia during shoulder surgery (American 

Association of Nurse Anesthetist [AANA], 2018). Multimodal analgesia aims to minimize and or 

eliminate opioid administration to reduce the risk of adverse effects, including delayed recovery, 

abuse potential, increased healthcare costs, and overall poor patient outcomes (Beverly et al., 

2017). Despite enhanced recovery techniques, research suggests that postoperative pain remains 

largely undertreated. With an increasing focus on enhanced recovery after surgery (ERAS) 

through improved pain control, anesthesia providers are encouraged to provide care based on the 

most current evidence-based practice. 

Interscalene peripheral nerve blocks (ISB), in particular, provide excellent analgesia after 

shoulder surgery (Weller et al., 2017). A peripheral nerve block (PNB) is a technique that targets 

and anesthetizes specific peripheral nerves utilizing local anesthetics (LA) (Thompson, 2018, p. 
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1046). The ISB specifically targets the brachial plexus nerves and is the “gold standard” PNB to 

provide complete anesthesia for the shoulder and upper arm (Thompson, 2018, p. 1046). The 

brachial plexus comprises the nerves that provide primary sensory and motor innervation to the 

upper extremities and shoulder (Thompson, 2018, p. 1046). Bupivacaine is a long-acting amino 

steroid and one of the most common and widely utilized local anesthetics for the ISB (Gautier, 

Vandepitte, & Gadsden, n.d.). Liposomal bupivacaine (Exparel) is a novel local anesthetic first 

available in 2011, which allows for delayed release of bupivacaine over an extended duration of 

time (Malik et al., 2017). Liposomal bupivacaine (Exparel’s) liposomal formulation allows for 

the opportunity to extend the duration of action of standard bupivacaine for ISB by up to 24-48 

hours (Yan et al., 2017). With a heightened focus on patient satisfaction through improved pain 

control and enhanced recovery after surgery, anesthesia providers should receive continuing 

education on current best practice modalities such as the use of liposomal bupivacaine (Exparel) 

within the ISB. 

Background Knowledge and Significance 

Postoperative pain is a well-known, prominently researched, and persistent clinical 

problem. According to Rawal (2016), approximately 235,000,000 patients worldwide undergo 

surgery each year. Studies suggest that approximately 2 to 10% of these patients experience 

severe persistent postoperative pain (Rawal, 2016). Inadequate postoperative pain control is 

known to increase the risk of cardiopulmonary complications, postoperative opioid consumption, 

prolonged recovery period, decreased patient satisfaction, rate of morbidity and mortality, and 

overall health care costs (Beverly et al., 2017). Inadequate control of postoperative pain is also 

an established risk factor for the development of hyperalgesia, chronic postoperative pain, and 
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opioid abuse (Wooden, 2018). In 2016 alone, over 11.5 million Americans reported abusing their 

prescribed opioids, and between 1999 to 2018, there have been over 400,000 deaths associated 

with opioid overdose (Centers for Disease Control and Prevention [CDC], 2020). 

Multimodal pain management protocols seek to maximize pain control and minimize side 

effects through systemic and regional techniques which target multiple pathways/receptors 

involved in the complex process of nociception (Beverly et al., 2017). Peripheral nerve blocks 

(PNB) play an integral role in multimodal analgesia, especially within the specialty of shoulder 

surgery. PNBs provide the benefit of decreased postoperative nausea and vomiting (PONV), 

decreased postoperative opioid requirement, reduced length of hospital stay, and improved 

overall patient satisfaction (Thompson, 2018). In the US, anesthesia providers are comprised of 

physician anesthesiologists, anesthesiologist assistants (AAs), and certified registered nurse 

anesthetists (CRNAs). Regional anesthesia education and skill development are core elements of 

both nurse anesthesia and MDA educational programs. CRNAs collaborate with 

anesthesiologists, patients, and surgeons to provide anesthesia services that, when appropriate, 

include regional anesthesia and analgesia as part of a multimodal pain management plan 

(AANA, 2018). 

Shoulder arthroplasty is the fastest growing joint replacement surgery in the US (Sabesan 

et al., 2017). In addition to being the most rapidly growing joint replacement surgery, shoulder 

and upper arm surgeries consistently have the highest rate of opioid consumption among all 

upper-extremity procedures (Sabesan et al., 2017). The ISB has long been and continues to be 

the gold standard for postoperative pain management after shoulder surgery (Weller et al., 2017). 

In this technique, a local anesthetic solution is injected around the nerve plexus, where it 
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accesses its site of action within sodium channels of the targeted nerve cells. A continuous 

interscalene catheter is also commonly employed to allow for an extended duration of analgesia. 

The addition of continuous interscalene block (CISB) employed correctly has provided several 

additional advantages. Specifically, allowing for an extended duration of analgesia into the early 

rehabilitation period, CISB helps decrease opioid consumption further and promotes continued 

patient satisfaction (Thompson, 2018). 

Liposomal bupivacaine (Exparel) is a novel bupivacaine that produces postoperative 

analgesic effects equal to standard bupivacaine ISB with a significantly prolonged duration of 

action. A single-shot injection accomplishes analgesia with the advantage of a duration of action 

similar to a continuous ISB catheter, minus the associated catheter cost or risk of complications 

(Sabesan et al., 2017; Weller et al., 2017). Current research dedicated explicitly to safety studies 

reports equivocal outcomes when comparing LBC and standard bupivacaine for use in PNB 

(Hutchins et al., 2020). As a novel formula, appropriate knowledge and understanding of 

appropriate implementation for LBC such as ISB remain insufficient (Weller et al., 2017). 

Enhanced education to promote increased understanding of LBC for ISB to foster multimodal 

analgesia and innovative regional anesthesia techniques is essential to provide evidence-based 

patient care. 

Local Problem 

Like other states across the US, opioid use, misuse, and overdose remain prevalent in 

Arizona. According to the National Institute of Health (NIH) (2020), there were 1,106 opioid-

involved deaths in Arizona in 2018, of which 884 were linked to synthetic (fentanyl or 

methadone) and prescription opioids (oxycodone) (National Institute on Drug Abuse [NIDA], 
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2020). Anesthesia providers must continue to practice diligence in using opioid-sparing 

multimodal techniques to maximize pain control and help mitigate this ongoing epidemic 

(AANA, 2018). 

The implementation facility was a hospital in Tempe, Arizona, which specializes in 

orthopedic surgery amid other specialties. Anesthesia providers at this independent practice 

facility currently utilize individualized anesthetic/analgesic techniques consisting primarily of 

multimodal analgesia, often involving regional anesthesia. Despite frequently using regional 

techniques, this facility does not utilize LBC for ISB, nor provide regular in-service provider 

training. Anesthesia providers at this facility would benefit significantly from implementing 

education on LBC (Exparel) for the ISB amid multimodal techniques for shoulder surgery. 

To promote this quality improvement (QI) project, the strategic selection of key 

stakeholders was critical. Any QI project’s success relies heavily on building a strong team to 

propagate cohesion, promote positive adoption from opinion leaders, overcome barriers, and 

ultimately empower others to embrace transformation (Cheung et al., 2016). For this project, key 

stakeholders included the chief certified registered nurse anesthetist (CRNA), staff anesthesia 

providers, clinical pharmacist(s) for the operating room, perioperative nursing staff, orthopedic 

surgeons, and patients at this practice site. 

Intended Improvement 

Project Purpose 

The purpose of this Doctor of Nursing Practice (DNP) project was to evaluate the impact 

of education provided to anesthesia providers on the use of liposomal bupivacaine (Exparel) 

within the interscalene block (ISB) and multimodal analgesia in patients undergoing shoulder 
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surgery at a local hospital facility in Tempe, Arizona. The literature supports the effectiveness of 

LBC for ISB with unique advantages of analgesic effectiveness and increased duration of action 

compared to the standard ISB. Decreased complication, reported pain scores, and cost rates 

compared to CISB are additional benefits (Sabesan et al., 2017; Weller et al., 2017). 

Furthermore, this facility currently lacks standardized continuing education for regional 

anesthesia, which renders this education especially important. 

Project Question 

The following question guided creation and implementation of this DNP project: 

“Among anesthesia providers how does implementing educational training on the use of 

liposomal bupivacaine (Exparel) affect knowledge and attitudes on the use of liposomal 

bupivacaine within multimodal analgesia in patients 18 and older undergoing shoulder surgery?” 

Project Objectives 

This project’s overall goal was to improve provider knowledge and understanding of the 

application of LBC for the ISB through an educational seminar at this east valley location. The 

impact of education was assessed using a post-pre-training questionnaire. Specifically, this 

questionnaire was 12 questions to evaluate the degree to which anesthesia staff understand basic 

pharmacology, knowledge of proper indications for the use of LBC, as well as the attitudes and 

knowledge of multimodal analgesia for shoulder surgery. The overall goal was to improve each 

of these outcomes upon completion of training. 
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Literature Synthesis 

Literature Search Description 

To explore the use of LBC in shoulder surgery, an extensive literature review was 

conducted geared toward current strategies of pain management, liposomal bupivacaine 

(Exparel), and anesthesia provider knowledge on the use of liposomal bupivacaine. The 

conducted literature search included using Cumulative Index of Nursing and Allied Health 

Literature (CINAHL) and PubMed databases accessed via the Arizona Health Sciences Library. 

Multiple search string combinations and key phrases were utilized, including “perioperative pain 

management” AND “shoulder surgery,” “liposomal bupivacaine” AND “shoulder surgery,” 

“multimodal pain management” AND “liposomal bupivacaine,’ “liposomal bupivacaine,” 

“Exparel,” and lastly “continuing education” AND “anesthesia.” Parentheses were utilized 

around search terms as well as the Boolean operator AND to narrow the search. Additional filters 

were placed to include articles published within the last five years, English language, all adults, 

and full-text articles. Types of research included within this literature synthesis include 

randomized controlled trials, systematic reviews, meta-analysis, review articles, retrospective 

case studies, and consensus statements. Collectively these searches produced a total of 311 

articles. Through delineation of these articles, a total of 18 articles met the criteria for inclusion 

for literature synthesis and appraisal. 

Appraisal of Literature Search Findings 

Current Recommendations for Perioperative Pain Management in Shoulder Surgery 

A review of the literature on current best practices for perioperative pain management in 

shoulder surgery reveals a practice that is continually and rapidly evolving (Wainwright et al., 
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2019). The focus of current perioperative strategies includes meeting the demands of evolving 

surgical techniques, demands to achieve earlier recovery after surgery (ERAS), enhanced pain 

control to allow for better postsurgical functioning and rehabilitation, and reduced dependency 

on the use of opioids in practice (Patel et al., 2020b; Wainwright et al., 2019). Shoulder surgery 

is highlighted as the fastest growing orthopedic surgery and is well recognized as one of the most 

painful postoperative recoveries with a high association for opioid consumption (Sabesan et al., 

2017). Adequate perioperative pain control is vital for all aspects of patient recovery, including 

mental status, nutrition, patient rehabilitation, satisfaction, and overall outcome following 

surgery (Patel et al., 2020b). Heightened awareness of the significant associated postoperative 

pain and increasing shoulder surgery rate has led to an increased focus on improving 

perioperative analgesia for shoulder surgery (Elkassabany et al., 2019; Moutzouros et al., 2020). 

Current practice widely recognizes that single-analgesic regimens are no longer best 

practice nor supported for optimal control of moderate to severe postoperative pain. At the center 

of current best practice in perioperative management for shoulder surgery is multimodal 

analgesia (Elkassabany et al., 2019; Patel et al., 2020b; Wainwright et al., 2019). Multimodal 

analgesia relies on the synergistic effects of different analgesics, targeting different mechanisms 

along the nociception pathway administered during the preoperative, intraoperative, and 

postoperative periods (Wainwright et al., 2019). Current recommendations within multimodal 

analgesia for shoulder surgery includes, interscalene peripheral nerve blocks in conjunction with 

acetaminophen, gabapentinoids, nonsteroidal anti-inflammatory drugs (NSAIDs), and opioids 

used sparingly for severe pain (Leas et al., 2019; Patel et al., 2020b). 
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In particular, the interscalene peripheral nerve block (ISB) has long been recognized as 

the gold standard for anesthesia and analgesia during the immediate perioperative and 

postoperative periods associated with shoulder and upper arm surgery (Huang et al., 2017; 

Iliaens et al., 2019). Today best practice continues to highlight interscalene block (ISB) with or 

without a continuous catheter supplemented by other multimodal adjuncts for the day of 

surgery/perioperative period (Iliaens et al., 2019; Wainwright et al., 2019). An ISB is one of 

several approaches to the brachial plexus nerve block. ISB is the most proximal of the brachial 

plexus blocks. This approach is the only PNB that offers complete anesthesia to the shoulder, 

and upper arm appropriate for surgical anesthesia and or analgesia; making it ideal for shoulder 

surgery (Elkassabany et al., 2019; Patel et al., 2020b). An ultrasound-guided peripheral nerve 

block is designed to target specific nerves innervating an intended surgical site (or incision) via 

precise ultrasound guidance, the ISB being the trunks of the brachial plexus. Once identified 

under ultrasound, a local anesthetic is injected under direct visualization around the targeted 

nerve(s). Local anesthetic (LA) injected around these targeted nerves, specifically nerve trunks, 

is completed to provide a complete sensory and motor block to the upper extremity for up to 24 

hours (utilizing standard amide or ester local anesthetic) (Patel et al., 2020b). 

In addition to support for liposomal bupivacaine as an effective technique to improve 

pain control, decrease length of hospital stay, and increase overall length of ISB, several other 

techniques are also supported within current literature. Specifically, dexamethasone and 

dexmedetomidine utilized as adjuncts to standard LA are also found to effectively extend the 

duration of action of the ISB for shoulder surgery (Orebaugh, 2020). 
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Overall, in addition to the consensus for the use of multimodal pain management 

strategies and varying promising techniques for increased effectiveness to the traditional ISB 

another theme noted within the exploration of current shoulder surgery pain management is the 

need for future research to help standardize pain management practices in shoulder surgery. 

Furthermore, research highlights the need for anesthesia provider education/participation in 

implementing up-to-date, evidence-based research in practice considering emerging improving 

techniques and literature (Patel et al., 2020b; Wainwright et al., 2019). To recap, current 

literature estimates that up to 20% of patients still report inadequate postoperative pain relief 

after shoulder surgery despite improving multimodal techniques, further emphasizing the critical 

importance of anesthesia provider education and the adoption of current multimodal techniques 

(Huang et al., 2017; Patel et al., 2020b).  

Liposomal Bupivacaine (Exparel): A Role in Shoulder Surgery  

Literature review hass revealed the growing percentage of patients rapidly meeting the 

needs for shoulder surgery, severe pain associated with many of these needed shoulder 

procedures, and to date, the high incidence of opioid use in the perioperative and postoperative 

period associated with these types of procedures, despite improving pain management (Patel et 

al., 2020a; Sabesan et al., 2017). As synthesized above, current literature supports the growing 

practice of utilizing a multimodal pain management approach for shoulder surgery, with ISB as 

the central management in the immediate perioperative and postoperative periods (Iliaens et al., 

2019; Wainwright et al., 2019). A review of current literature of best practices in shoulder 

surgery also highlights the ongoing need for continued adoption of multimodal analgesic 

strategies into provider practice, as well as advances in such techniques (Huang et al., 2017). As 
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previously discussed, peripheral nerve blockade and regional anesthesia are a central part of 

multimodal analgesia, with the interscalene block being the most common and useful form of 

regional anesthesia utilized, specifically lasting up to 24 hours postoperatively (Iliaens et al., 

2019). 

Liposomal bupivacaine (Exparel) is a novel formulation of bupiviciane, comprised of 

bupivacaine-amide local anesthetic encapsulated within a liposomal formulation (Orebaugh & 

Dewasurendra, 2020). The delivery of local anesthetics (LAs) using this encapsulating agent 

provides a system for sustained release. Through sustained release, high doses of bupivacaine 

can be safely delivered to the site of action and slowly released over a prolonged period, 

specifically up to 72 hours, through just one injection (Prabhakar et al., 2019). In a review of 

current literature, liposomal bupivacaine is supported to provide the benefit of increasing the 

duration of action of the ISB by up to 48 hours (Sabesan et al., 2017; Weir et al., 2020). While 

CISBs have historically provided analgesia postoperatively, patient inconvenience and 

complications related to the catheter have led researchers to devise alternative analgesia 

regimens. Providing this benefit as a single injection and eliminating the need for (CISB), 

liposomal bupivacaine (LBC) provides the opportunity to reduce the overall risk of complication 

and total surgical costs (Prabhakar et al., 2019; Sabesan et al., 2017; Weir et al., 2020). 

Additionally, patients are becoming increasingly concerned about their postoperative pain 

management and the use of opioids. As a result, the use of regional anesthesia techniques such as 

ISBs has increased and use of LBC is increasingly encouraged for consideration in practice 

within multimodal pain management as an alternative technique (Sabesan et al., 2017; Weir et 

al., 2020). 
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Another notable finding within the literature is the cost of liposomal bupivacaine 

(Exparel) in comparison to standard local anesthetic. The standard dose of liposomal bupivacaine 

(LBC) for ISB is 133mg which is equivalent to approximately 150mg of standard bupivacaine 

(Weller et al., 2017). Current literature estimates that a single vial of 133mg LBC costs 

approximately $190, in comparison to $3.00 for a standard bupivacaine formulation in equivalent 

dosing (Weller et al., 2017). This data is an important consideration in selecting the appropriate 

individualized anesthetic plan. While literature highlights this significant cost discrepancy, the 

literature also highlights other considerations related to cost including length of hospital stay and 

patient complication rates which must also be considered. Weller et al. (2017) highlights that use 

of LBC compared to a continuous interscalene block remains a cost-effective technique while 

also significantly reducing rate of complications through eliminating the need for an indwelling 

catheter. Specifically, this study found that the average charge for LBC for ISB was $289 per 

case, whereas charges for CISB, including equipment and anesthesia fees, were almost $1,600 

(Weller et al., 2017). 

In disscusisng the price of LBC it is also important to examine price of alternatives 

including bupivacaine plus dexamethasone. Truong et al. (2021) recently conducted a 

randomized clinical trial comparing standard bupivacaine plus dexamethasone versus liposomal 

bupivacaine for utilization within the transversus abdominal plane block in patients undergoing 

abdominal surgery. This study found no significant differences in pain scores, time to 

ambulation, time to diet tolerance, bowel movement, length of stay, overall complications, or 

readmission rate between the two groups (Truong et al., 2021). Most recently, in March 2022 a 

randomized, double-blinded, noninferiority trial was published looking at standard bupivacaine 
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plus dexamethasone versus liposomal bupivacaine alone for utilization specifically within the 

ISB for patients undergoing shoulder surgery. Similarly, to findings of the 2021 study this study 

found no significant differences in pain scores, analgesic duration, opioid consumption, length of 

post anesthesia care unit stay, and overall complication rates (Kim et al., 2022).  

A cost comparison revealed bupivacaine plus dexamethasone costs approximately 25 to 

33 dollars per injection versus LBC which is approximately 189 dollars for use within the ISB. 

While this is a notable difference, liposomal bupivacaine requires no admixture of medications, 

contains solely local anesthetic (LA), while also allowing for reimbursement from ambulatory 

surgery centers as will be discussed to follow (Kim et al., 2022; Pacira BioSciences, 2019). 

Preventing need for admixture of additional agents enhances safety of LBC via reducing risk of 

microbial transmissions, decreasing risk of medication errors, and preventing exclusion of those 

who have contraindications to dexamethasone.  

In addition to cost, another important factor regarding cost of LBC (Exparel) is the 

associated reimbursement for use of this medication. As of January 1, 2019, Centers for 

Medicare, and Medicaid Services (CMS) changed reimbursement for LBC (Exparel). This ruling 

now allows ambulatory surgery centers (ASCs) to bill separately for use of LBC (Exparel). 

Specifically, this allows providers to receive reimbursement of $159 per each 133mg dose of 

LBC (Exparel). This ruling while currently only applicable for ASCs significantly decreases cost 

of LBC and increases availability for elderly populations (Centers for Medicare and Medicaid 

Services [CMS], 2018). Currently one in 10 patients receiving surgery are greater than or equal 

to 65 years old, making this ruling is an important finding related to the cost and overcoming 

barriers for use of LBC. 
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In addition to revealing support for effectiveness in cost (compared to CISB), reduction 

in pain and opioid requirements, safety must also be examined. Current literature also provides 

robust support for the equivalent safety for the use of liposomal bupivacaine in the application of 

the ISB in patients undergoing shoulder/upper arm surgery (Hutchins et al., 2020; Weir et al., 

2020). Regarding comparing safety between LBC and non-liposomal bupivacaine for ISB, 

Hutchins (2020) performed a retrospective review of over 1,500 patients in which ISB were 

performed utilizing either LBC or regular bupivacaine. This review found no significant 

difference in the number of patients with surgical or anesthetic complications between the two 

cohorts. Another recent retrospective cohort study by Weir (2020) provides a chart review of 104 

patients, further confirming equivalent safety between LBC and regular LA utilized in an ISB. 

Malige et al. (2020) retrospectively examined additional 352 patients who received a 

liposomal bupivacaine within the ISB for shoulder surgery. This study noted a complication rate 

of approximately 16%, which is noted to be higher than the typical complication rate for ISB. 

The most common complication in this study was cardiopulmonary in nature, with patients 

presenting with complaints of shortness of breath and chest pain. All patients in this study 

received full workups with no permanent or serious complications noted (Malige et al., 2020). 

Complications were ultimately attributed to association with phrenic nerve paralysis and the 

prolonged duration of action of LBC comparatively (Malige et al., 2020). Overall, this study 

concluded that providers must consider the effects of an interscalene block on pulmonary 

function and place an important emphasis on multidisciplinary decision making, communication, 

patient education, as well as proper selection of candidates for ISB regardless of medication used 

for this regional technique (Malige et al., 2020). 
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Strengths of Evidence 

The literature strongly identifies the increasing prevalence of shoulder surgery, the 

significance of moderate to severe pain associated with many such surgeries, and the 

consequences of untreated and or undertreated surgical pain (Elkassabany et al., 2019; Patel et 

al., 2020a). Multimodal analgesic strategies inclusive of the interscalene peripheral nerve block 

(ISB) are prevalently utilized and supported as recommended practice in enhancing recovery 

after shoulder surgery (Iliaens et al., 2019; Wainwright et al., 2019). A variety of multimodal 

analgesia techniques are supported to synergistically enhance analgesia compared with blocking 

pain receptors at any single point or single receptor. Multimodal analgesia is recognized as an 

effective method to overall improve patient pain control, rehabilitation, and decrease the overall 

opioid burden (Moutzouros et al., 2020). 

The interscalene peripheral nerve block (ISB) is recognized as the gold standard of 

regional anesthesia within shoulder surgery and thus an essential pain management tool for the 

anesthesia provider (Elkassabany et al., 2019; Iliaens et al., 2019). Literature highlights that the 

ISB block is unparalleled in its ability to provide complete anesthesia and analgesia to the 

shoulder and upper arm appropriate for surgical anesthesia and excellent postoperative pain 

management. Current literature continues to suggest the use of the ISB as an essential part of the 

perioperative pain management technique for patients undergoing shoulder surgery (Huang et al., 

2017; Patel et al., 2020). 

Liposomal bupivacaine (LBC) is a novel local anesthetic supported by the literature to 

increase the duration of action for the ISB by up to 24-48 hours (Prabhakar et al., 2019). 

Continued focus on the study of multimodal analgesia, centering on improving pain control in 
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the postoperative period, is another evident theme within the literature today (Wainwright et al., 

2019). The literature strongly supports continued efforts to support the adoption and expansion 

of the practice of multimodal analgesia within shoulder surgery. Liposomal bupivacaine for the 

ISB is supported within the literature as a potential alternative to expand the duration of action of 

the gold standard ISB (Sabesan et al., 2017). In addition to the proposed efficacy, several robust 

studies also support LBC in equal efficacy in use for the ISB compared to the most utilized local 

anesthetics in the ISB (Hutchins et al., 2020; Malige et al., 2021). 

Gaps, Limitations, and Weaknesses of Evidence 

Liposomal bupivacaine (LBC) approved for use in 2011, while primarily supported in the 

literature for ISB in proposed efficacy and safety thus far, is also noted in prominent studies to be 

limited by the lack of existing current data (Orebaugh & Dewasurendra, 2020; Sabesan et al., 

2017). Current literature strongly encourages future studies to include us of liposomal 

bupivacaine in multimodal practices to guide future use and specific dosing practices (Patel et 

al., 2020; Prabhakar et al., 2019). Despite strong support for using a multimodal analgesic 

approach in practice, another limitation discussed within the existing literature is the lack of 

specific multimodal regimens and or algorithms for using multimodal analgesia in shoulder 

surgery and orthopedic surgery in general. Literature supports and encourages the need for a 

continued focus within the practice of adopting multimodal strategies and continued research 

regarding specific regiments and or algorithms (Wainwright et al., 2019). 

Theoretical Framework 

Adopting innovation and adaptation of provider practice is a complex process that poses 

an intricate and challenging task. In anesthesia, research is continually producing best new 
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evidence and thus continually urging provides to adapt their practice to evolving best practice 

research. Delivery of high-quality and consistent care is a significant challenge across all sectors 

of healthcare today. Current literature estimates that up to 40% of patient care delivered in the 

US fails to reflect the latest evidence-based practice (Eccles et al., 2012). The practice of 

multimodal analgesia and improving the patient care experience through utilization of regional 

anesthesia techniques such as LBC highlights just one example of the anesthesia provider’s 

critical need to update their practice continually. 

Evidence-based practice (EBP) care utilizes a problem-solving approach to patient care 

based on the best available and valid evidence (Khammarnia et al., 2015). EBP is supported to 

lead to enhanced quality of care, reduced healthcare costs, as well as individual and professional 

development for health care professionals (Khammarnia et al., 2015). The goal of the anesthesia 

provider is to provide safe, individualized, cost effective, and accessible patient care. In an 

industry that is continually changing and adapting to meet the growing needs of population 

health, safety, and patient satisfaction, innovation and adoption of current evidence are critical. 

Altering clinical practice requires a thorough, systematic, and thoughtful approach that provides 

clinical leadership with the tools necessary to strategically navigate this challenging process. 

Introducing clinical innovation into practice mandates a departure from the status quo and 

disruption of the provider’s current familiar practice.  

Rogers Diffusion of Innovation Theory of Organizational Change  

Defining the “theory” of research and understanding the intricate nature of clinical 

practice are vital aspects to promote the success of adopting innovation within clinical practice 

(Eldridge, 2013). Theoretical frameworks are intended to guide researchers on their pursuit of 
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adopting innovation and adapting clinical practice. The Diffusion of Innovation Theory (DOI) is 

a theoretical framework that Everett Rogers first proposed in 1962 (Lundblad, 2003). The DOI 

theory provides a theoretical framework that can be utilized to analyze the developments that 

occur as individuals within a system adopt a change (Dolezel & McLeod, 2019). The DOI theory 

first developed by Everett Rogers provides an ideal theoretical framework for this selected DNP 

quality improvement (QI) project. The DOI theory defines diffusion as the process by which an 

innovation is communicated through channels over time among members of a social system. 

Critical to this process of diffusion are both the attributes of the innovation and the traits of those 

who are intended adopters (Leggott et al., 2016). The DOI framework is centered around 

considering the following key elements: the innovation itself, communication, time, and social 

systems (Dearing & Cox, 2018). Ultimately, Rogers theory aids in understanding barriers to 

innovation adoption and strategies to mitigate those barriers. The following discussion will 

examine each key element also visually represented in Figure 1.  
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Figure 1 

Revised Diffusion of Innovation Theory Depiction 

Note. Adapted from Rogers, E. M. (2003). Diffusion of innovations (5th ed.). Free Press 

Intended Innovation 

To successfully implement change, Rogers theory highlights the need for a thorough 

understanding of the innovation itself before attempting implementation into a social system. 

Lundblad (2003) highlights that a successful innovation provides a relative advantage, 

simplicity, trialability, and observability. Specifically, individuals are more likely to adopt an 

innovation if they perceive it as having an advantage over the current situation, with a process 

that can be implemented simply. Additionally, there is an increased association with the success 

of implementation when an innovation can be trialed without a commitment and will 

increasingly become adopted over time by other end users through the intended innovation’s 

observable success (Leggott, 2016). Liposomal bupivacaine (LBC) provides a relative advantage 

through its proven efficacy within current research simplicity in that the change from current 

practice is solely altering which mediation is utilized within the ISB trialability in that it can be 
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easily tested without commitment to change; and observability through support within the 

current evidence-based literature (Dearing & Cox, 2018). 

Communication 

Communication is how people develop and share information to achieve a common 

understanding (Lundblad, 2003). Dearing and Cox (2018) support that diffusion is quickest when 

a change is communicated utilizing the system’s regular communication channels. Employing 

this strategy, this DNP project utilized one-on-one communication with anesthesia colleagues 

and encourage communication among anesthesia providers who perceive themselves to be 

similar in terms of beliefs, status, and education (Lundblad, 2003). 

Time 

The element of time depicts the timeframe during which innovation diffuses into a 

system and is embraced by end-users (Dearing & Cox, 2018). Through the lens of the DOI 

framework, end-users (adopters) inherently fall into one of five categories, with innovators being 

the earliest and laggards being the slowest adopters. Understanding time will allow this writer to 

identify innovators and utilize them to help promote early adoption and project sustainability. 

Within the time element, Rogers also defines five steps an individual must inherently work 

through to adopt or reject an innovation ultimately. These include knowledge, persuasion, 

decision, implementation, and confirmation. Knowledge represents initial awareness of the 

innovation, persuasion is initial acceptance of the innovation, the decision is the manifestation of 

forming an attitude or opinion to the innovation, implementation represents the actual use of the 

knowledge in practice, and conformation being the actual adoption or rejection of the intended 

education into practice (Lundblad, 2003). Understanding where end-users inherently fall within 
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the five categories of adoption and the individual diffusion process provides insight to target 

innovators and enhance the diffusion process. 

Social System 

The social system can be equated to the overarching organization and its perception or 

acceptance of the innovation. More specifically, this element highlights the importance of 

identifying “opinion-leading individuals” (Dearing & Cox, 2018). Opinion-leading individuals 

within a system represent influential individuals who can positively or negatively influence the 

adoption rate. Understanding this element will help implement strategies to identify these 

individuals and ideally gain their support for the intended integration strategy. Within the 

parameters of this DNP project opinion leading individuals will include the chief CRNA, 

orthopedic surgeons, long standing anesthesia providers, and clinical pharmacists at the intended 

implementation site.  

METHODS 

Project Design 

This DNP project was designed to provide enhanced quality improvement (QI). QI 

represents a systematic and structured approach utilized to analyze practice performance and 

focus on improvement in a specific setting (Agency for Healthcare Research and Quality 

[AHRQ], 2013). In the healthcare setting, QI projects are implemented to enrich the safety, 

quality, and efficacy of patient care delivery and the processes involved with deploying such care 

(Institute for Healthcare Improvement [IHI], 2020). A descriptive quantitative approach was 

utilized to guide the creation of this QI project. Post-pre-survey questionnaires were constructed 

and employed to gather self-reported data from project participants. This self-report data were 
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then collected, analyzed, and appraised to determine the effectiveness of the intended quality 

improvement project. 

Model for Implementation 

Healthcare delivered in any setting is undoubtedly a complex process that occurs within a 

complex adaptive system, making effective quality improvement challenging and complex. In 

healthcare, where research, best practice, and patient populations are continually evolving, 

quality improvement is an essential tool for helping to maintain excellence in the delivery of 

patient care. Quality improvement (QI) within this field investigates new emerging practices and 

their impact on patient outcomes, seeking ultimately to improve overall healthcare quality for 

individuals, patient populations, and overarching organizations (IHI, 2020). Quality 

improvement is an essential cornerstone in improving healthcare practices and the overall 

delivery of care. Various frameworks exist to help guide the implementation of quality 

improvement. 

The Model for Improvement (MFI) is one of the most commonly utilized and versatile 

frameworks created to help guide quality improvement into practice (Silver et al., 2016). The 

MFI created by the Institute for Healthcare Improvement (IHI) is specifically designed as a 

framework for research investigators and practice leaders to utilize in both creating processes 

and implementing proposed improvements successfully into healthcare (IHI, 2020). The MFI 

served as the framework in guiding the successful creation and implementation of this QI 

project. 
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The MFIs framework approaches the QI process in an algorithmic stepwise manner 

(Silver et al., 2016). The following discussion will explore the intended QI project through the 

lens of the MFI framework (Figure 2). 

Settings Aims, Outcomes, and Improvements 

The first step and most crucial step within the MFIs algorithm involves establishing clear 

project aims, establishing specific outcome measures, and selecting actual changes for 

implementation (IHI, 2020). This step requires the investigator explicitly to answer the following 

questions: What is the provider trying to accomplish? How will investigators know that the 

change is an improvement? What changes can providers make that will result in improvement 

(IHI, 2020)? This QI project aims to increase anesthesia provider knowledge and awareness of 

liposomal bupivacaine use as a multimodal agent for patients undergoing shoulder surgery. The 

degree to which these aims were met was analyzed by comparing post-pre-survey data 

completed by anesthesia providers via self-report. Finally, the change implemented was an 

educational session for anesthesia providers on the concepts of multimodal analgesia and 

liposomal bupivacaine within anesthesia management of patients undergoing shoulder surgery. 

Plan-Do-Study-Act (PDSA) Cycle 

Upon establishing aims, outcomes, and selected changes, the second step within the MFI 

framework is implementing the QI on a small scale (IHI, 2020). This step utilizes a cyclic 

implementation tool known as the plan-do-study-act (PDSA) cycle. Within this step, the intended 

QI intervention is meticulously planned, implemented, reviewed, and modified as deemed 

necessary by the investigative team on a small-scale level. Utilization of the PDSA cycle helps to 

ultimately determine the potential for QI sustainability within the intended practice by 
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demonstrating the intended change’s effectiveness, identifying barriers to implementation, and 

adjusting the interventions as issues and or barriers arise in real-time (IHI, 2020). Prompt 

evaluation of processes and outcomes as discovered through cyclic PDSA cycles allows for real-

time feedback and adjustments during each cycle to enhance the overall likelihood of success 

(IHI, 2020). 

Additionally, small-scale cycles also allow opinion leaders and early adopters to adopt 

the change and ultimately encourage/promote sustainability of the QI project. In this QI project, 

the PDSA cycle guided planning of the intended educational intervention, monitored 

implementation of education on LBC (Exparel), evaluated the effectiveness of implemented 

education, and helped to adjust the intervention to assure that project objectives were met. The 

following discussion will explore the use of the PDSA cycle within the scope of this QI project. 

Plan 

The first phase of the PDSA cycle is planning. This step is essentially creating the 

blueprint for how the project will be executed and evaluated. A successful QI project requires 

detailed planning and an allotment of the appropriate time to meticulously carry out such 

planning. This author, the principal investigator (PI) of this project, first consulted with the chief 

certified registered nurse anesthetist (CRNA) at the intended implementation site. The need for 

education on this QI topic was confirmed, and support for this project solidified through 

discussion with the chief CRNA. Based on discussion with the chief CRNA and literature 

review, educational content, the method for execution of education, and means to capture data 

were established. The previously conducted literature review and synthesis appraisal were 

captured and synthesized into a concise, informative PowerPoint presentation for anesthesia 
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providers. To best capture data necessary to evaluate the success of the intervention, post-pre-

surveys would best facilitate data collection. The specific content of the surveys was created in 

line with the aims of this QI project. Post-pre-surveys were created utilizing the online platform 

Qualtrics, which will facilitate the creation of an online link for participants to anonymously 

complete and securely submit their self-reported post-pre-survey data. Lastly, prior to actual 

implementation this investigator again collaborated with the chief CRNA to determine which 

anesthesia providers would be included within this QI project, how this educational presentation 

would be disseminated to these providers, and the length of time to allow for dissemination and 

data collection. 

Do 

The second step within the PDSA cycle is implementing the QI. Here the intervention is 

the educational PowerPoint and collecting data via a post-pre-survey (IHI, 2020). This step 

involved engaging anesthesia providers through an educational PowerPoint and collecting data to 

assess providers’ attitudes, current knowledge, and improvement of knowledge through this 

educational intervention. Selected anesthesia providers were recruited via email to participate in 

this QI project. The email (Appendix C) contained project intention, expectations of participants, 

and a disclosure statement for participants (Appendix B). To ensure delivery of email to all 

intended anesthesia providers the recruitment email was distributed by the chief CRNA. This 

ensured the email was sent from a recognizable email address to assure the email was sent 

directly to employees’ inbox. This email included the recruitment email (Appendix C) for 

participants and project disclosure form (Appendix B). The email and disclosure form informed 

participants of the project’s intentions and disclosed expectations of participants. To encourage 
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participation this intervention took place during a regularly allotted monthly staff meeting, and 

participants were provided with food and beverage for their voluntary participation. 

Study 

The third segment of the PDSA cycle is the study phase. Following the allotted period for 

the intervention and data collection, this data is gathered for analysis. Critically appraising the 

resulting data determines if the intervention is effective or not, and if regarded not, allows for 

modifications as necessary (IHI, 2020). Once the results are gathered and formatted for analysis, 

they were presented to the chief CRNA and project committee of this DNP project for evaluation 

and discussion. 

Act 

This phase consists of further implementing the improvement, modifying the intended 

improvement to enhance utility and sustainability, or discussing an alternate approach based on 

the collected data's study results (IHI, 2020). Data analysis proved that several of the intended 

outcomes were met therefore the next step included revising and planning for further 

implementation to anesthesia providers throughout the hospital system. To further help ensure 

sustainability and utility, the chief investigator-initiated discussions with the chief CRNA to 

attempt dissemination of this educational material to the clinical pharmacy staff and orthopedic 

surgery team, to increase best practice awareness and encourage sustainability of QI. Ultimate 

sustainability and utility of this project would ideally implementation of LBC (Exparel) within 

the ISB at this facility. As this practice facility does not currently utilize LBC (Exparel) for the 

ISB, use for this indication would need to be evaluated by the hospital’s pharmacy and 

therapeutics committee prior to implementation. For this reason, the PI was unable to evaluate 



 

 

38 

plans for actual LBC (Exparel) implementation within the time parameters of this DNP project. 

To enhance sustainability, the educational content inclusive of a recording of the educational 

presentation was disseminated to the chief CRNA for further dissemination to orthopedic 

surgeons and clinical pharmacists following the live presentation for anesthesia providers. 

Providing educational materials to these key opinion leaders was intended to help to gain support 

for this QI project, and ultimately enhance sustainability of the intended education.  

Figure 2 

The Model for Improvement 

 
Note. Adapted from Institute for Healthcare Improvement [IHI]. (2019). Model for Improvement. 

http://www.ihi.org/resources/Pages/HowtoImprove/default.aspx. 

Setting and Stakeholders 

Quality improvement (QI) is a practice that is designed to innovate processes and 

delivery of care in a specific setting. Therefore, successful QI involves a thorough understanding 

of the needs in a specific setting. The educational presentation on liposomal bupivacaine 

Plan

Do

Study

Act

AIM: Assess awareness of use of LBC and multimodal 

analgesic practices within anesthesia for shoulder surgery; 
and enhance knowledge. 

MEASUREMENT: Assess for increases in 

knowledge and awareness through 12 post-pre 
survey questions. 

CHANGE: Educational presentation on LBC and 

current best practices in shoulder surgery. 

Cycle for 
Improvement
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(Exparel) and current best practices within analgesia for shoulder surgery was designed for 

anesthesia providers working at a local hospital in Tempe, Arizona. This facility serves the 

greater Tempe area, with a total population of approximately 184,000 residents (DATAUSA, 

n.d.). Tempe is located within the largest populated county in Arizona and is comprised of 

primarily middle-class residents, with White, Hispanic, and Asian representing the three largest 

ethnicities in this population (DATAUSA, n.d.). 

The facility is a centrally located 74-bed facility with six operating rooms that provide 

services including orthopedics, general surgery, women’s services, pediatric care, sports 

medicine, and chronic pain management. Specializing in orthopedics, sports medicine, and 

chronic pain management, regional anesthesia, and specifically, the use of ISB for shoulder 

surgery is routine practice at this facility. A discussion with the chief CRNA confirmed the 

routine practice of utilizing ropivacaine plus or minus additives such as dexmedetomidine and 

dexamethasone (for extending duration) in the practice of ISB at this Tempe facility. Further 

discussion welcomed the idea of improving patient outcomes through the proposed QI project 

discussed above (Appendix A). 

The stakeholders for this project include staff anesthesia providers who chose to 

participate, the operating room clinical pharmacist(s), orthopedic surgeons, perioperative nurses, 

and patients undergoing shoulder surgery. The chief CRNA (a key stakeholder) benefits from 

this QI project through helping to enhance patient satisfaction and surgical outcomes. Improving 

anesthesia provider knowledge on current best practices in shoulder surgery was integral in 

achieving this goal. The proposed intervention was relatively simple and did not require 

significant practice adaptations. For the chief CRNA, the main risks included staff opposition to 
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participation. Staff anesthesia providers acted as end-users and played an integral role in 

receiving education, providing feedback, and encouraging adoption. Benefits for staff CRNAs 

were in line with the chief CRNAs. Risks for the staff included resistance to change in current 

practice and the perceived burden of time required for this educational piece (approximately 20 

minutes). Orthopedic surgeons were also vital to this QI as they are directly involved throughout 

the perioperative period. Working in conjunction with anesthesia providers surgeons must be 

well informed on liposomal bupivacaine and the benefits it can potentially provide to patients. 

Orthopedic surgeons benefit from improving overall patient outcomes through improvement in 

perioperative pain management. Risks for orthopedic surgeons like anesthesia providers included 

perceived burden of time for this educational exercise and resistance to change in current 

practice. 

Lastly, perioperative nurses work directly with patients and anesthesia providers and play 

an imperative role that directly impacted this intended project's overall success. Perioperative 

nurses were critical as they provide cornerstone education to patients before and after surgery, 

are integral within the setup and administration of peripheral nerve blocks, and directly monitor 

patients pain and comfort in the postoperative period. Perioperative nurses’ benefit from 

education on the use of LBC to better educate patients, provide safe care, and encourage this 

project's success. Involuntary stakeholders will be represented by the patients who will undergo 

shoulder / upper arm surgical procedures. Patients will presumably benefit best from anesthesia 

delivered by providers educated on the most up-to-date evidence-based practice measures as this 

will presumably help to assure improved safety and patient satisfaction. 
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Planning the Intervention 

The educational piece implemented was designed to directly focus on the current 

evidence-based standard of care and the most up-to-date research regarding anesthesia for 

shoulder surgery. The educational PowerPoint focused on educating providers on safety, 

efficacy, pharmacology, and use of LBC (Exparel) within the scope of the ISB as integral part of 

multimodal anesthesia in shoulder surgery (Appendix E). Upon completing the intended 

intervention, post-pre-surveys were disseminated to capture data suited for outcome evaluation 

(Appendix D). After completing the intended educational PowerPoint and means for data 

collection, the educational material was prepared for disbursement to intended participants- 

anesthesia providers (Appendix E). It was determined that the most frequent means of 

communication among staff occurred via email as well as verbal communication at monthly staff 

meetings. The success of any QI is enhanced when the intended intervention utilizes a familiar 

means of communication specific to the intended setting (Silver et al., 2016). First, an email was 

drafted, which served as an invitation to participate in the QI project. This email included a brief 

description of the project intention, disclaimer for participation, and instructions for the intended 

post-pre-survey collection. This was distributed via email to all anesthesia providers one month 

and again one week prior to the intended intervention date. During the prescheduled anesthesia 

staff meeting the PI presented the intended educational material to anesthesia providers. 

The project implementation period occurred over a period of one month from September 

to October 2021 (Appendix F). During the October anesthesia provider staff meeting, the PI 

presented this QI project. At the end of the educational material, an embedded hyperlink was 

included with instructions to complete the post-pre-survey. Participants were instructed to enter 
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the included hyperlink into an internet browser from any device with internet. Upon opening the 

link, the post-pre-survey created utilizing Qualtrics software opened. Before instructions for the 

post-pre-survey were provided, participants were informed that completion of the questionnaire 

provided implied consent to participate. Participants were notified that they may choose to 

withdraw from this project at any time. Submission of the post-pre-surveys confirmed 

willingness to participate, and results were submitted anonymously upon answering survey 

questions. Upon completing the survey, participation was complete and educational materials 

remained available indefinitely for use by the participating provider. In person communication 

for this QI was selected as the best means for capturing participation to allow for a more 

extensive survey size and active participation. Selecting the pre-decided monthly staff meeting 

was designed to further encourage staff to participate through minimizing time required for 

contribution. 

Participants and Recruitment 

Anesthesia providers as end-users of the intended intervention were the key participants 

for this QI project. This project was inclusive of and applicable to all 14 anesthesia providers at 

this local Tempe facility, as all providers provide anesthesia for patients undergoing shoulder 

surgery and ISBs. All anesthesia providers were invited to participate in the DNP project through 

receipt of individual emails as previously discussed (Appendix C). Early buy-in and 

encouragement from the chief CRNA was intended to help increase the recruitment of providers. 

Exclusion criteria included non-anesthesia providers, anesthesia providers not employed at the 

specific site implementation site, and of course, those providers who chose not to participate in 

this voluntary project. 
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Consent and Ethical Considerations 

Ethical principles and voluntary consent must be carefully considered and upheld in the 

process of quality improvement. Consideration is especially critical when such projects involve 

the participation of human subjects. To ensure the intent of this QI is properly in line with ethical 

guidelines, the project was submitted to the Institutional Review Board (IRB) at the University 

of Arizona prior to implementation (Appendix A). Upon IRB approval, implementation of this 

QI commenced as discussed above. 

Respect for participants was addressed by encouraging autonomy and promoting 

individual privacy throughout the planning and execution of this DNP project. Participation in 

this educational QI project was purely voluntary supporting autonomy, with those participating 

remaining intentionally anonymous to uphold privacy. Full disclosure of participant 

requirements and purposes of the project were written in explicit instruction (Appendix B) and 

sent out within the recruitment email (Appendix C). Implied consent was obtained before 

beginning the presentation and again before instructing participants to complete the post-pre-

survey. Additionally, participants were expressly informed that their survey responses were to be 

used strictly for analysis purposes only and disclosed solely to the principal investigator (PI). 

Survey data was submitted in a completely anonymous manner using randomly assigned 

identifiers and stored securely in a password-protected data storage cloud. Privacy was further be 

maintained by allowing individual participants to participate from any location via any private 

device with internet access. 

There were no risks involved to participants in this educational training. This project did 

not directly involve patients or any vulnerable populations. Any electronic data utilized for the 
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project will remain protected within the College of Nursing’s secure online cloud service for six 

years, the required minimum time. Upon reaching the required minimum period set forth by the 

institution’s data policy, this data will then be destroyed per IRB protocol (Office for Human 

Research Protections [OHRP], 2018). 

Timeline 

A timeline (Appendix F) was created to promote a timely and structured progression of 

the QI project. The timeline dates and progress were adjusted as needed based on the University 

of Arizona and IRB approvals, need for project revisions, and ideal implementation schedule to 

best suit the intended facility. 

Data Collection 

Data were collected from anesthesia providers through a post-pre-intervention survey. 

This post-pre-survey format developed by Lannie Kanevsky and The Institute for the Study of 

Teaching and Learning in the Disciplines, allowed participants to answer both pre- and post-

intervention questions following the educational seminar completion (Kanevsky, n.d.). This 

format allows participants to utilize their confidence following the educational seminar, to rate 

their true pre-training proficiency (Kanevsky, n.d.). Not only did this allow for ease in 

maintaining anonymous results through a single submission, but this also enhanced confidence in 

results and compliance through simplifying the participation requirements. 

The secure network of Qualtrics provided by the University of Arizona was utilized to 

construct project surveys and serve as the platform for participants to complete the surveys 

securely and anonymously. The PI was solely responsible for survey results and the only 

individual with access to collected data. As previously discussed, after project completion, the 
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results were filed within the College of Nursing’s secure cloud service where they will remain 

for the minimum required period set forth by the institution’s data policy (OHRP, 2018). 

The DNP project committee members and an additional doctoral prepared CRNA 

reviewed the post-pre-survey to ensure accuracy and ease of understanding before 

implementation. In line with creating necessary and accurate data to assess outcome measures, 

participants were surveyed on current practice habits, the perceived incidence of 

severe/uncontrolled postoperative pain post shoulder surgery, provider knowledge on current 

best practices in shoulder surgery, and knowledge of liposomal bupivacaine basic pharmacology 

and use in practice. This survey data was obtained using a mix of multiple-choice and Likert 

scale questions with 12 questions total. The Likert scale questions were five-point scale 

questions ranging from “strongly agree” to “strongly disagree” for the perceived incidence of 

uncontrolled postoperative pain and for the likelihood to change future practice based on the 

intervention. Data regarding the role as an anesthesia provider and years of experience was 

collected for demographic purposes. Participant self-reported data was obtained following the 

intervention. The survey remained available for two weeks following completion of the live 

presentation as discussed with the chief CRNA. 

Data Analysis 

Post-pre-survey data of participating anesthesia providers was captured utilizing 

Qualtrics online software. Stored data was exported to a Microsoft Excel document where it was 

securely stored within a password protected network provided by the University of Arizona. Data 

was further analyzed using SPSS software. The post-pre-educational survey consisted of 12 

questions in total (Appendix D). The first five questions focused on demographic data, current 



 

 

46 

provider practice setting characteristics, and current use of anesthetic techniques including the 

ISB and liposomal bupivacaine (Exparel). These questions were collected via a multiple-choice 

format. Questions six through 10 were formatted within the post-pre-style previously described. 

These questions were posed using a Likert-scale with focused language, including strongly 

disagree to strongly agree as described above. These questions aimed to assess effectiveness of 

the educational intervention. Lastly, questions 11 and 12 were follow-up questions regarding 

provider attitudes toward the presentation and intention to integrate newly presented information 

into future practice. These questions were also assessed utilizing focused language scales. 

Descriptive statistics were utilized to analyze the data obtained from all 12 questions 

within this survey. Multiple choice responses were reported as percentages, frequencies, median, 

minimum, maximum, and standard deviation. Additionally, the Wilcoxon signed rank test was 

used to compare the difference between the post-pre-education questionnaire results to determine 

change in knowledge, attitudes, and perceptions following the intervention. This test was 

selected based on the data’s unevenly distributed results. The Wilcoxon signed rank test 

compares two sets of scores, making it helpful to investigate a change in score from one point in 

time to another after implementing an intervention (Laerd Statistics, 2018). Reliability, validity, 

and generalizability was upheld throughout the formation and execution of this educational QI 

project. 

RESULTS 

Outcomes 

A total of 14 anesthesia providers worked at this facility during the implementation phase 

of the QI project. All 14 anesthesia providers were invited via email to participate in the project 
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(Appendix C). This project’s educational content and post-pre-survey were then presented during 

a regularly scheduled anesthesia staff meeting at this facility. On September 21, 2021, the 

educational presentation was provided to a total of seven anesthesia providers, inclusive of the 

chief CRNA. Seven of 14 provider attendance corresponded to a 50% initial participation rate. In 

addition to the anesthesia providers, there were three resident registered nurse anesthetists 

(RRNAs) who attended. RRNA attendance was purely for educational purposes, as they did not 

actually participate in the post-pre-survey. 

Following the educational presentation, the Qualtrics survey link was provided to 

qualifying participants. The survey link was also made available by the chief CRNA via email 

for anesthesia providers who were unable to attend the event in person. Of the seven anesthesia 

providers who participated in the educational event, six providers (n=6) participated in the post-

pre-survey via Qualtrics, which correlated to an 85% attendee response rate. The total survey 

participation was six of 14 providers corresponding to a 43% overall project participation rate. 

Demographic data was captured for the purposes of describing and understanding the 

sample, as such, no specific analysis of the demographic data was completed. Figure 3 depicts 

the percentage of the types of anesthesia providers who participated in the study. All six 

providers (100%) who participated in this survey were CRNAs. It is important to disclose that 

this facility is a CRNA only facility, thus only CRNAs were captured in this educational event. 

Participants were also surveyed on number of years in practice as anesthesia providers. Total 

years of anesthesia experience in anesthesia ranged from 0 to 20 years, distributed as four 

providers in the 0-to-5-year range (67%) one provider in the six-to-10-year range (16%) and one 

provider in the 11-to-20-year range (17%) (Figure 4).  
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Survey questions 3 through 5 were employed to further describe the sample in terms of 

familiarity with LBC, use of ISB in current practice, and frequency care for those undergoing 

shoulder surgery. Six out of six (100%) of survey participants (n=6) responded to questions 3 

through 5. Question 3 surveyed participants on the number of times they provided anesthesia for 

patients undergoing shoulder surgery in the past 90 days. It was identified that 67% of 

participants (n=4) performed anesthesia for patients undergoing shoulder surgery at least six to 

10 times, with the maximum being up 20 times reported by one provider (n=1). 

Figure 3 

Type of Anesthesia Provider 

Note. Total number of participants (n) is six.  

The remaining 33% of providers (n=2) reported providing anesthesia for patients 

undergoing shoulder surgery at least zero to five times in the previous 90 days. 

Question 4 surveyed participants on their use of an ISB technique in patients that 

underwent shoulder surgery in the previous 90 days. Identical to findings in question 3, it was 

identified that 67% of participants (n=4) utilized and ISB technique for patients undergoing 
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shoulder surgery at least 6 to 10 times, with the maximum being up 20 times reported by one 

provider (n=1). The remaining 33% of providers (n=2) reported utilizing an ISB technique for 

patients undergoing shoulder surgery at least 0 to 5 times in the previous 90 days. 

Figure 4 

Years in Practice 

 
Note. Total sample size (n) is 6.  

Question 5 surveyed participants regarding their previous experience with use of 

liposomal bupivacaine (Exparel) in anesthetic practice. Results of the survey revealed that 50% 

of providers (n=3) had either directly administered LBC previously or worked with surgeons 

who administered LBC (Exparel) during their anesthetic. The remaining 50% of providers had 

never utilized or worked with LBC (Exparel) in any capacity. Figure 5 visually depicts the 

number of times providers utilized the ISB block technique in the past 90 days with a median 

utilization rate of 6 to 10 times.  
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Figure 5 

Use of Interscalene Block (ISB) in the Past 90 Days 

 
Note. Total sample size (n) is six.  

Questions 6 through 10 were constructed within the post-pre-format previously 

described. Within the context of the post-pre-format participants were prompted to answer 

questions 6 through 10 two times. The first answer represented knowledge, attitude, or belief 

prior to the educational intervention, while the second answer represented knowledge, attitude, 

or belief following the educational seminar. For questions 6 through 10, four of the six survey 

participants provided survey answers. For this section, this equates to a 67% participation rate. 

These questions were posed using a Likert-scale with focused language options including 

“strongly disagree,” “disagree,” “neutral,” “agree,” and “strongly agree.”  

This format allowed participants to utilize their confidence following the educational 

seminar, to rate their true pre-training proficiency while enhancing compliance through use of 

only one survey (Appendix D) (Kanevsky, n.d.). For the purposes of results analysis this data 
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was evaluated utilizing descriptive statistics and a Wilcoxon signed-rank test to further assess 

statistical significance of results. To analyze such data, each focused option was assigned a 

numeric representation. “Strongly disagree” represented ‘1,’ “disagree” represented ‘2,’ 

“neutral” represented ‘3,’ “agree” represented ‘4,’ and “strongly agree” ‘5.’ Answers 1 through 3 

were assigned to the “disagree” category and answers 3 through 5 to the “agree” category. 

Table 1 depicts the frequency of reported answers for both pre- and post-sections of the 

survey. Data here also includes participants that did not respond to questions 6 through 10. 

Responses were recorded by percentage of participants who “strongly agreed,” “disagreed,” were 

“neutral,” “agreed,” or “strongly agreed.” Question 6 revealed that all participants (100%) of 

those who responded (67%), “agreed” or “strongly agreed” that they were aware of the 

significance of severe postoperative pain following shoulder surgery, prior to the educational 

survey. Similarly question 7 revealed that all participants (100%) of those who responded (67%) 

“strongly agreed” they had a clear understanding of general recommendations for multimodal 

analgesia in shoulder surgery prior to the educational intervention. Questions 6 and 7 post-survey 

found identical level of knowledge compared to pre survey responses. As previously mentioned, 

understanding here was high prior to the intervention. 

Question 8 focused on understanding of liposomal bupivacaine pharmacology before and 

after the intervention. This question found that prior to the educational intervention half of the 

participants who responded agreed to a basic understanding of LBC pharmacology while the 

other half of respondents disagreed. Following the intervention all respondents (100%) of those 

that participated (67%) “agreed” or “strongly agreed” to a basic understanding of LBC basic 

pharmacology. 
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Table 1 

Frequency Scores of Post-Pre-Survey 

Survey Question 
Number of 

Participants 

Pre-Survey 

Frequency 

Post-Survey 

Frequency 

6. My understanding of the significance in number 

of patients who experience severe postoperative 

pain after shoulder surgery was / is adequate.  
6 

SD= 0 (0%) 

D= 0 (0%) 

N= 0 (0%) 
A= 1 (17%) 

SA= 3 (50%) 

M= 2 (33%) 

SD= 0 (0%) 

D= 0 (0%) 

N= 0 (0%) 
A= 1 (17%) 

SA= 3 (50%) 

M= 2 (33%) 

7. I had / have a clear understanding of the general 

pharmacologic recommendations for multimodal 

analgesia in shoulder surgery?  
6 

SD= 0 (0%) 

D= 0 (0%) 
N= 0 (0%) 

A= 0 (0%) 

SA= 4 (67%) 

M= 2 (33%) 

SD= 0 (0%) 

D= 0 (0%) 
N= 0 (0%) 

A= 0 (0%) 

SA= 4 (67%) 

M= 2 (33%) 

8. My understanding of the basic pharmacology of 

liposomal bupivacaine was / is adequate.  
6 

SD = 0 (0%) 
D= 1 (17%) 

N= 1 (17%) 

A= 2 (33%) 

SA= 0 (0%) 

M= 2 (33%) 

SD= 0 (0%) 
D= 0 (0%) 

N= 0 (0%) 

A= 1 (17%) 

SA= 3 (50%) 

M= 2 (33%) 

9. I had / have a clear understanding of proper 

indications for liposomal bupivacaine (Exparel) in 

patients undergoing shoulder surgery.  
6 

SD= 1 (17%) 
D= 2 (33%) 

N= 1 (17%) 

A= 0 (0%) 

SA= 0 (0%) 

M= 2 (33%) 

SD= 0 (0%) 
D= 0 (0%) 

N= 0 (0%) 

A= 2 (33.3%) 

SA= 2 (33.3%) 

M= 2 (33.3%) 

10. My understanding of how to safely administer 

liposomal bupivacaine within the interscalene block 

(ISB) was / is adequate.  
6 

SD= 1 (17%) 
D= 2 (33%) 

N= 1 (17%) 

A= 0 (0%) 

SA= 0 (0%) 

M= 2 (33%) 

SD= 0 (0%) 
D= 0 (0%) 

N= 0 (0%) 

A= 2 (33.3%) 

SA= 2 (33.3%) 

M= 2 (33.3%) 

Note. SD = strongly disagree, D = disagree, N = neutral, A= agree, SA= strongly agree, M= missing 

Question 9 inquired about understanding of proper indications for use of LBC in patients 

undergoing shoulder surgery. Data here reported that all four (100%) out of the participating 

providers (67%) “disagreed” or “strongly disagreed” to having a proper understanding of 

indications for use of LBC during surgery, prior to the QI intervention. Post-survey data reported 

all participants (100%) of those who responded (67%), “agreed” or “strongly agreed” to a proper 

understanding of indications for use of LBC in patients undergoing shoulder surgery. 
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Lastly question 10 surveyed participant knowledge of how to safely administer LBC 

within the ISB block before and after the educational presentation. Similarly, as throughout 

questions 6 through 9, only four of the six participants (67%) responded here. Of those that 

responded, all the respondents (100%) “disagreed” or “strongly disagreed” to having an adequate 

understanding of how to employ LBC within an ISB prior to the educational seminar. Data 

revealed that following the intervention all participants (100%) of those who responded (67%) 

“agreed” or “strongly agreed” to having an adequate understanding for use of LBC within the 

ISB. 

To determine if the change in level of knowledge and understanding after the educational 

presentation was statistically significant a Wilcoxon signed rank test was performed. It is 

important to note here that it was risky to run this data for statistical significance as there were so 

few responses. This small sample size lead to underpowered results and thus was noted as a 

major limitation within this QI project.  

Table 2 depicts the results of the conducted data analysis. Responses here were reported 

by the median frequency and significance in change (p-value) between pre- versus post-data for 

questions 6 through 10. As previously discussed only four of six survey participants (67%) 

responded to questions 6 through 10. 

Survey questions 6 and 7 revealed that the change in level of knowledge regarding 

incidence of severe postoperative pain associated with shoulder surgery and understanding of 

basic multimodal interventions was not statistically significant (Table 2). As described 

previously, pre-survey knowledge in these areas was described by participants as being adequate 

amid all participants prior to the intervention all together. 
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Table 2 

Median Scores and Statistical Analysis of Post-Pre-Survey including Wilcoxon Signed Rank Test  

Survey Question 

Number of 

Participants 

(n=) 

Pre-Survey 

Median 

(min, max, 

SD) 

Post-Survey 

Median 

(min, max, 

SD) 

p-Value 

6. My understanding of the 

significance in number of patients who 

experience severe postoperative pain 

after shoulder surgery was / is 

adequate. 

6 (4 valid 2 

missing) 

5.0 (min 4, 

max 5, SD 

0.500) 

5.0 (min 4, max 

5, SD 0.500) 
1.00 

7. I had / have a clear understanding of 

the general pharmacologic 

recommendations for multimodal 

analgesia in shoulder surgery? 

6 (4 valid 2 

missing) 

5 (min 4, max 

5, SD 0.500) 

5.0 (min 5, max 

5, SD 0.00) 
1.00 

8. My understanding of the basic 

pharmacology of liposomal 

bupivacaine was / is adequate. 

6 (4 valid 2 

missing) 

3.5 (min 2, 

max 4, SD 

0.957) 

5.0 (min 4, max 

5, SD 0.500) 
0.157 

9. I had / have a clear understanding of 

proper indications for liposomal 

bupivacaine (Exparel) in patients 

undergoing shoulder surgery. 

6 (4 valid 2 

missing) 

2.0 (min 1, 

max 3, SD 

0.816) 

4.5 (min 4, max 

5, SD 0.577) 
0.046 

10. My understanding of how to safely 

administer liposomal bupivacaine 

within the interscalene block (ISB) was 

/ is adequate. 

6 (4 valid 2 

missing) 

2.0 (min 1, 

max 3, SD 

0.816) 

4.5 (min 4, max 

5, SD 0.577 
0.046 

Note. Min = minimum, max = maximum, SD = standard deviation, p-value  

Question 8 revealed an average increase in knowledge of the basic pharmacology of LBC 

by 30% upon completion of education. Though an increase, this change in understanding was not 

statistically significantly.  

Questions 9 and 10 both revealed a statistically significant change in understanding 

regarding understanding of indications for use of LBC in shoulder surgery as well safe 
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deployment for use within the ISB. Both question 9 and 10 respectively showed a 50% increase 

in post-data equating to a p<0.05. 

Following the post-pre-survey formatted questions there were two final survey questions. 

Participants were only asked to respond to these questions one time post the educational seminar. 

Questions 11 and 12 aimed to measure potential impact of the intervention on future practice. 

Question 11 specifically assessed whether providers would consider integrating knowledge 

acquired from this educational seminar into future practice. Of responding participants 50% 

agreed with the other 50% strongly agreeing to considering integration into future practice. 

Figure 6 depicts data responses from question 11. 

Lastly, question 12 assessed to what extent providers would say that any differences in 

the ratings they gave before and after in the survey in the items above were the result of the 

educational presentation, or to other factors. Response format here was focused language options 

listed as multiple choice. Options here included ‘mostly due to the educational presentation,’ 

‘partly due to educational presentation,’ ‘mostly due to other factors,’ or ‘uncertain.’ Of the four 

respondents, data revealed that three providers (75%) responded ‘mostly due to the educational 

presentation’ with the remaining respondent (25%) recording ‘partly due to the educational 

presentation.’  
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Figure 6 

Potential for Change to Future Practice  

 
Note. Total sample (n) equates to four respondents. 

DISCUSSION 

Summary 

This project’s overall goal was to improve provider knowledge and understanding of the 

application of LBC for the ISB through an educational seminar. A detailed literature review 

(Appendix G) and synthesis on this subject found that in addition to being the fastest-growing 

orthopedic surgery, severe postoperative pain occurs in 70% of patients, despite current 

interventions (Elkassabany et al., 2019). Current literature supports multimodal analgesia 

techniques, including the ISB, as best practices for shoulder surgery. Despite improving, 

practices and growing literature, inadequate pain control, frequent use of opioids, and lack of 

practice guidelines remains an ongoing problem in this subspecialty (Leas et al., 2019; Patel et 

al., 2020b). LBC (Exparel) is a novel formulated local anesthetic, supported to increase the 

duration of action of the standard ISB (Wainwright et al., 2019). 
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An educational workshop focused on using LBC for ISB and current multimodal 

analgesic recommendations in shoulder surgery was developed for anesthesia providers to 

improve overall care for this growing population. Data collection occurred via the creation and 

implementation of post-pre-surveys. These data were collected and analyzed, with results 

analyzed via descriptive statistics. Post-pre-survey questions were further assessed for change in 

knowledge, education, and understanding following the educational intervention. 

The overall survey data summary should first discuss the small sample size of survey 

participation. Of the 14 anesthesia providers invited, seven (50%) presented to the educational 

seminar, while four providers completed the survey in entirety, equating to approximately 29% 

of total anesthesia providers. Key data findings included that four out of six survey participants 

cared for patients undergoing shoulder surgery at least 6 to 10 times in the 90 days preceding this 

survey. In addition, participants reported using the ISB at least 6 to 10 times over the last 90 

days. Two of the five (40%) post-pre-survey questions were found to have a statistically 

significant change. Specifically, questions 9 and 10 both revealed a significant change in 

understanding regarding the understanding of indications for the use of LBC in shoulder surgery 

and understanding of safe use within the ISB. Both questions showed a 50% increase in post-

compared to the pre-intervention level of understanding on these topics. Question 11, which 

evaluated intent to change a future practice, revealed that all (100%) respondents would consider 

changing their future practice following the QI intervention. Two of the five post-pre-questions 

were noted to have no change in knowledge level between pre- and post-survey answers, with 

pre- and post-scores acknowledging an adequate pre-existing knowledge level.  
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Interpretation 

Though the implementation of LBC (Exparel) was beyond the scope of this educational 

QI project, valuable information was gleaned by evaluating the attitudes, knowledge, and 

understanding of the education provided. As previously discussed, this study obtained a 

relatively small response sample size, with 6 of 14 providers answering parts of the survey and 4 

of 14 answering all survey questions. While this low sample size impacts the generalizability of 

findings, the power was enhanced by the significance of study findings. Demographic data was 

vital in describing the sample and confirming project relevance. Survey participants revealed that 

67% of providers delivered anesthesia for patients undergoing shoulder surgery, including the 

ISB, at least 6 to 10 times in the previous 90 days. The frequency of shoulder surgery and use of 

ISB at this facility provided increased relevance for this QI project’s impact and potential 

sustainability. 

Questions 6 and 7 showed that participants reported their baseline knowledge as adequate 

prior to the educational intervention. Therefore, post-survey results were unchanged regarding 

the significant incidence of severe postoperative pain and awareness of current best practices in 

multimodal analgesia for shoulder surgery. Lack of change in the level of knowledge informs 

investigators that this information was already well understood and thus can be minimized in 

future presentations. In addition, though participants appeared to have a strong baseline 

knowledge regarding multimodal analgesia for shoulder surgery, 50% of survey respondents 

reported never working with LBC in any capacity, thus, increasing the potential need for this QI 

intervention. 
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Questions 9 and 10 alike revealed a statistically significant change in understanding of 

indications for the use of LBC in shoulder surgery and understanding of safe practices for use 

within the ISB. Both questions showed a 50% increase in post-compared to the pre-intervention 

level of understanding on these topics. These statistically significant changes show that the 

educational presentation effectively portrayed indications for the use and safe practice of LBC. 

In addition, question 11, which evaluated intent to change a future practice, revealed that all 

(100%) respondents would consider changing their future practice following the QI educational 

seminar.  

The survey results also provided clear areas for future improvement within the 

presentation and the need for larger sample sizes in the future. Nevertheless, a high baseline 

understanding of multimodal practices for shoulder surgery, frequency of use of the ISB, and 

willingness to change future practices endorse potential project sustainability.  

Implications 

Practice 

Overall, data interpretation revealed that shoulder surgery and the use of the ISB are 

pertinent to this group of anesthesia providers. Providers participating in this survey endorsed 

willingness to consider a change to future practice and enhanced knowledge regarding 

indications for and safe use of LBC following completion of the educational seminar. While this 

project proved clinically relevant and statistically significant, any QI project is only as successful 

as its plan for sustainability. To promote the positive changes noted of this QI project, 

dissemination and reinforcement of education are integral. Furthermore, dissemination and 

expansion of this QI to ancillary specialties, including orthopedic surgeons, is critical for future 
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growth and project success. The chief CRNA was an integral part of the planning, recruiting, and 

implementation of this QI. Leadership support in any QI is vital for gaining early support and 

enhanced potential for project success. Having leadership support enhanced the project’s initial 

success and will be essential for future communication with ancillary specialties, dissemination 

of educational materials, and overall sustainability of this QI project. 

Education 

The anesthesia providers within this targeted QI project serve a large orthopedic 

population, making this project especially important. Providers surveyed at this location 

portrayed a solid knowledge base regarding the severity of pain after shoulder surgery and 

current multimodal analgesia recommendations, while only half of providers endorsed 

familiarity with LBC (Exparel). Therefore, future education should focus on areas of knowledge 

lacking and minimize areas where providers already endorse proficient knowledge to enhance 

applicability. 

Research 

Severe pain after shoulder surgery and the need for improved pain management within 

this vastly growing population remains an ongoing issue, as supported by an extensive literature 

review. Despite improving practices, this orthopedic subspecialty demands further improvements 

for patients experiencing uncontrolled postoperative pain. This QI project aimed to enhance 

anesthesia provider education within this subspeciality. While several findings of this study were 

significant, future interventions should focus on recruiting larger sample sizes, including 

orthopedic surgeons, on making future results more robust and generalizable.  
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Policy 

Though the implementation of LBC (Exparel) for use in practice was beyond the scope of 

this educational QI project, the ultimate sustainability of this QI project would be a consideration 

for the use of LBC within the ISB at this facility. This practice facility does not currently utilize 

LBC (Exparel) for the ISB. Use for this indication would need to be evaluated by the hospital's 

pharmacy and therapeutics committee prior to application for use. 

Limitations 

Significant limitations within the confines of this QI project included small sample size, 

low response rate, and overall low generalizability of results as this project was implemented at 

only one local facility. The smaller the sample size is, the lower the power associated with the 

study. Small sample sizes also increase the risk of producing false-positive results, further 

limiting the validity of these study results (Laerd Statistics, 2018). Implementation at only one 

local facility also increased potential bias in results by achieving a sample comparable to the 

greater anesthesia provider population. Another limitation that must also be considered when 

conducting data collection via self-report is the inherent risk that the results may not accurately 

reflect the participants’ actual attitudes, knowledge level, or proper understanding of the subject 

matter. Exaggerated or skewed results could result from overestimating one’s knowledge and 

skill level. 

As previously discussed, multiple communication attempts were utilized to enhance QI 

participation and survey response to overcome limitations. First, utilizing the chief CRNA 

promoted recruitment via email, ensuring recruitment emails were sent from a familiar email 

address via an internal network server. Second, an email reminder of the upcoming event was 
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sent to all potential participants to engage potential participants further. Third, the QI education 

was conducted during a regularly scheduled staff meeting and was limited to less than 10 

minutes to enhance engagement. Lastly, a post-pre-survey was conducted to enhance 

engagement, allow participants to self-gauge their change in the level of understanding through 

just one survey, and attempt to overcome bias in self-reported surveys. 

DNP Essentials Addressed 

The DNP Essentials are competencies created and set forth by the American Association 

of Colleges of Nursing (American Association of Nursing [AACN], 2006). Expressly, the DNP 

essentials represent eight competencies developed by the AACN, intended to help guide the 

doctoral student through their educational journey (AACN, 2006). Today, DNP essentials as set 

forth by the AACN are largely considered the foundation of the DNP curriculum and represent 

the competencies that every graduate, irrespective of specialty, must possess upon completion of 

their doctorate studies (AACN, 2006). To meet the standards as set forth by the AACN, the 

research, development, implementation, evaluation, and documentation of this DNP project 

specifically addressed four of the eight DNP essentials. The following discussion will detail DNP 

essentials fulfilled through this QI project’s creation, implementation, and analysis. 

DNP Essential I: Scientific Underpinnings for Practice 

DNP Essential I pertains to understanding the composition, which comprises the 

scientific underpinnings of nursing practice. Nursing is often described as both art and science or 

‘the art of nursing.’ This essential supports that a solid scientific foundation is required to 

address current and future practice issues adequately. This scientific foundation must focus on 

both the natural and social sciences (AACN, 2006). Theoretical frameworks are intended to 
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guide researchers on their pursuit of adopting innovation and adapting clinical practice 

(Lundblad, 2003). In addition to the extensive literature support guiding this project, the 

diffusion of innovation (DOI) theory provided a theoretical framework that guided this DNP 

project. The DOI theory provides a framework that can be utilized to analyze the developments 

that occur as individuals within a system adopt a change (Dolezel & McLeod, 2019). This theory 

was utilized within the creation and implementation phases of this project to better understand 

the adoption of the intended educational intervention (Lundblad, 2003). 

DNP Essential II: Organizational and Systems Leadership for Quality Improvement and 

Systems Thinking 

DNP Essential II requires the DNP graduate to be skilled in delivering care at the 

organizational and policy level, in addition to the delivery of individualized patient care (AACN, 

2006). This essential is achieved by creating, promoting, and facilitating new organizational 

practice changes such as quality improvement (QI) initiatives (AACN, 2006). QI represents an 

organized and structured approach utilized to analyze practice performance and focus on 

improvements in a specific setting (AHRQ, 2013). This DNP project was designed to create a 

quality improvement project focused on enhancing education for anesthesia providers. The 

Model for Improvement (MFI) is a framework research investigator and practice leaders can 

utilize to implement proposed healthcare improvements (IHI, 2020). The MFI served as the 

framework which guided the successful creation and implementation of this QI project in line 

with the competencies of DNP Essential II. 
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DNP Essential III: Clinical Scholarship and Analytical Methods for Evidence-Based 

Practice 

DNP Essential III comprises the skillset necessary to appraise existing literature, 

determine appropriate levels of evidence, and disseminate worthy findings into practice to 

improve healthcare outcomes (AACN, 2006). An extensive literature review and synthesis of 

findings were conducted to highlight the problem background, significance, and recommended 

measures for practice improvement. Specifically, the literature review for this project produced 

311 articles. Through delineation of these articles, a total of 17 articles met the criteria for 

inclusion for literature synthesis and appraisal. This appraisal formed the foundation for the 

educational intervention within this QI project. 

DNP Essential VII: Clinical Prevention and Population Health for Improving the Nation's 

Health 

The goal of DNP Essential VII is to implement care that promotes improvements in 

population health via clinical prevention and health promotion (AACN, 2006). DNP Essential 

VII revolves around the DNP graduate’s ability to analyze scientific data related to individual, 

aggregates, and population health (AACN, 2006). A central focal point of this QI project was the 

education on the importance of opioid-sparing practices amid anesthesia providers. It is common 

healthcare knowledge that the US faces a major opioid epidemic. To help to overcome this 

epidemic and improve population health, opioid-sparing techniques such as multimodal practices 

discussed within this QI project are widely supported in current literature (Beverly et al., 2017; 

Wainwright et al., 2019). 
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Conclusions 

Overall, the goal of this QI project was to improve provider knowledge and 

understanding of the application of LBC and current multimodal analgesia practices for patients 

undergoing shoulder surgery. An extensive literature review and synthesis were performed to 

determine the significance of the problem and the need for practice improvement. A detailed 

literature review and synthesis on this subject found that in addition to being the fastest-growing 

orthopedic surgery, severe postoperative pain continues to occur in greater than 70% of these 

patients postoperatively (Elkassabany et al., 2019). Current literature supports multimodal 

analgesia techniques, including the ISB, as best practices for shoulder surgery. LBC (Exparel) is 

a novel formulated local anesthetic supported within the literature to increase the duration of 

action of the standard ISB with efficacy comparable to a CISB technique (Wainwright et al., 

2019). 

Following a local and community needs assessment, an educational QI project was 

developed for anesthesia providers at a local Tempe facility, aimed at helping to improve overall 

care for this growing surgical population. Data collection occurred via the creation and 

implementation of post-pre-surveys. Post-pre-survey questions were assessed for change in 

knowledge, education, and understanding following the educational intervention. This level of 

change was utilized to determine intervention effectiveness. 

Overall, data interpretation revealed that shoulder surgery and the use of the ISB are 

pertinent to this group of anesthesia providers who frequently care for patients undergoing 

shoulder surgery. Two of the five (40%) post-pre-survey questions were found to have a 

statistically significant change indicating a significant change in understanding regarding 
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indications for the use of LBC in shoulder surgery and safety of use within the ISB. Furthermore, 

providers participating in this survey endorsed willingness to consider a change in future practice 

following this educational QI. The survey results also provided clear areas for improvement 

within the presentation and the apparent need for a larger sample size in future studies to enhance 

power and generalizability. Overall, results gathered from the survey showed a positive interest 

in the potential utility for further implementation, dissemination, and sustainability of this QI 

project. 

Plan for Sustainability 

The success of any QI project ultimately depends on the project’s ability to be sustained 

following implementation. Sustainability of anything new is enhanced by demonstrating the 

intended change's effectiveness, identifying barriers to implementation early, and adjusting the 

interventions as issues and or barriers arise in real-time (IHI, 2020). It was identified that 

questions 6 and 7 were unchanged pre- and post-survey, indicating no change in knowledge 

level. Future presentations should consider eliminating information about questions 6 and 7 to 

enhance sustainability and educational effectiveness. The likelihood of sustainability was 

assessed in part by the eleventh survey question. This question examined whether anesthesia 

providers would consider changing their current practice. All providers “agreed” or “strongly 

agreed” to this question, supporting the potential for enhanced QI sustainability through early 

adoption. Further plans for sustainability rely directly on the support of orthopedic surgeons and 

pharmacy staff. The sustainability of this project will also depend on the successful 

dissemination of educational intervention materials. The chief CRNA will play a key role here in 
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acting as the facilitator in dissemination of information and materials to these ancillary staff 

specialties.  

Plan for Dissemination 

Following the data analysis and final defense presentation, an executive summary of 

findings was drafted and sent to the chief CRNA via email correspondence. This summary 

enclosed results of current study findings, interpretation of results, and discussion for 

dissemination to pharmacy department staff and members of the orthopedic surgical team. The 

educational seminar video and associated PowerPoint presentation were created and duplicated 

before the educational seminar to allow the chief CRNA access for further distribution and 

dissemination. Results from this project were additionally presented at the 2022 Arizona 

Association of Nurse Anesthetists (AZANA) ‘Sun and Fun’ conference via a poster presentation 

to disseminate study findings within the local anesthesia community. 
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1618 E. Helen St.

P.O.Box 245137

Tucson, AZ 85724-5137

Tel: (520) 626-6721

http://rgw.arizona.edu/compliance/home

Human Subjects

Protection Program

 

Date: July 13, 2021

Principal Investigator:  Marisa Riddle

Protocol Number: 2107994710

Protocol Title: Improving Knowledge on Liposomal Bupivacaine and Multimodal

Analgesia in Shoulder Surgery

Determination: Human Subjects Review not Required

Documents Reviewed Concurrently:

     Data Collection Tools:  Appendix D Data Collection Tool.docx

     HSPP Forms/Correspondence:  Advisor Confirmation Email.pdf

     HSPP Forms/Correspondence:  Updated determination form IRB 6.28.pdf

     Informed Consent/PHI Forms:  Appendix B Disclosure .doc

     Other Approvals and Authorizations:  Site Authorization for IRB .pdf

     Participant Material:  Best practice -LBC & Multimodal Analgesia in Shoulder Surgery 6.28.21.pptx

     Recruitment Material:  Appendix C Recruitment Email.docx

Regulatory Determinations/Comments:  

• Not Human Subjects Research as defined by 45 CFR 46.102(e): as presented, the activities

described above do not meet the definition of research involving human subjects as cited

in the regulations issued by the U.S. Department of Health and Human Services which

state that "Human subject means a living individual about whom an investigator (whether

professional or student)conducting research: (i) Obtains information or biospecimens

through intervention or interaction with the individual, and uses, studies, or analyzes

the information or biospecimens; or (ii) Obtains, uses, studies, analyzes, or generates

identifiable private information or identifiable biospecimens. "

The project listed above does not require oversight by the University of Arizona.

If the nature of the project changes, submit a new determination form to the Human Subjects

Protection Program (HSPP) for reassessment. Changes include addition of research with children,

specimen collection, participant observation, prospective collection of data when the study was

previously retrospective in nature, and broadening the scope or nature of the study activity.  Please

contact the HSPP to consult on whether the proposed changes need further review.

The University of Arizona maintains a Federalwide Assurance with the Office for Human

Research Protections (FWA #00004218) .
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CONSENT DOCUMENT (DISCLOSURE AND CONSENT FORM) 
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Improving Knowledge on Liposomal 

Bupivacaine and Multimodal Analgesia in Shoulder Surgery 

 

Principal Investigator: Marisa Riddle 

 

The purpose of this project is to increase anesthesia provider knowledge and awareness of 

liposomal bupivacaine use as a multimodal agent for patients undergoing shoulder surgery. 

 

If you choose to take part in this project, you will be asked to complete an education PowerPoint 

followed by completion of a post-pre-survey . It will take approximately 20 minutes to complete 

this educational PowerPoint and survey responses. There are no foreseeable risks associated with 

participating in this project. You will receive no immediate benefit from your participation other 

than educational value. Your responses are anonymous. Your name will not be collected or 

linked to your answers. 

 

If you choose to participate in the project, participation is voluntary, refusal to participate will 

involve no penalty or loss of benefits to which you are otherwise entitled. You may withdraw at 

any time from the project. In addition, you may skip any question that you choose not to answer. 

By participating, you do not give up any personal legal rights you may have as a participant in 

this project.  

 

For questions, concerns, or complaints about the project, you may call Principal Investigator 

Marisa Riddle, RN, BSN, CCRN, SRNA at (480) 209-3175 or Marisap1@email.arizona.edu.  

 

You agree to have your responses used for this project.  
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RECRUITMENT MATERIAL (RECRUITMENT EMAIL) 
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Hello anesthesia team, 

 

My name is Marisa Riddle, and I am a DNP-3 SRNA student. I recently completed a clinical 

rotation with your anesthesia group at a west valley location in December-May of 2020, and I 

greatly appreciate this outstanding learning opportunity. I am currently completing my DNP 

project on the use of liposomal bupivacaine (Exparel) for interscalene blocks (ISB) within 

shoulder surgery. After discussions with your chief CRNA, I think my project will benefit 

anesthesia providers at your facility through helping to improve provider knowledge and 

ultimately the patient experience. 

 

This project will take place during your monthly staff meeting in September. It will consist of an 

educational seminar on the use of liposomal bupivacaine (Exparel), use within the interscalene 

block (ISB), and current best practices in anesthesia for shoulder surgery. Following the 

educational seminar, there will be a survey to help me collect data regarding your experience 

during the session. Your participation is entirely voluntary, and all participants and data collected 

will be maintained confidential. To show my appreciation, I will provide breakfast and coffee 

during the educational session. 

 

 

Thank you for your time, and I look forward to seeing you in September, 

 

 

Marisa Riddle, RN, BSN, CCRN, SRN 
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EVALUATION INSTRUMENTS (DATA COLLECTION TOOL) 
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Data Collection Tool 

 

Thank you for participating in the educational presentation. The following is an anonymous 

survey that should take approximately 5 minutes of your time. The data collected here is solely 

intended for use with Marisa Riddle’s doctoral of nursing practice project and will be 

confidential. Please answer each question as honestly as possible. Your participation here is 

completely voluntary, and submission of this survey provides your expressed consent.  

 

1. What is your role as an anesthesia provider? 

 

Certified Registered Nurse Anesthetist 

Physician Anesthesiologist 

Other: ____________ 

 

2. How many years have you practiced anesthesia? 

 

0-5 

6-10 

11-20 

>20 

 

3. In the last 90 days how many times have you provided anesthesia for patients 

undergoing shoulder surgery? 

 

0-5 

6-10 

11-20 

>20 

 

4. How often did you utilize an ISB for patients undergoing shoulder surgery, within the 

last 90 days of practice? 

 

0-5 

6-10 

11-20 

>20 

 

5. What is your previous experience with Liposomal bupivacaine (Exparel) for use in 

shoulder surgery? 

 

Personally, have administered Exparel for use in ISB for shoulder surgery 

Worked with surgeons who utilize Exparel, no personal use 

Used within other regional anesthesia techniques 

No experience 



 

 

77 

The following questions are devised in a post-pre-survey format. Please indicate changes in 

understanding, attitudes, and beliefs by indicating the extent to which you agree that each 

statement below reflects you both before and after participating in the educational presentation 

on liposomal bupivacaine (Exparel) and multimodal practices in shoulder surgery. You must 

provide a response in both column one and column two.  

 

In column 1, indicate what you think your understanding, attitudes, and beliefs were like 

BEFORE participating in this educational presentation. 

 

In column 2, indicate understanding, attitudes, and beliefs are like now, AFTER participating in 

this education presentation.  

 
 

 

Responses are: 

SD = Strongly Disagree 

D = Disagree 

N = Neutral or neither agree nor disagree 

A = Agree 

SA = Strongly Agree 

 

Column 1: BEFORE 

participating in the 

educational seminar 

 Column 2:  

AFTER participating in 

the educational seminar  

SD D N A SA 

 

SD D N A SA 

6. My understanding of the significance in 

number of patients who experience severe 

postoperative pain after shoulder surgery was 

/ is adequate. 

     

 

     

7. I had / have a clear understanding of the 

general pharmacologic recommendations for 

multimodal analgesia in shoulder surgery? 
     

 

     

8. My understanding of the basic 

pharmacology of liposomal bupivacaine was 

/ is adequate. 
     

 

     

9. I had / have a clear understanding of 

proper indications for liposomal bupivacaine 

(Exparel) in patients undergoing shoulder 

surgery. 

     

 

     

10. My understanding of how to safely 

administer liposomal bupivacaine within the 

interscalene block (ISB) was / is adequate.  
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11. I will consider integrating what I have learned here into my future anesthesia practice. 

 

Strongly Disagree 

Disagree 

Neutral 

Agree 

Strongly Agree 

*To what do you attribute the changes in your responses above? Please check one response to the 

following question. 

 

12. To what extent would you say that any differences in the ratings you gave for 

'BEFORE' and 'AFTER' in the items above were the result of the educational presentation, 

or to other factors? 

 

Mostly due to the educational presentation  

Partly due to the educational presentation and partly due to other factors 

Mostly due to other factors  

Uncertain 

 



 

 

79 

APPENDIX E: 

PARTICIPANT MATERIAL (POWERPOINT PRESENTATION) 
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APPENDIX F: 

PROJECT TIMELINE 
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Completion 

Date 
Planning Pre-Implementation Implementation Evaluation 

04/19/2021 

Reach out to 

implementation site 

and confirm QI 

project. 

   

05/02/2021 

Submit DNP 

proposal to 

committee chair & 

chief CRNA at 

implementation site. 

   

05/12/2021  

Make necessary 

revisions and submit 

IRB application. 

  

06/01/2021  

Send revisions to DNP 

chair and chief CRNA 

and confirm dates for 

fall implementation. 

  

09/6/2021   

Recruit providers via 

email sent 1 week 

prior to event. 

 

09/14/2021-

09/21/2021 
  

08/23/21 hold 

educational seminar 

and allow participants 

to perform surveys. 

 

09/22/2021-

10/22/2021 
   

Collect pre & post 

survey data from 

Qualtrics and 

analyze data. 

10/23/2021 – 

01/31/2022 
   

Finalize Project, 

create final defense 

presentation of 

project results. 

02/01/2022-

03/02/2022 
   

Complete Defense 

Presentation and 

present executive 

summary to chief 

CRNA / hospital 

facility. 



91  

 

APPENDIX G: 

LITERATURE REVIEW GRID 

 



92  

 

Project Question: Among anesthesia providers how does implementing educational training on the use of liposomal bupivacaine 

(Exparel) affect knowledge and attitudes on the use of liposomal bupivacaine within multimodal analgesia in patients 18 and older 

undergoing shoulder surgery? 

Pub. Year; Author’s 

Last Name 

Title of 

Publication 
Type of Study Main Outcomes or Findings 

Support for and or Link to 

Project 
Elkassabany, N. M. 

(2019) 
Improved quality 

of recovery from 

ambulatory 

shoulder surgery 

after 

implementation 

of a multimodal 

perioperative 

pain 

management 

protocol. 

Prospective 

cohort study 
- The study aims to measure the quality 

of recovery before and after 

implementation of a “multimodal 

perioperative pain protocol “in patients 

undergoing ambulatory shoulder 

arthroscopy. 

-Patients reported better quality of pain 

management after implementation of the 

multimodal pain management protocol in 

the domains of pain intensity, pain 

interference with activity, and sleep, and 

they reported the presence of negative 

emotions. In addition, this protocol 

significantly reduced opioid consumption 

up to three days after surgery. 

 

 -Authors highlight significant pain 

associated with shoulder surgery and 

importance of multimodal strategies. Cite 

occurrence of over 500,000 shoulder 

surgeries per year. This information will 

help support my background and 

significance of the problem.  

-This multimodal strategy specifically 

includes use of the ISB  

 

Huang, Y. (2017) Review of the 

evidence: Best 

analgesic 

regimen for 

shoulder surgery. 

Expert review - Multimodal pain management has been 

advocated in patients experiencing acute 

pain after surgical procedures due to 

tissue damage and subsequent 

inflammatory response. 

- Regional techniques combined with a 

multimodal oral analgesic regimen of 

opioids, nonsteroidal anti-inflammatory 

drugs and gabapentinoids in patients 

undergoing shoulder surgeries is 

associated with improved pain scores, 

lower opioid requirements and fewer 

complications from opioid side effects. 

-Specific support for ISB: Regional 

technique combined with a multimodal oral 

analgesic regimen of opioids, nonsteroidal 

anti-inflammatory drugs and 

gabapentinoids in patients undergoing 

shoulder surgeries is associated with 

improved pain scores, lower opioid 

requirements, and fewer complications 

from opioid side effects. 

-Highlight’s duration of action of ISB only 

24 hours maximum: single-injection ISBs 

(SIISBs) fall short in providing effective 

analgesia beyond 24 h after shoulder 

surgery despite their benefit in the 

immediate postoperative period of reducing 

pain and faster discharge from the Post 
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Pub. Year; Author’s 

Last Name 

Title of 

Publication 
Type of Study Main Outcomes or Findings 

Support for and or Link to 

Project 
anesthesia care unit. Studies demonstrate 

that patients with continuous ISBs have a 

lower pain score beyond 24 h that can 

continue to 7 days after the surgery when 

compared with those with SIISB or general 

anesthesia. 

 
Hutchins (2020)  Patient 

complications 

after interscalene 

block: A 

retrospective 

comparison of 

liposomal 

bupivacaine to 

non-liposomal 

bupivacaine. 

Retrospective 

chart review  
-Patients are becoming increasingly 

concerned about their postoperative pain 

management and the use of opioids. As a 

result, the use of regional anesthesia 

techniques such as interscalene blocks 

(ISBs) is increasing. 

-The purpose of this study was to 

investigate if the addition of liposome 

bupivacaine (LB) to an interscalene block 

(ISB) had an effect on the number of 

patients with surgical- or block-related 

complications. 

-Data from a four-year period was 

reviewed from a single center. In this 

study a total of 1,518 patients were 

included for review.  

-Through retrospective found there was 

no significant difference in the number of 

patients with surgical or anesthetic 

(block) complications. 

 

-This study is unique as it directly relates to 

the safety of LB vs standard ISNB.  

-This article is beneficial to substantiating 

the safety of Exparel.  

-Safety will be a very important factor for 

implementation as LB is a relatively new 

drug. 

- It is important to note that J. Hutchins is a 

speaker, consultant, and has received 

research funds from Pacira 

Pharmaceuticals.  

 

Iliaens, J. (2019) Regional 

anesthesia for 

surgical repair of 

proximal 

humerus 

fractures: A 

systematic 

Systematic 

review and 

critical appraisal  

-This study is interesting as it specifically 

looks at humeral fractures and use of 

regional anesthesia (an applicable 

application).  

-The analgesic effect of RA was 

investigated in eight studies that 

confirmed its pain-relieving ability. Two 

- Endorses general use and support for 

regional anesthesia in patients undergoing 

surgery for humeral fracture repairs. 

-This article supports use of regional 

anesthesia and supports the diverse patient 

populations that can benefit from 

knowledge and practice of regional 
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Pub. Year; Author’s 

Last Name 

Title of 

Publication 
Type of Study Main Outcomes or Findings 

Support for and or Link to 

Project 
review and 

critical appraisal. 
studies measured functionality and length 

of hospitalization and suggested that RA 

improved function and shortened the stay 

in hospital. Nine papers mentioned side 

effects associated with RA while three 

articles claim that RA decreases the 

incidence of adverse events associated 

with general anesthesia. 

Overall, this SR suggests that RA is a 

good option for postoperative analgesia 

in patients undergoing surgical repair of a 

proximal humerus fracture and is 

associated with fewer adverse events, a 

shorter recovery time, and a better 

functional outcome than those achieved 

by general anesthesia alone. 

 

anesthesia. In this SR the most employed 

and discussed regional technique is use of 

ISB.  

-Discusses need for future research on this 

specific use and indication for regional 

anesthesia.  

Kim, D.H. (2022) Interscalene 

brachial plexus 

block with 

liposomal 

bupivacaine 

versus standard 

bupivacaine with 

perineural 

dexamethasone: 

A noninferiority 

trial 

A randomized 

double-blinded 

noninferiority 

Trial 

-This study hypothesized that perineural 

liposomal bupivacaine is noninferior to 

standard bupivacaine with perineural 

dexamethasone in respect to average pain 

scores in the first 72 h after surgery. 

- A total of 112 patients undergoing 

ambulatory shoulder surgery were 

randomized into two groups. The 

liposomal bupivacaine group received a 

15-ml premixed admixture of 10 ml of 

133 mg liposomal bupivacaine and 5 ml 

of 0.5% bupivacaine (n = 55), while the 

bupivacaine with dexamethasone group 

received an admixture of 15 ml of 0.5% 

standard bupivacaine with 4 mg 

dexamethasone (n = 56), respectively. 

-The primary outcome was the average 

numerical rating scale pain scores at rest 

over 72 h.  

-Supports effectiveness of both LBC and 

dexamethasone + bupivacaine.  

-This study directly studies effectiveness of 

adjuncts / alternatives to the current “gold 

standard” in shoulder surgery including 

LBC.  

-This article directly supports effectiveness, 

safety, and implications for use of LBC.  

-It would be nice if this article discussed / 

included a cost comparison of LBC versus 

bupivacaine + dexamethasone.  

-Article also fails to mention / discuss 

safety considerations / patient population 

who have contraindications to 

dexamethasone.  

-Article takes place in the setting of 

ambulatory shoulder surgery YET fails to 

discuss reimbursement for Exparel from 

CMS specific to ambulatory care centers.  
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Pub. Year; Author’s 
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Title of 

Publication 
Type of Study Main Outcomes or Findings 

Support for and or Link to 

Project 
-Secondary outcomes were analgesic 

block duration, motor and sensory 

resolution, opioid consumption, 

numerical rating scale pain scores at rest 

and movement on postoperative days 1 to 

4 and again on postoperative day 7, 

patient satisfaction, readiness for post 

anesthesia care unit discharge, and 

adverse events. 

-- Interscalene nerve blocks (ISBs) with 

perineural liposomal bupivacaine 

provided effective analgesia similar to the 

perineural standard bupivacaine with 

dexamethasone. The results show that 

bupivacaine with dexamethasone can be 

used interchangeably with liposomal 

bupivacaine for analgesia after shoulder 

surgery. 

 

Leas, D. P. (2019) Opioid-free 

shoulder 

arthroplasty: A 

prospective 

study of a novel 

clinical care 

pathway. 

Prospective case 

series 
-This study aims to. explore the safety, 

efficacy, and feasibility of an entirely 

opioid-free perioperative pathway in 

patients undergoing elective shoulder 

arthroplasty. 

-Pain level at the primary outcome point 

of 24 hours or discharge was rated at 2.5 

on the numeric rating scale. Stable, low 

pain scores were demonstrated at all time 

points postoperatively. Low rates of 

nausea, falls, and constipation were 

reported. Only 1 patient required rescue 

opioid medication during the in-patient 

period, and one patient received a “low-

dose” opioid prescription at the 2-week 

postoperative appointment. 

 

-This study discusses the extreme of 

multimodal analgesia which is opioid free 

anesthesia all together. It is the first of this 

kind to study complete opioid free 

anesthesia in shoulder surgery.  

-This study provides background support of 

the morbidity and mortality associated with 

overuse and abuse of opioids in practice. 

-This study promotes support for 

multimodal pain management as a safe and 

effective option in properly selected 

patients undergoing shoulder arthroplasty.  
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Pub. Year; Author’s 

Last Name 

Title of 

Publication 
Type of Study Main Outcomes or Findings 

Support for and or Link to 

Project 
Malige, A. (2020) Risk factors for 

complications 

and return to the 

emergency 

department after 

interscalene 

block using 

liposomal 

bupivacaine for 

shoulder surgery. 

Case series: 

Treatment study 
-Overall, 352 patients treated by five 

surgeons and 26 anesthesiologists were 

included in this study.  

-Arthroscopic shoulder surgery was 

performed in 269 patients (76.4%), 

whereas open surgical procedures were 

performed in 83 (23.6%). 

-Of the surgical procedures, 281 (79.8%) 

were outpatient procedures, mostly 

arthroscopic operations, whereas 71 

(20.2%) were inpatient procedures, 

mostly shoulder arthroplasties.  

- Postoperative complications occurred 

after the Exparel interscalene block in 58 

patients (16.5%).  

-These patients most complained of 

dyspnea and chest pain (n = 44, 12.5%), 

with 41 patients complaining of dyspnea 

and 3 complaining of chest pain. In 

addition, six patients (1.7%) reported 

superficial reactions such as swelling, 

dermatitis, and superficial hematoma. -

Minor complications were noted in 37 

patients (10.5%), whereas 21 patients 

(6.0%) had major complications and 

returned to the ED for further workup of 

their complications at an average of 4.5 

days after surgery.  

-Within the latter group, 12 patients 

(3.4%) were subsequently readmitted. 

These patients were all provided 

supportive care and observed until being 

deemed medically safe for discharge 

within the first week. 

 

-Our overall complication rate of 16.5% is 

much higher than the complication rates 

documented in the literature after 

interscalene block, but like rates 

documented after use of Exparel. 

-These higher rates are most likely related 

to the extended-release and longer-lasting 

properties of this medication, continuing to 

provide pain relief but also yielding the 

opportunity for unintended side effects. 

However, it should be noted that most of 

these complications were not significant, as 

only 6% of patients felt the need to present 

to the ED for evaluation of major 

complications. 

-This study also looks directly at safety of 

Exparel. 

- This case series notes aa higher rate of 

complication with Exparel for ISB over 

standard bupivacaine, however, attributes 

this risk to the increased DOA of Exparel 

versus increased complication rate.  

-The most common complication in this 

study was cardiopulmonary in nature, with 

patients presenting with complaints of 

shortness of breath and chest pain. 

Although these patients received a full 

workup of their symptoms looking for 

identifiable causes such as pulmonary 

embolism if the symptoms did not subside, 

one must consider the effects of an 

interscalene block on pulmonary function. 

-The results of this place an important 

emphasis on multidisciplinary decision 

making, communication, and patient 

education. 
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Support for and or Link to 

Project 
- Given the fact that this mimicked other 

studies in showing a very low rate of long-

term side effects from the block (our study 

had none), all patients who are medically 

cleared to receive the block are offered it 

preoperatively. 

 
Moutzouros, V. (2020) A multimodal 

protocol to 

diminish pain 

following 

common 

orthopedic sports 

procedures: can 

we eliminate 

postoperative 

opioids? 

Prospective case 

series  
-This study also aims to determine 

whether postsurgical pain, measured by 

the visual analog scale (VAS), following 

common orthopedic sports procedures 

could be managed effectively with a 

nonopioid multimodal analgesic protocol. 

-A total of 141 patients were included. 

One week following surgery, patients 

reported a mean VAS level of 3.2 ± 2.3 

and required on average 2.6 ± 3.6 

breakthrough oxycodone pills (8.6 ± 12.0 

morphine equivalents).  

-Forty-five percent of patients did not 

require any breakthrough prescription 

opioids.  

 

-A multimodal, nonopioid pain protocol 

was found to be effective in managing 

postoperative pain following common 

orthopedic sports procedures. Patients were 

found to have low levels of pain, require 

minimal rescue opioids, and had no severe 

side effects related to the protocol. These 

results suggest a nonopioid alternative to 

pain management following common 

orthopedic sports procedures.  

-This article supports multimodal analgesia 

for shoulder surgery and use of local 

anesthesia; however, this article did not 

specifically utilize ISB. Helpful 

information to support opioid minimization 

through a multimodal technique. 

 
Orebaugh, S. L. (2020) Has the future 

arrived? 

Liposomal 

bupivacaine 

versus perineural 

catheters and 

additives for 

interscalene 

brachial plexus 

block. 

Expert review  - This review summarizes the 

effectiveness of three potential means of 

extending the duration of analgesia: 

perineural infusion of local anesthetic 

agents, addition of adjuvant drugs to local 

anesthetics in single-injection nerve 

block, and utilization of liposomal 

bupivacaine in the surgical field or in the 

block itself. 

- Both dexmedetomidine and 

dexamethasone effectively extend the 

-Postoperative analgesia after shoulder 

surgery is essential for patient recovery, but 

single injection interscalene brachial plexus 

block is limited in the duration of pain 

relief. 

-Directly discusses LBC and potential for 

increased duration of action through 

incorporation into the ISB. Summarizes 

current literature on studies, findings, and 

safety.  
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Project 
duration of single injection ISB. 

Liposomal bupivacaine holds promise 

when injected perineurally in ISB, either 

as a sole agent or when mixed with 

standard bupivacaine. 

Interscalene catheters, adjunctive drugs 

added to local anesthetics in single 

injection interscalene brachial plexus 

blocks, or liposomal bupivacaine may be 

used to effectively prolong the duration 

of analgesia for shoulder surgery patients. 

 

-This article provides insight into current 

best practices for a multimodal approach 

and discusses LBC in addition to adjuncts 

that can also be effective within the ISB.  

-Overall, this article provides direct support 

and informative alternatives to the ISB.  

Patel, M. A. (2020) Brachial plexus 

block with 

liposomal 

bupivacaine for 

shoulder surgery 

improves 

analgesia and 

reduces opioid 

consumption: 

Results from a 

multicenter, 

randomized, 

double-blind, 

controlled trial. 

RCT - Upper arm and shoulder surgeries are 

associated with the highest opioid 

consumption among upper-extremity 

procedures [5]. Opioid-related adverse 

effects are associated with longer hospital 

stays, higher readmission rates, and 

increased cost [6]. -This is a double-

blind, multicenter trial which evaluated 

the efficacy, safety, and 

pharmacokinetics of single-injection, 

ultrasound-guided brachial plexus block 

(BPB) with liposomal bupivacaine (LB) 

added to a standardized pain management 

protocol for shoulder surgery versus 

standardized pain management and 

placebo. 

- One hundred fifty-five patients 

undergoing TSA or RCR were 

randomized into one of two cohorts.  

-The “standardized pain management” 

consisted of perioperative IV 

acetaminophen / short acting opioids.  

-Multi-center RCT has potential for high 

yield data. 

-Despite clear support for LB over placebo 

one clear limitation of the study was not 

comparing LB traditional bupivacaine.  

-Additionally, the “standard pain 

management here” is not really a full 

multimodal analgesia strategy which may 

also impact generalizability of results.  

-This article still provides support for LB in 

its efficacy and safety.  

-The article reflects the importance that 

effective postsurgical pain relief facilitates 

rehabilitation after shoulder surgery and is 

associated with reduced postoperative 

adhesions, capsule retractions, and 

intraarticular deposits of fibrous tissue that 

contribute to shoulder stiffness, a common 

complication of shoulder repair. 

- It is important to note that Editorial 

support for development of this manuscript 

was provided by Krystina Neuman, PhD, at 

C4 Med Solutions, LLC (Yardley, PA), a 

CHC Group company, and Amy Zannikos, 
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-The primary end point was visual analog 

scale pain intensity scores through 

48 hours post-surgery.  

-Secondary end points were total opioid 

consumption, percentage of opioid-free 

patients, and time to first opioid rescue 

through 48 hours. 

- Additionally, pharmacokinetic samples 

were collected through 120 hours and on 

days 7 and 10. Adverse events were 

documented.  

-The study found the LB cohort with 

significantly Improved VAS reported 

pain scores, opioid consumption, time to 

first opioid rescue, and percentage of 

opioid-free patients through 48 hours 

versus placebo.  

-Adverse event incidence was also 

compared and found to be comparable 

between groups.  

 

PharmD, medical writer for C4 

MedSolutions, LLC, and was funded by 

Pacira BioSciences, Inc. 

 

Patel, M. S. (2020) Perioperative 

pain 

management for 

shoulder surgery: 

Evolving 

techniques. 

Expert review - The purpose of this review is to 

evaluate strategies to enhance patient 

satisfaction and outcomes and provide 

guidelines for opiate utilization / 

minimization after shoulder surgery. 

- All pain management strategies must 

begin with patient education and risk 

factor assessment. Preoperative 

pharmacology can be used on the day 

prior to surgery. On the day of surgery, 

this article is recommending the use of 

ISB with LB, as it has shown to be 

effective, with decreased risk of rebound 

pain. 

-This article is highlighting the importance 

of provider education on best practices in 

shoulder surgery. This article also 

highlights and supports the importance of 

education for patients undergoing surgery 

to set realistic expectations and encourage 

participation in the recovery process.  

-This article specifically highlights the 

utility of LBC within a multimodal 

approach for shoulder surgery also directly 

supporting educational piece for this DNP 

project.  

 



100  

 

Pub. Year; Author’s 

Last Name 

Title of 

Publication 
Type of Study Main Outcomes or Findings 

Support for and or Link to 

Project 
Prabhakar, A. (2019) Liposomal 

bupivacaine and 

novel local 

anesthetic 

formulations. 

Expert review The present investigation reviews 

pharmacologic considerations related to 

the formulation of liposomal bupivacaine, 

current FDA-approved indications for its 

use, and future extended-release local 

anesthetic formulations currently under 

investigation. 

-As implementation of regional 

anesthetic techniques continues to grow 

and become standard of care this article 

supports the clinicians need to be 

cognizant of the pharmacological and 

physiological properties of the 

medications that can and should be used. 

- Liposomal bupivacaine has proven to 

have a significant benefit on patient 

satisfaction, outcomes, and safety in the 

perioperative setting.  

 

This article still provides support for LBC 

in its efficacy and safety.  

-The article reflects the importance that 

effective postsurgical pain relief facilitates 

rehabilitation after shoulder surgery and is 

associated with reduced postoperative 

common complication of shoulder repair. 

-Directly addresses LBC specifically 

safety, current FDA approvals, indications 

for use, future place in practice, and need 

for continued research.  

Sabesan, V. J. (2017) A prospective 

randomized 

controlled trial to 

identify the 

optimal 

postoperative 

pain 

management in 

shoulder 

arthroplasty: 

Liposomal 

bupivacaine 

versus 

continuous 

interscalene 

catheter. 

Prospective 

randomized 

controlled trial 

-The goal of this study was to assess the 

impact of LB. compared with continuous 

ISB (CISB) in terms of postoperative 

pain control, outpatient pain scores, and 

patient reported functional outcomes.  

-The primary outcome measures included 

pain assessment up to 24 hours after 

surgery; in addition, all doses and times 

of narcotics administered during the 

inpatient stay were recorded. Patient-

reported outcome measures for pain, 

satisfaction, and functional outcomes 

were recorded postoperatively. 

- The LB group had equivalent narcotic 

use, pain scores, and time to first narcotic 

rescue compared with the CISB group 

within the first 24 hours (P > .05). The 

-RCT bears potential for high quality 

evidence.  

-Article points out/supports that shoulder 

arthroplasty is the fastest growing joint 

replacement surgery in the United States. 

-This article also directly addresses my 

proposed PICOT question.  

-Overall conclusion of this article supports 

that LB for ISB provides excellent pain 

control equal to CISB with decreased cost 

and decreased rate of complication 

comparatively.  

-This article provides support for LB in that 

it will save money and improve patient 

outcomes.  

- It is important to note that this study 

received research funding from the 



101  

 

Pub. Year; Author’s 

Last Name 

Title of 

Publication 
Type of Study Main Outcomes or Findings 

Support for and or Link to 

Project 
LB group had higher American Shoulder 

and Elbow Surgeons score and Penn 

Shoulder Score at final follow-up. There 

was an increased number of 

complications and cost for the CISB 

group. 

 

Orthopedic Research and Education 

Foundation grant and the manufacturers of 

liposomal bupivacaine Pacira 

Pharmaceuticals, Inc. Both entities did not 

participate directly in the investigation. 

 

Truong, A. (2021) A prospective 

randomized trial 

of surgeon-

administered 

intraoperative 

transversus 

abdominis plane 

block with 

bupivacaine 

against 

liposomal 

bupivacaine: The 

TINGLE trial. 

Single institution, 

randomized 

clinical trial 

A total of 102 patients participated and 

were randomly assigned.  

-The primary end point was total oral 

morphine equivalents administered in the 

first 48 hours. 

-Results found there was no significant 

difference between the liposomal 

bupivacaine group (median = 69 mg) and 

the bupivacaine with epinephrine and 

dexamethasone group (median = 47 mg; 

difference in medians = 22 mg, (95% CI, 

–17 to 49 mg); p = 0.60).  

-There were no significant differences in 

pain scores, time to ambulation, time to 

diet tolerance, time to bowel movement, 

length of stay, overall complications, or 

readmission rate between groups. There 

were no treatment-related adverse 

outcomes. 

 

- This study comparing laparoscopic 

transversus abdominis plane block with 

liposomal bupivacaine versus bupivacaine 

with epinephrine and dexamethasone 

showed that a liposomal bupivacaine block 

does not provide superior or extended 

analgesia in the era of standardized 

multimodal analgesia protocols. 

-This study is important to include within 

the parameters of this paper as it is 

important to discuss alternative options and 

regimens that can be equally effective. This 

study is important as bupivacaine plus 

dexamethasone is significantly less 

expensive than liposomal bupivacaine.  

-While the two prove to be equally 

effective this cost-effective alternative may 

be more appropriate in specific situations 

and must also be discussed within the 

literature findings. 

 
Wainwright, T. W. (2019) Enhanced 

recovery after 

surgery concepts 

and application 

to total shoulder 

replacement. 

Systematic 

review  
- This review aims to examine the 

application of ERAS concepts to total 

shoulder replacement (TSR) surgery 

through review of current literature.  

-Major findings include some evidence of 

the use of ERAS in current practice, 

support for use of ERA is TSR 

-This review provides direct support for the 

need for education and a more structured 

approach in the treatment of complex 

perioperative pain management for the 

patient undergoing shoulder surgery.  

-Directly provides support for use of and 

inclusion of regional techniques in a 
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particularly in conjunction with the use of 

a multimodal approach to perioperative 

pain management in this patient 

population.  

-Future research is recommended and 

encouraged for ERAS procedure-specific 

components for TSR surgery.  

 

multimodal approach. This review also 

discusses LBC specifically as found within 

this literature review. LBC is supported 

here as a positive intervention to further 

reduce length of hospital stays and overall 

opioid requirements. 

Weir, T. B. (2020) Single-shot 

liposomal 

bupivacaine 

interscalene 

block versus 

continuous 

interscalene 

catheter in total 

shoulder 

arthroplasty: 

Opioid 

administration, 

pain scores and 

complications. 

Retrospective 

cohort study 
-The aim of this study was to evaluate the 

efficacy and safety of the liposomal 

bupivacaine interscalene block (LBB) 

compared with continuous interscalene 

catheter block (CISB) in primary 

shoulder arthroplasty patients. 

-In total 104 patients were included 

within this retrospective study.  

-Data used within this study was pulled 

from a four-year period of surgeries 

performed by one surgeon at a single 

institution.  

- A retrospective chart review was 

performed to record the type of 

interscalene block administered (LBB 

versus CISB), surgical variables, length 

of stay, postoperative NRS pain scores 

recorded by the nursing staff, opioid pain 

medications administered during the 

hospital stay, and complications, 

emergency department revisits, and 

readmissions within 90 days of surgery. 

All opioid pain medications were 

converted to milligram morphine 

equivalents (MMEs) according to the 

Consortium to Study Opioid Risks and 

Therapeutics. 

-This article relates directly to my proposed 

PICO question and provides direct support.  

-This article lacks some strength by not 

being an RCT.  

-While CISBs have historically provided 

increased analgesia postoperatively, patient 

inconvenience and complications related to 

the catheter have led researchers to devise 

alternative analgesia regimens. 

-The LBB also avoids potential catheter-

related complications and displacement. 

Further research should examine patient 

satisfaction between various interscalene 

blocks, as this could further drive clinical 

outcomes and reimbursement. 
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-Pain scores and opioids were averaged 

in 4-h intervals during the first 24 h, and 

12-h intervals after 24 h until the time of 

discharge. 

-While CISBs have historically provided 

increased analgesia postoperatively, 

patient inconvenience and complications 

related to the catheter have led 

researchers to devise alternative analgesia 

regimens. 

The results of this study indicate that 

patients receiving LBB consume 

significantly fewer opioids at multiple 

time intervals, including the first 24 h 

postoperatively, and during the total 

hospital stay. This was especially true in 

opioid naïve patients. Furthermore, we 

showed the LBB is also associated with 

more substantial decreases in discharge 

opioid prescriptions for the total cohort 

and opioid naïve patients. 

Finally, there were no differences in 

major or minor complication rates, but 

LBB patients had significantly fewer 

revisits to the emergency department 

within 8 weeks of surgery. 

 
Weller (2017) Liposomal 

bupivacaine 

mixture has 

similar pain 

relief and 

significantly 

fewer 

complications at 

less cost 

Retrospective 

case study  
- A common method of pain control after 

shoulder surgery involves regional 

anesthesia with the use of a continuous 

interscalene catheter (ISC). The catheter 

allows delivery of local anesthetic in a 

controlled manner to the trunks of the 

brachial plexus between the anterior and 

middle scalene muscles; but this catheter 

- This article is a retrospective case study; 

therefore, it does not provide the highest 

quality evidence; however, some of study 

attributes apply to my proposed project. 

- The article provides a good background 

related to history of postoperative pain 

control after shoulder surgery.  

- Traditional postoperative pain control has 

centered on the use of parenteral narcotics 
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compared to 

indwelling 

interscalene 

catheter in total 

shoulder 

arthroplasty. 

has been associated with incidence of 

complication  

-The purpose of this study was to 

retrospectively compare postoperative 

pain levels, narcotic use, complication 

rates, and costs of indwelling ISC to LBC 

mixture in patients undergoing primary 

shoulder arthroplasty. 

-Specifically, this retrospective review 

looked at 257 primary TSAs performed at 

one institution by a single surgeon. A 

total of 156 patients were ultimately 

included within the review after meeting 

inclusion criteria. 

- Fifty-eight patients had infiltration of a 

mixture of 20 mL (266 mg) of liposomal 

0.5% bupivacaine, 10 cc of 0.5% 

bupivacaine with epinephrine, 2 mg of 

morphine, and 30 mg of ketorolac into 

the deltoid, pectoralis major, and 

superficial soft tissues at the end of the 

procedure, before wound closure. 

-Authors note that included procedures 

included the same technique and use of 

medications (between the two groups).  

-The primary outcome was VAS at 24 

hours. Secondary VAS was measured at 2 

and 12 weeks postoperative also. 

-Other secondary outcomes included 

morphine consumption in the 24 hours 

through 12 weeks postoperatively, 

complication rate, cost, and length of 

hospital stay.  

- There was no significant difference in 

postoperative VAS scores between the 2 

groups at 24 hours (Fig. 1). The same 

in the hospital, which have well-known 

side effects of respiratory depression, 

somnolence, and inconsistent pain relief. 

With an increasing focus on patient 

satisfaction through improved pain control 

and decreased length of stay (LOS), 

multimodal pain management protocols 

have been initiated to maximize pain 

control and minimize side effects, while 

allowing safe, early hospital discharge. 

-These types of concepts help to promote 

the idea behind my project.  

- It is important to note that this study 

utilized LB plus infiltration of ketorolac 

epinephrine and morphine at the surgical 

site. This additional infiltration is an off-

label use of LB.  

-While this study shows that VAS scores 

were equivalent morphine consumption 

was higher within the LBC group over the 

first 24 hours. Authors go on to mention 

that it is recognized that LB has a 

prolonged onset of action which explains 

this delay in onset.  
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trend of equivalent pain control between 

the 2 groups persisted at 2 weeks, 6 

weeks, and 12 weeks postoperatively. 

- In the first 24 hours after surgery, the 

LBC group's mean morphine 

consumption was significantly more than 

that of the ISC group. 

-Outpatient average OME usage from 

hospital discharge to 12 weeks of follow-

up was not significantly different 

between the two groups. 

- There were 20 major complications in 

the ISC group (13%) compared to only 

two in the LBC group (3%, P = .045). 

- The average charge for the LBC 

mixture was $289.04 per case, whereas 

charges for ISC, including equipment and 

anesthesia fees, were $1559.42.  

-Shorter LOS noted in the LBC group, 

but this was not statistically significant.  

 
Yan, Z. (2017) Liposomal 

bupivacaine 

versus 

interscalene 

nerve block for 

pain control after 

shoulder 

arthroplasty: A 

meta-analysis. 

Meta-analysis -This meta-analysis aimed to illustrate the 

efficacy liposomal bupivacaine versus 

interscalene nerve block for pain control 

in patients undergoing total shoulder 

arthroplasty. 

- a total of five studies with 573 patients 

were available for meta-analysis. All the 

included studies use 266 mg liposomal 

bupivacaine as intervention group. All 

the studies used ultrasound for 

interscalene nerve block. 

-The follow-up duration ranged from 1 

day to 12 weeks.  

Outcomes tracked included pain scores, 

total morphine consumption at varying 

- Overall, this meta-analysis found 

comparative effectiveness on reducing both 

pain scores and the length of hospital stay. 

-While this article looks at local infiltration 

of liposomal bupivacaine versus 

interscalene block with standard 

bupivacaine it still provides support for 

liposomal bupivacaine. This article 

provides an alternative for patients who 

refuse or have contraindications for 

receiving an ISB.  

-The article reflects the importance that 

effective postsurgical pain relief facilitates 

rehabilitation after shoulder surgery and is 
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time intervals, and length of hospital stay. 

Specifically, VAS at 4 hours, 8 hours, 12 

hours, 24 hours, and 2-week, total 

morphine consumption at 24 hours, and 

the length of hospital stay) were 

expressed as the weighted mean 

differences (WMD) and respective 95% 

CI.  

-Results indicated that liposomal 

bupivacaine provided similar pain control 

at 4 and 8 hours when compared with 

interscalene nerve block. Liposomal 

bupivacaine was associated with a 

reduction of pain scores at 12 and 24 

hours when compared with interscalene 

nerve block.  

-The liposomal bupivacaine was 

associated with a reduction of the length 

of hospital stay. There was no significant 

difference between the liposomal 

bupivacaine and interscalene nerve block 

in terms of the total morphine 

consumption at 24 hours. 

 

associated with reduced postoperative 

common complication of shoulder repair. 
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Executive Summary 

 

Project Title: Improving Knowledge on Liposomal Bupivacaine and Multimodal Analgesia in 

Shoulder Surgery 

Background 

           Despite significant advancements in perioperative analgesia, optimal postoperative pain 

management remains elusive, with substantial pain a markedly growing concern after shoulder 

surgery. Multimodal analgesia, including the use of extended-release liposomal bupivacaine 

(LBC), formally known as Exparel, is supported to dramatically help mitigate the untoward 

postoperative pain highly associated with shoulder surgery (Sabesan et al., 2017). The literature 

supports the effectiveness of liposomal bupivacaine for ISB with unique advantages of analgesic 

effectiveness and increased duration of action compared to the standard ISB (Malik et al., 2017; 

Yan et al., 2017).  

Project Purpose 

           The purpose of this Doctor of Nursing Practice (DNP) Project was to evaluate the impact 

of the education provided to GAS anesthesia providers on the use of liposomal bupivacaine 

(Exparel) within the interscalene block (ISB) and multimodal analgesia in patients undergoing 

shoulder surgery. This project's overall goal was to improve provider knowledge and 

understanding of the application of LBC for the ISB through an educational seminar. The impact 

of education was assessed using a post-pre training questionnaire. Specifically, this questionnaire 

was twelve questions to evaluate the degree to which anesthesia staff understands basic 

pharmacology, knowledge of proper indications for the use of LBC, and the attitudes and 

knowledge of multimodal analgesia for shoulder surgery.  

Results 

 Project participants included seven out of 14 possible anesthesia providers. Specifically, 

seven anesthesia providers attended this QI educational seminar in September 2021. Six of these 

seven providers (85 percent) also participated in the post-pre survey, with four out of seven 

providers (57 percent) completing the survey in its entirety. Sixty seven percent of survey 

participants stated they cared for patients undergoing shoulder surgery at least six to 10 times in 

the previous 90 days. Additionally, 40 percent of post-pre survey questions were found to have a 

statistically significant change in the level of pre- to post-intervention knowledge. Expressly, a 

significant change in the level of understanding for indications for the use of LBC and safe use 

within the ISB was noted. Additionally, 100 percent of providers agreed to consider changing 

their future practice following this QI.  

                 Question six revealed that all participants agreed or strongly agreed that they were 

aware of the significance of severe postoperative pain following shoulder surgery prior to the 

educational survey. Similarly, question seven revealed that all participants strongly agreed they 
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had a clear understanding of general recommendations or multimodal analgesia in shoulder 

surgery prior to the educational intervention. 

Discussion 

      Overall, data interpretation revealed that shoulder surgery and the use of the ISB comprise a 

routine part of provider practice at this facility. Regarding the success of the intervention, two of 

the five (40 percent) of post-pre survey questions were found to have a statistically significant 

change. Thus, indicating a significant change in understanding regarding indications for the use 

of LBC in shoulder surgery and safety of use within the ISB. Furthermore, 100 percent of 

providers participating in this survey endorsed willingness to consider a change in future practice 

following this educational QI.  

           Two survey questions revealed no change in the level of knowledge, showing that 

anesthesia providers have a solid pre-existing knowledge of these subject areas. Specifically, 

question six revealed that all participants (100 percent), agreed or strongly agreed that they were 

aware of the significance of severe postoperative pain following shoulder surgery, prior to the 

educational survey. Similarly question seven revealed that all participants (100 percent) strongly 

agreed they had a clear understanding of general recommendations for multimodal analgesia in 

shoulder surgery prior to the educational intervention. For questions six and seven post survey 

frequency was identical to pre-survey frequency. Thus, future presentations should consider 

removing this unnecessary information. 

 It is also important to discuss sample size. As discussed, the goal was to achieve 100 

percent participation from all 14 anesthesia providers. Despite efforts to accommodate providers 

and enhance likelihood of attendance / participation, we achieved a 50 percent attendance rate, 

and an 85 percent survey participation rate. While an 85 percent response rate is excellent, the 

small sample size was noted as a major limitation within the power of this QI project. It is 

essential to note that it was risky to run this data for statistical significance as there were so few 

responses. However, the data did reveal powerful results with two out of five post-pre survey 

questions revealing statistical significance, thus, enhancing the validity of the findings and the 

impact of this project.  

Dissemination and Conclusion 

           Overall, results gathered from the survey showed a positive interest in the potential utility 

for further implementation, dissemination, and sustainability of this educational intervention. 

The success of any QI project ultimately depends on the project's ability to be sustained 

following implementation. As previously discussed, further plans for sustainability will rely 

heavily on the support of orthopedic surgeons and pharmacy staff. The survey results also 

provided clear areas for improvement within the presentation and the apparent need for a larger 

sample size in future studies to enhance power and generalizability. Based on the survey findings 
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identified strategies for sustainability, the following are recommendations for future project 

dissemination and sustainability. 

• Revise Educational Presentation: 

o Two survey questions revealed no change in the level of knowledge on questions six 

and seven. Future presentations should consider removing this information to 

decrease unneeded information and enhance applicability.  

• Disseminate educational presentation (pre-recorded video and PowerPoint presentation):  

o Enhance sustainability through obtaining surgeon support and raising pharmacy 

awareness.  

• Enhance the generalizability of the project by increasing the sample size and reaching 

more providers.  

o Reach more anesthesia providers, clinical pharmacists, and orthopedic surgeons via 

common channels of communication such as via email, posting of informational 

flyers, and in person communication.   

• Discuss use of LBC with Pharmacy and Therapeutics Committee: 

o Ultimate sustainability of this project would be a QI project to evaluate LBC 

(Exparel) use within the ISB at your facility. 

o To consider this step, the educational dissemination of this project could also include 

the hospital's pharmacy and therapeutics committee.  
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ENVISION
ENGAGE

INNOVATE
Improving Knowledge on Liposomal Bupivacaine and Multimodal Analgesia in Shoulder Surgery

Abstract Background / Significance 
Shoulder surgery is the fastest growing orthopedic surgery in 
the US boasting the highest rates of postoperative opioid 
consumption in upper-arm procedures. Current 
recommendations consider the interscalene block the gold 
standard for perioperative management for shoulder surgery, in 
conjunction with other multimodal analgesic agents. 

Liposomal Bupivacaine (Exparel)  is a novel drug comprised of 
bupivacaine encapsulated within a liposomal formulation. LBC 
allows high doses of bupivacaine to be safely delivered to the 
site of action for up to 72 hours with just a single injection. LBC 
was first approved for use within the ISB in 2019. 

Conclusion

4 out of 6 participants cared for patients undergoing shoulder surgery at least 6 to 10 
times in the last 90 days. Post-pre question analysis found two statistically significant 
results. Questions nine and 10 both revealed a significant change regarding the 
understanding of indications for LBC and safe use within the ISB.  40% of post pre 
questions, however,  were noted to have no change in pre versus post knowledge level. 
Finally, question 11 revealed that 100% of respondents would consider changing their 
future practice following the QI intervention. 

By: Marisa Riddle BSN, RN, CCRN; DNP Chair: Sarah A. Torabi DNP, CRNA; Committee members: Luc G. Corriveau DNP, CRNA ; Charles R. Elam PhD, DNAP, CRNA 

Purpose: Evaluate the impact of education 
provided to anesthesia providers on the use of 
liposomal bupivacaine (Exparel) and best 
practice recommendations in shoulder surgery 
at a local Tempe, AZ hospital. 

Background: Despite improving techniques, 
severe pain and significant rates of opioid 
consumption following shoulder surgery 
persist. Liposomal bupivacaine (Exparel) is a 
novel bupivacaine that produces 
postoperative analgesic effects equal to the 
standard interscalene block, with a prolonged 
duration of efficacy. 

Methods: Quality improvement (QI) project 
inclusive of an in person educational seminar, 
and post-pre survey questionnaire. 

Results: Of post-pre survey questions 40% 
were found to have a statistically significant 
change in level of pre to post intervention 
knowledge.

Conclusion: Overall, results gathered from 
survey data showed a positive interest in the 
utility of liposomal bupivacaine within ISB and 
the importance of education at this facility.  

Purpose
This Doctor of Nursing Practice project 
aimed  to evaluate the impact of education 
provided to anesthesia providers on the use 
of liposomal bupivacaine (Exparel) within 
the interscalene block (ISB) and multimodal 
analgesia in patients undergoing shoulder 
surgery at a local hospital.

Methods
An educational seminar was presented to anesthesia 
providers on current best practices in shoulder surgery and 
basics of LBC use for shoulder surgery. Of the 14 providers 
invited, seven providers attended. Post-pre survey 
questions were devised and collected from participants. Six 
providers participated in the survey. Change in knowledge, 
education, and understanding were assessed to determine 
intervention effectiveness.

Results / Discussion

Survey Question Number of Participants
(n=)

Pre-Survey 
Median (min, 

max, SD) 

Post-Survey Median (min, 
max, SD) 

p-Value

6. My understanding of the significance in number of 
patients who experience severe postoperative pain 
after shoulder surgery was / is adequate.

6
(4 valid

2 missing)

5.0 (min 4, max 
5, SD 0.500)

5.0 (min 4, max 5, SD 0.500) 1.00

7. I had / have a clear understanding of the general 
pharmacologic recommendations for multimodal 
analgesia in shoulder surgery?

6
(4 valid

2 missing)

5 (min 4, max 5, 
SD 0.500)

5.0 (min 5, max 5, SD 0.00) 1.00

8. My understanding of the basic pharmacology of 
liposomal bupivacaine was / is adequate.

6
(4 valid

2 missing)

3.5 (min 2, max 
4, SD 0.957)

5.0 (min 4, max 5, SD 0.500) 0.157

9. I had / have a clear understanding of proper 
indications for liposomal bupivacaine (Exparel) in 
patients undergoing shoulder surgery.

6
(4 valid

2 missing)

2.0 (min 1, max 
3, SD 0.816)

4.5 (min 4, max 5, SD 0.577) 0.046

10. My understanding of how to safely administer 
liposomal bupivacaine within the interscalene block 
(ISB) was / is adequate.

6
(4 valid

2 missing)

2.0 (min 1, max 
3, SD 0.816)

4.5 (min 4, max 5, SD 0.577 0.046

Overall, data interpretation revealed that shoulder surgery and the use of the ISB are 
pertinent to this group of anesthesia providers. Survey participants endorsed 
willingness to consider a change to future practice and enhanced knowledge regarding 
indications for and safe use of LBC upon completion of the educational seminar. 

References:
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