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ABSTRACT 

Patient coughing and bucking during a surgical procedure, as well as post-operative sore 

throat (POST) and emergence phenomena cough, can be detrimental to patients after general 

endotracheal tube anesthesia. The use of alkalinized intracuff lidocaine as opposed to air as the 

medium for inflation of the endotracheal tube cuff is an evidence-based method to alleviate 

coughing intraoperatively as well as POST and emergence phenomena cough. This method is 

already being practiced by a faction of anesthesia providers for electrophysiology (EP) 

procedures, especially those using jet ventilation, at a large teaching hospital in Tucson, AZ, but 

this practice lacked an evidence-based protocol within the facility. Therefore, a protocol was 

written through a systematic process and evaluated by two anesthesia providers (Group 1) 

trained in the use of the DELBI tool to assess its overall quality (Siering, Eikermann, Hausner, 

Hoffmann-Eßer, & Neugebauer, 2013). The overall assessment of the protocol was rated to be 

79%, which is considered high quality per the tool standards (AGREE, 2017). Following this 

finding, a presentation at the target hospital took place, which introduced the new protocol and 

explained the recommendations. A feasibility survey was administered to CRNAs in attendance 

(Group 2) to determine the clarity and feasibility of the protocol (n=10) as well as assess if any 

noted barriers were present (n=4). The results of the survey showed clarity at 97.5% and 

feasibility at 90%. The only stated barriers to the protocol were drug accessibility within the 

operating rooms (Pyxis) and/or receiving drugs in a timely manner from the pharmacy (n=3) and 

notification/agreement of the physician anesthesiologists (n=1). Therefore, the newly written 

protocol was recommended for use by the anesthesia providers at the project facility to safely 
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and effectively use alkalinized intracuff lidocaine to prevent intraoperative cough as well as 

POST and emergence phenomena. 
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INTRODUCTION  

At the present time, general anesthesia is the most common method utilized for major 

surgeries (Steiner, Karaca, Moore, Imshaug, & Pickens, 2017). One situation that can be 

challenging for providers is tracheal stimulation from the endotracheal tube during minimally 

stimulating procedures, which do not employ the use of muscle relaxants, such as those 

performed in the electrophysiology (EP) laboratory with jet ventilation. These procedures are 

often long, less painful, and take place outside of the operating room setting (Yildiz, Yilmax, 

Oksen, & Oral, 2018). Furthermore, these procedures often require general anesthesia (GA) and 

involve patients who have underlying cardiac abnormalities (Yildiz et al., 2018). General 

anesthesia allows for patients to reach a state of unconsciousness, analgesia, and immobility, 

permitting surgeons to operate on vital structures, especially of the heart, with relatively few 

risks overall (National Institute of General Medical Services, 2017). Once the plane of general 

anesthesia is reached, maintenance of the airway to ensure adequate oxygenation is the foremost 

goal of the anesthesia provider. 

For most GA procedures, the options for airway management include the supraglottic 

airway device, known as a laryngeal mask airway (LMA), or tracheal intubation (TI), which 

remains the cornerstone of airway management (Nagelhout & Elisha, 2018). Tracheal intubation 

can be performed in a variety of ways, but usually includes an endotracheal tube (ETT) in order 

to maintain and manage the airway. The ETT is most commonly a polyvinylchloride (PVC) tube 

that is passed through the vocal cords and sits within the trachea, held in place by an inflatable 

cuff (The University of California at San Francisco [UCSF], 2013). The ETT is considered a 

secure airway and is used most often with general anesthesia (Nagelhout & Elisha, 2018). The 
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cuffs of the ETT in the operating room and EP lab are of the low pressure-high volume type, 

meaning they have a comparatively large volume and consequently large contact area between 

the cuff and trachea (UCSF, 2013). 

Risks and Side Effects from Endotracheal Intubation 

Despite the improvements in the delivery of anesthesia, and the anesthetic agents, there 

remain risks and side effects (National Institute of General Medical Services, 2017). There are a 

variety of procedures that require GETA (general endotracheal tube anesthetic) that are long, (up 

to 9 hours) and minimally stimulating, such as certain EP procedures and neurological cases. The 

ETT is often the only agitation and can lead to coughing and bucking during the procedure. 

Some of the other risks and side effects from these ETTs include post-operative sore throat 

(POST) and post intubation-related emergence phenomenon, which include coughing, agitation, 

and restlessness upon emergence from anesthesia (Lam et al., 2015). Post-operative sore throat, 

coughing, and hoarseness are some of the more common and significant complications 

associated with emergence phenomenon and have been known to become distressing and 

unpleasant for patients, sometimes even more upsetting than the surgery itself (Gaur, Ubale, & 

Khadanga, 2017). Not only can these side effects be distressing for the patient, but also the 

vigorous coughing that can occur during a procedure as well as upon emergence from anesthesia 

can be detrimental to some patients. Coughing is known to cause serious hemodynamic 

alterations, such as tachycardia and hypertension that can ultimately place patients at risk for 

increased morbidity and mortality (Meng, Cui, Gao, & Li, 2014). A smooth maintenance of 

anesthesia throughout the procedure and emergence, or wake-up from GETA, one that lacks 

coughing, straining, and/or hemodynamic changes and is always the goal of the anesthesia 
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provider; yet can prove to be difficult due to the laryngeal stimulation from the ETT (Nagelhout 

& Elisha, 2018). Therefore, smooth maintenance of anesthesia and a smooth emergence, together 

with evidence-based methods to decrease the incidence of POST and emergence phenomenon 

are needed, especially in the numerous cases where hemodynamic alterations may be deleterious 

to the patient. 

Background 

Direct laryngoscopy (DL) involves instrumentation within the oropharynx with a metal 

blade and is the most common method used for visualization of the vocal cords in order to place 

an ETT for GETA (Guzman & Valenzuela, 2018). Direct laryngoscopy, though, can be a very 

stimulating and problematic procedure with known airway complications upon application and 

removal of the ETT such as sore throat, swelling, coughing, and difficulty breathing (Nagelhout 

& Elisha, 2018). These effects are thought to be the result of mucosal injury and/or inflammation 

caused by the instrumentation within the airway (i.e., laryngoscopy & suctioning) or the general 

irritation of a foreign object within the trachea (Lam et al., 2015). Cough during non-stimulating 

procedures and upon emergence has been cited in approximately 40% of cases involving GETA 

(Tung et al., 2019). Post-operative sore throat has been shown to occur in more than 50% of 

patients (Lam et al., 2015). Vigorous coughing has the potential to increase intracranial, intra-

thoracic, or intra-abdominal pressure, which can be deleterious to patients and lead to wound 

dehiscence, bleeding, or bronchospasm (Lam et al., 2015). Furthermore, hemodynamic changes, 

arrhythmias, intraocular pressure, and the aforementioned intracranial pressure; all of which can 

lead to hypoxemia, cardiac ischemia, bleeding, and brain injury (Souissi et al., 2016) often 

accompany coughing. These hemodynamic changes can be especially detrimental to patients in 
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the EP lab who are undergoing procedures for ongoing cardiac abnormalities including 

implantation of intracardiac defibrillators for lethal arrhythmias, pacemakers for Brady 

arrhythmias, placement of pacemakers with multiple leads in patients with heart failure, and/or 

cardiac ablation procedures (Yildez et al., 2018). Coughing for this population can lead to 

dislodgement of pacing wires in the heart, worsened arrhythmias in an already dysrhythmic 

heart, and/or added strain to a heart that is unable to compensate (Yildez et al., 2018). 

Ultimately, it is the responsibility of the anesthesia provider to ensure every patient 

remains safe, stable, and comfortable throughout the surgery and anesthetic, as well as to 

promote a smooth awakening from GETA in order to avoid postoperative complications. There 

currently are no clinical practice guidelines or protocols endorsed by the American Association 

of Nurse Anesthetists (AANA) or the American Society of Anesthesiologists (ASA) for the 

prevention of cough or POST. Many non-pharmacological strategies have been attempted in the 

past, such as alterations of ETT size, cuff pressure, or cuff volume, but cough and POST still 

pose a risk for the especially sensitive patient (Lam et al., 2015). Souissi et al. (2016) further 

describe a variety of strategies that have been attempted with the goal of reducing the mucosal 

irritation caused by GETA. These strategies include ETT cuff lubrication, corticosteroid 

inhalation prior to intubation, lidocaine intravenously, administration of opioids during both 

emergence and extubation, and deep extubation (Souissi et al., 2016). Although somewhat 

effective, these strategies pose additional risks of complications, such as delayed awakening, or 

increased time of recovery in which patients can respond to simple commands; hence, hindering 

patient outcomes by slowing the process of emergence (DôAragon et al., 2013). Local 
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anesthetics, therefore, are an excellent alternative as they promote rapid awakening while 

inhibiting cough and secondarily alleviating POST (DôAragon et al., 2013). 

Laryngotracheal topical anesthesia (LTA) is commonly used as a local anesthetic 

administered directly to the glottic area as a spray. For the prevention of POST, though, reports 

have demonstrated that LTA provides no relief, and that some additives in the aerosolized 

lidocaine may actually cause POST (El-Boghdadly, Bailey, & Wiles, 2016). Alternatively, it has 

been shown that 2-4% lidocaine administered topically to this region before the end of surgery 

leads to a decrease in the incidence of cough by 32-69% (DôAragon et al., 2013). Despite this 

significant decrease, topical lidocaine only maintains its anesthetic effect for surgeries lasting 

less than two hours, after which there is no significant benefit (DôAragon et al., 2013). This 

drawback limits its usefulness, especially since the vast majority of procedures taking place in 

the EP lab last over two hours. 

Another strategy is the use of the local anesthetic lidocaine within the ETT cuff itself. In 

this method, the cuff acts as a reservoir for the medication in order to provide local anesthesia to 

the points of contact within the trachea (Lam et al., 2015). This method was first described in 

1990 as a means to reduce sore throat and cough after GETA (Nath et al., 2018). Since that time, 

it has been further demonstrated that adding bicarbonate to the lidocaine, in order to alkalinize 

the solution, allows for enhanced diffusion across the PVC cuff membrane, improving its 

effectiveness and duration of action (Nath et al., 2018). Alkalization allows for lower doses of 

lidocaine to be used within the cuff and still achieve the same local anesthetic effect (Nath et al., 

2018). Navarro et al. described how the delivery of alkalinized lidocaine through the ETT cuff 

reduces the tracheal mucosal irritation through induction of the anesthetic mechanism of action 
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on the tracheal receptors in contact with the ETT cuff (2012). The use of intracuff-alkalized 

lidocaine was also shown to decrease the incidence of postoperative cough and sore throat in the 

first hours after extubation in children of 5-12 years, making it useful for a wide range of patients 

(Amucheazi, Ajuzieogu, & Madu, 2018). There is some discrepancy regarding the most 

beneficial timeframe of intracuff lidocaine, with most research stating that it is best for 

procedures lasting over two hours, while Nash et al. (2017) claims it is equally effective at 

reducing emergence cough even in surgeries lasting less than 90 minutes. Additionally, because 

the alkalinized lidocaine slowly diffuses through the ETT cuff, the effect has been shown to be 

almost solely topical, with only negligible amounts detected systemically (Navarro et al., 2012). 

Therefore, the side effects and precautions are essentially the same as if using an LTA, such as 

ensuring the patient has an intact gag reflex prior to initiation of drinking or eating. Thus, the use 

of alkalinized lidocaine as the medium to fill the ETT cuff, as opposed to air or normal saline, 

has shown to reduce the incidence of both cough and POST, and includes high safety margins, 

ease of application, and reliable reproducibility (Souissi et al., 2016). 

Local Problem 

The aim of this project was a translation of evidence, including a quality improvement 

project to develop a protocol for the use of alkalinized intracuff lidocaine in order to decrease 

complications related to cough during GETA. Secondarily, the use of alkalinized intracuff 

lidocaine may alleviate POST and the potential complications associated. The use of intracuff-

alkalinized lidocaine is already in practice by a select number of anesthesia providers within the 

identified EP lab, but there is currently a lack of knowledge of the supporting evidence as well as 

a written protocol available for reference to justify its use as evidence-based practice. An 
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informal interview was conducted with one of the providers who currently uses alkalinized 

intracuff lidocaine at the stated facility and the information gathered was used to determine the 

need for an evidence-based protocol to be utilized to influence current practice. 

Significance 

A protocol for the certified registered nurse anesthetists (CRNAs) and physician 

anesthesiologists for the use of alkalinized intracuff lidocaine is significant because, as current 

users and evidence have already noted, this is a relatively uncomplicated, safe, and effective 

change that can have a great impact on GETA patients. A protocol outlining the evidence-based 

practice for alkalinized lidocaine can assist anesthesia providers in determining when, how, and 

for whom its use is most effective. This proposed protocol may have a secondary influence of 

improving patient outcomes by decreasing the occurrence rates of cough, both during the 

procedure and upon emergence, as well as POST (Lam et al., 2015). 

It has long been known that malnutrition in the post-operative period is a risk factor for 

increased morbidity and mortality, and extreme sore throat, such as is seen with POST, is a noted 

reason for post-operative patients to abstain from eating or drinking (Askari, 2018). Malnutrition 

in the post-operative period can potentially lead to increased susceptibility to infection and poor 

wound healing, both of which can deteriorate patient outcomes and lead to increased costs 

(Askari, 2018). Moreover, the cough reflex that can be stimulated by the ETT can be both 

deleterious for the patientôs condition, and can cause disruptions in the procedure, both affecting 

the patient and the anesthesia provider in multiple ways. Disruptions in procedure can create a 

lag in turnover, reducing the surgical care teamôs ability to manage the workload as well as 

increasing anesthesia and operating room time (Watkins, Lee, White Jr., & Mundy, 2012). 
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Additionally, cough and POST can continue into the post-anesthesia care unit (PACU) leading to 

delay in discharge or the need for inpatient admission. Both of these factors can cause patient 

distress, overall dissatisfaction, and increased facility labor costs (Watkins, Lee, White Jr., & 

Mundy, 2012).  

Purpose 

The purpose of this Doctor of Nursing (DNP) project was to develop an evidence-based 

protocol for the use of alkalinized intracuff lidocaine within a large teaching hospital in Tucson, 

Arizona. The aim of this project was to determine feasibility for the anesthesia group and the 

project site. 

A written protocol using the most appropriate, evidence-based dosage and application of 

intracuff lidocaine can help alleviate provider reservations and increase buy-in from 

stakeholders, which include CRNAs and physician anesthesiologists. Through buy-in, 

communication and interaction with stakeholders can take place, resulting in informed decision-

making concerning research findings and create direct impact dissemination in order to achieve 

the desired goal (Pandi-Perumal et al., 2015).  

Project Question 

Will anesthesia providers at the project facility determine the newly developed protocol 

for alkalinized intracuff lidocaine for GETA to be feasible for their practice? 

Theoretical Framework 

Current healthcare practices are in a constant and dynamic state of change. New literature 

permeates publication at a rapid pace with much of the research aimed at updates and evidence 

for best practice (Stokke, Olsen, Espehaug, & Nortvedt, 2014). The noted difficulty, though, is 
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translating the most updated evidence-based recommendations into actual practice changes and 

into improvements within systems (Moskowitz & Bodenheimer, 2011). Theoretical and 

conceptual frameworks are used to guide practitioners in the promotion and implementation of 

evidence-based practice (Imenda, 2014). Theoretical frameworks utilize one theory, or a set of 

concepts pulled from the same theory, in an attempt to answer a research question, whereas 

conceptual frameworks allow the researcher to synthesize existing views in literature, theoretical 

and/or empirical to formulate answers (Imenda, 2014). For this DNP project, the Iowa model 

will be the conceptual framework. 

The Iowa Model 

The Iowa model introduced in 1994 by the Leadership of the Research Committee at the 

University of Iowa Hospitals and Clinics was first implemented as a quality improvement 

measure in acute care nursing practice (Rycroft-Malone & Bucknall, 2010). The model was 

revised, however, in 1998 using evidence-based practice (EBP) literature (Rycroft-Malone & 

Bucknall, 2010). The modelôs focus concerns the translation of research results into clinical 

practice in order to improve patient outcomes (Brown, 2014). With this focus, the model has 

since been used widely as a guide in the evaluation, translation, and implementation of EBP into 

current practice (Titler, 2010). 

The components of the Iowa model that should be present in order to promote its success 

include: (1) establishing the importance of approaching the practice change as a team; (2) 

highlighting the value and importance of the literature review and evaluation within the process 

of EBP; and (3) understanding that EBP change is a process with a variety of steps that must 

occur so that clinical behavior and system support are able to bridge together for the delivery of 
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EBP in health care (Doody & Doody, 2011). This model begins with identification of either a 

problem focused or a knowledge focused trigger (Titler, 2010).  

Concepts 

Following this identification, there are six steps of the model (Figure 1) that take place, 

which include: (1) establishment of priority for this change within the organization; (2) 

formation of a team; (3) assembly of relevant research and related literature; (4) synthesis and 

critique of research for its potential use in practice; (5) pilot of the change in practice; and (6) 

evaluation if the change is adequate for adoption into practice and if implementation is 

appropriate or if continued evaluation is needed to establish quality of care and new knowledge 

(Titler, 2010). 

Step 1 

The problem focus trigger for this project is protocol development for the use of 

alkalinized lidocaine as the medium for ETT cuff inflation with the hope of enhancing 

prevention of cough and POST. In order to successfully implement this stated change, a protocol 

that uses evidence-based research made easily accessible and simple to follow by the anesthesia 

providers needs to be established. 

Step 2 

Once this protocol for practice change is deemed an organizational priority, a team 

including stakeholders and providers were compiled to assemble the relevant research and 

literature that was utilized to guide and inform the clinical question.  
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Step 3 and 4 

For this particular inquiry, the team gathered an appropriate amount of research 

concerning the use of intracuff-alkalinized lidocaine for the prevention of cough and POST 

versus other modes of prevention. The Iowa model combines existing research evidence with 

other types of evidence, such as case reports and expert opinions (Titler, 2010). Expert opinions 

are in fact available for this problem focus trigger as there is current use of intracuff-alkalinized 

lidocaine among some providers within the identified facility, but there lacked a protocol. 

Furthermore, there is ample research on this topic including a meta-analysis, which allowed 

progression to the following step. 

Step 5 

Next, a decision was constructed in the development of a protocol for the use of intracuff-

alkalinized lidocaine, and the team members subsequently identified benchmarks, timeframes, 

and education, allowed for the next steps in the model to proceed. 

Step 6 

Once education of anesthesia providers about the new protocol was completed, a pilot 

protocol was written and introduced, and changes were monitored and documented. 

Documentation included ease of reading and understanding the protocol, and whether or not the 

providers felt it was strong enough to cite for their own evidence-based practice. Additionally, 

informal interviews for evaluation occurred on a regular basis throughout the pilot stage, and 

then formally, when a benchmark was achieved. Finally, a decision point arose concerning 

adoption of the protocol. This was accomplished by: (1) determination of whether the problem 

trigger still remained an organizational priority; (2) inquiry into whether improvements were 
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required to better the process; (3) and if motivation by the team could be established to support 

the change, with new benchmarks set. This cycle continued in repetition at the organizational 

level in order to ensure the most evidence-based practice remained the current practice of the 

anesthesia providers in order to prevent cough and POST.  

 

FIGURE 1. The Iowa model. (Implementation of a multi-modal approach to pain management in the opioid-

tolerant orthopedic patient. Modified from original Iowa Model of EBP in Titler, M. (2010). Iowa model of 

evidence-based practice. In Rycroft- Malone, J., & Bucknall (Eds.), Models and frameworks for implementing 

evidence-based practice: Linking evidence to action, pp. 138-146).  
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Synthesis of Evidence 

Research has shown that the use of alkalinized intracuff lidocaine is an easy, safe, and 

effective method for reducing cough, as well as POST and emergence phenomenon. In order to 

compile best practices to create an evidence-based protocol, several literature searches were 

conducted using PubMed, Google Scholar, Turning Research into Practice (TRIP) database, and 

Cochrane central registers. The key words used for the literature search were intracuff lidocaine, 

general endotracheal tube anesthesia, and anesthesia. Related terms consisting of emergence 

phenomena, POST, cough prevention, and cuff over inflation were included to better identify 

relevant articles. The inclusion criteria for the literature encompassed: English language, 

published within the last 10 years, and human species. Exclusion criteria included articles that 

were not published in English, were outdated (over 10 years old), were not conducted on human 

participants, or were not relevant to the proposed topic. These searches originally yielded 178 

articles, of which 76 were considered worthy. After further review, 11 articles were retained to 

apply directly to this projectôs purpose. Elimination of the other 65 articles was based on article 

age, lack of results, or did not meet the level of evidence worthy of basing clinical practice. 

Appendix A provides a summary of each article. 

Detriments of Cough and Post-Operative Sore Throat  

Cough and POST can be detrimental to patients who undergo GETA, both in general 

discomfort as well as physiological sequelae that can occur, particularly with coughing (Lam et 

al., 2015). These conditions can be especially adverse for patients undergoing EP procedures, 

who commonly have underlying cardiac abnormalities that can be triggered and/or exacerbated, 

even to a critical point, due to coughing (Yildiz et al., 2018). An article by Tung et al. (2019) 
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showed that 40% of patients cough and buck due to stimulation from the ETT; the physiologic 

consequences observed with cough include elevated intrathoracic pressure, decreased venous 

return to the heart, increased intraabdominal pressures, decreased functional residual capacity, 

and increased blood pressure. Furthermore, it was shown that all of these responses place the 

patient at risk for hypoxemia and/or cardiac dysrhythmias and ischemia (Tung et al., 2019). As 

for POST, sometimes considered a minor side effect of GETA, Gemechu, Gebremedhn, and 

Melkie demonstrated a 59.6% occurrence, according to a 2014 study. This study also affirmed 

that POST could be extremely uncomfortable for patients leading to unwanted post-surgical 

outcomes (Gemechu, Gebremedhn, & Melkie, 2014). Additionally, another 2018 trial showed 

the incidence of POST to range from 7% to 90% after GETA, proving the need for attention and 

intervention in order to improve anesthetic outcomes (Park, Lee, Lee, Kim, & Kim, 2018).  

Cough 

Nagarajaiah et al. (2017), Acharya et al. (2016), and the trial by Navarro et al. (2012) 

reduced cough due to stimulation from the ETT in the Lam et al. (2015) systematic review and 

meta-analysis, the comparative studies. Cough being defined as a sudden, forceful expiration that 

is sustained long enough to interrupt spontaneous ventilation (Soussi et al., 2016). Of note, the 

Navarro et al. (2012) trial focused specifically on coughing and POST in smokers, as these 

patients tend to have reactive airways. Furthermore, in a more recent randomized-control trial 

looking at alkalinized lidocaine-filled tracheal tube cuffs in children, this method reduced the 

hemodynamic response following tracheal extubation as well as decreased the incidence of 

laryngotracheal morbidity (Soares et al., 2017). Additionally, studies performed by Nath et al. 

(2018) and Amucheazi et al. (2018) showed that alkalinized lidocaine in the ETT cuff provided a 
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significant reduction in cough from GA and POST even after short surgical procedures, disputing 

the DôAragon et al. (2013) randomized double-blind prospective study that showed no benefit for 

procedures less than two hours.  

Post-Operative Sore Throat 

Post-operative sore throat was shown to be reduced using alkalinized intracuff lidocaine 

within the Lam et al. (2015) meta-analysis and systematic review, Nagarajaiah et al. (2017) and 

Acharya et al. (2016) comparative studies, and the Navarro et al. (2012), Nath el al. (2018), and 

Amucheazi et al. (2018) trials. Additionally, it was affirmed by a randomized-controlled trial by 

Soares et al. (2017) that the incidence of sore throat eight hours after ETT extubation was 

significantly reduced in the alkalinized intracuff lidocaine groups compared to those filled with 

air. Similarly, Abbasi et al. (2013) conducted a double-blind randomized control trial with the 

aim of identifying the efficacy of intracuff lidocaine use in reducing postoperative mucosal 

damage of the trachea. With the extreme fragility of the tracheal mucosa along with TI and other 

respiratory movements as a known cause of mucosal damage and abrasion of tracheal 

epithelium, it was reasoned that lidocaine might be useful in reducing this damage due to its 

vasodilation mechanism, and thus reducing POST (Abbasi et al., 2013). The results did indeed 

show through fiber optic bronchoscopy that tracheal mucosal damage was more frequent in the 

control group (air in the ETT cuff) compared to the lidocaine group at 24 hours and 48 hours 

post-intubation (Abbasi et al., 2013).  

Lidocaine 

Lidocaine is an amino amide local anesthetic that effectively blocks both the initiation 

and conduction of nerve impulses (Nagelhout & Elisha, 2018). This occurs because of decreased 



 

 

 

 

26 

neuronal membrane permeability to sodium ions, resulting in inhibition of depolarization with 

blockade of conduction and ultimately leading to a local anesthetic effect (Nagelhout & Elisha, 

2018). Lidocaine is not the only local anesthetic that has been tested within the ETT cuff, but it 

has been found to have the least potential for neurologic and cardiovascular side effects, so is 

thought to be the safest choice (Morad & Ramin, 2010). Lam et al. (2015) conducted a 

systematic review and meta-analysis using 19 studies investigating the effect of intracuff 

lidocaine and found that intracuff inflation with lidocaine to prevent cough and POST is the 

optimal approach. Comparative studies performed by Nagarajaiah et al. (2017) and Acharya et 

al. (2016), and a double-blind randomized trial by Navarro et al. (2012) yielded research results 

showing that intracuff lidocaine provides superior benefit for POST, cough and/or the 

hemodynamic effects of extubation when compared to other intracuff media (i.e., air or saline). 

Lidocaine dosages. The Navarro et al. (2012) study used 2% lidocaine with 8.4% 

injected into the cuff using the minimal leakage technique; some cuff media (air, saline, and 

lidocaine) removed after inflation to allow a small air leak on inspiration (Jordan, Van Rooyan, 

& Venter, 2012). This study did show success with decreasing cough and preventing POST, but 

the provider must know how to appropriately utilize the minimal leakage technique. The in vitro 

study performed by Souissi et al. (2016) confirmed that alkalization increases the lidocaine 

diffusion across the cuff membrane and that 160 mg (4 mL of 4% lidocaine) of intracuff-

alkalinized lidocaine led to the most significant reduction in the incidence of cough. This study 

was the only one that compared different lidocaine dosages; 40 mg, 80 mg, and 160 mg to 

document effectiveness (Soussi et al., 2016). Within the target facility, the expert opinion of the 

anesthesia providers currently using alkalinized lidocaine noted higher success rates with using 
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160 mg (4 mL of 4% lidocaine) and 8.4% sodium bicarbonate (normally 3-4 mL). The 

recommendation is to add the sodium bicarbonate to the lidocaine within the ETT cuff to obtain 

a seal at a positive ventilation pressure of 30 cmH2O in order to prevent over-inflation (Soussi et 

al., 2016). 

Intr acuff Pressure 

The purpose of the ETT cuff is to provide a seal within the airway to allow for positive 

pressure ventilation without volume loss, as well as to provide protection from aspiration of 

gastric contents (Jordan, Van Rooyan, & Venter, 2012). The cuff pressure exerted on the trachea 

must be maintained within a therapeutic range that is high enough to ensure adequate delivery of 

mechanical ventilation and prevention of aspiration, but low enough to ensure perfusion to the 

capillaries of the trachea without causing injury (Jordan, Van Rooyan, & Venter, 2012). In 

adults, the capillary pressure of tracheal mucosa varies between 25 centimeters (cm) of water 

pressure (cmH2O) and 30 cmH20 (Nagelhout & Elisha, 2018). If pressure on the trachea exceeds 

this, tracheal ischemia and injury can occur (Soares et al., 2017). Within the Soares et al. (2017) 

trial, the ETT cuff pressure was on average maintained below 20 cmH2O as continuously 

measured with a pressure transducer. This level of pressure is considered safe as it relates to the 

risk of airway damage in both adults and children (Soares et al., 2017). Furthermore, the ETT 

cuff pressures were evaluated in the Navarro et al. (2012) as well as the Nagarajaiah et al. (2016) 

trials; and in both cases, the cuff pressures remained stable, with intracuff lidocaine actually 

preventing over-inflation of the ETT cuff while remaining under 25 cmH2O. The Navarro et al. 

(2012) trial also looked at initial volume needed to inflate the ETT cuff and found the lidocaine 

group averaged 6.9 ° 2.6 mL. The trial by Souissi et al. (2016) proclaims that using liquid as the 
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intracuff medium prevents over-inflation of the cuff, specifically when using nitrous oxide, 

which is known to diffuse into the ETT cuff and create potentially excessive inflation, causing 

damage of the pharyngeal mucosa and recurrent laryngeal nerve injury. This prevention of over-

inflation creates reduced cuff-pressures, decreased risk of mucosal injury and/or cuff rupture, 

thereby reducing the risk of both cough and POST. 

Strengths 

The synthesis of evidence provided substantial, high-quality evidence showing the use of 

alkalinized intracuff lidocaine as effective for decreasing cough and POST while maintaining 

appropriate pressures within the ETT cuff. The Melnyk and Fineout-Overholt (2019) rating 

system for the hierarchy of evidence was implemented. Included articles were all Level I and II, 

meaning they include systematic review and meta-analysis of randomized controlled trials and/or 

one or more randomized controlled trials, which are considered the highest levels of evidence 

(Melnyk & Fineout-Overholt, 2019). Moreover, it should be noted that the safety margins of 

lidocaine are very high, with no reports of lidocaine overdose, systemic toxicity, or ETT cuff 

rupture in any study (Lam et al., 2015). In addition, the price of lidocaine is incredibly low, 

approximately $1.04 per milliliter (mL) of the 4% solution (UpToDate, 2019). The cost benefits 

from prevention of POST and emergence phenomena cough can be substantial, as either or both 

adverse outcomes can lead to additional treatment(s) required and/or an increased length of stay 

(Eipe, Gupta, & Penning, 2016). 

Weaknesses 

Weaknesses and limitations noted among the evidence include small sample sizes found 

in a few of the randomized clinical trials as well as variability seen in clinical factors along with 
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non-uniform reporting of clinical parameters which contributed to observed heterogeneity (Lam 

et al., 2015). Additionally, there were differences among the specific surgeries the participants 

underwent who were subject to a variety of anesthesia strategies, which may have altered results. 

After completion of a thorough literature review, which examined the use of alkalinized 

intracuff lidocaine as the medium for ETT cuff inflation, the evidence thoroughly supported the 

need to update practice and develop a protocol as an evidence-based reference for practitioners. 

METHODS 

Design 

The principle investigator (PI) drafted a protocol through a systematic process of stating 

the protocol objectives, identifying the questions, target population, clinical specialty, and 

intended users. The key recommendations were outlined based on the identified evidence, 

including strength of evidence figures such as the hierarchy of evidence pyramid. Finally, a 

method of validation for the protocol, stakeholder involvement, and a disclaimer was 

highlighted. An evaluation tool, which appraised the methodological quality of both guidelines 

and protocols, the Deutsche Instrument zur methodischen Leitlinien-Bewertung (DELBI), was 

used to assess the overall quality of the protocol (Siering, Eikermann, Hausner, Hoffmann-Eßer, 

& Neugebauer, 2013). The protocol was adjusted until it was found to be valid and then was 

presented to the local anesthesia department. 

Instrument  

DELBI  

The DELBI (Deutsche Instrument zur methodischen Leitlinien-Bewertung [German 

Instrument for the Methodological Appraisal of Guidelines]) is a tool used for the appraisal of 
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the methodological quality of both guidelines and protocols (Ärztliches Zentrum für Qualität in 

der Medizin [ÄZQ], Arbeitsgemeinschaft der Wissenschaftlichen Medizinischen 

Fachgesellschaften [AWMF], Deutsches Instrument zur methodischen Leitlinien-Bewertung 

[DELBI], 2008). For the purposes of this project, a protocol was developed. The protocol, 

defined by DELBI to mean, ñSystematically developed statements to assist physicians and, if 

necessary, other healthcare professionals and patients with decisions about appropriate health 

care in specific clinical circumstances,ò will be tailored for the anesthesia providers and the 

facility (ÄZQ, AWMF, & DELBI, p. 8, 2008). This tool was first introduced in Germany 

between 2003 and 2005 by a multitude of protocol experts and was updated with an addendum in 

2007-2008 based on both international and national manuals for protocol adaptation (ÄZQ, 

AWMF, & DELBI, 2008). DELBI consists of 34 criteria, organized into eight domains, used to 

assess the methodological quality and practicability of a protocol (ÄZQ, AWMF, & DELBI, 

2008). The first six domains that assess fundamental quality requirements correspond to those of 

the AGREE instrument, which was validated by an international working group with German 

participation in order to develop DELBI (ÄZQ, AWMF, & DELBI, 2008). Domain 7, used to 

describe the applicability to the German healthcare system, and Domain 8, used to describe the 

requirements that must be met by protocols developed on the basis of already existing protocols, 

are not applicable for the proposed protocol, so will be excluded from this appraisal (ÄZQ, 

AWMF, & DELBI, 2008). The first six domains to be used for the proposed protocol will 

include scope and purpose, stakeholder involvement, methodological rigor of development, 

clarity and presentation, and editorial independence (ÄZQ, AWMF, & DELBI, 2008). 
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Domain 1. Scope and purpose. The first domain identifies the overall aim of the 

protocol and includes the specific clinical questions/problems as well as the target population. 

Because protocols may affect the health status of specific groups of patients, both the operating 

target and the specific area or setting of the problem should be precisely defined. This includes 

the clinical questions that should be covered by the protocol as well as key recommendations. 

This domain also inquires if the patients, for whom the protocol is meant to apply, are 

specifically described (ÄZQ, AWMF, & DELBI, 2008). 

Domain 2. Stakeholder involvement. The second domain focuses on involving the 

views of its intended users, affected patients, and the extent to which the protocol reflects them. 

It is recommended that not only the professional groups affected by the subject of the protocol be 

part of its development, but also there should be input from all relevant professional groups as 

well as patientsô views and preferences ( ZQ, AWMF, & DELBI, 2008). Within this domain, 

the target users of the protocol need to be clearly defined and piloted among the user group or a 

representative sample in an effort to increase buy-in (ÄZQ, AWMF, & DELBI, 2008).  

Domain 3. Methodological rigor of development. The third domain relates to the 

process used to search and synthesize the evidence and the methods used to formulate, review 

and update the recommendations. The areas within this domain first look specifically to whether 

the selection criteria for the evidence is clearly described, the health benefits, side effects, and 

risks have been considered when formulating the recommendations, and an explicit link exists 

between the recommendations and the supporting evidence (ÄZQ, AWMF, & DELBI, 2008). 

This domain then identifies if there has been an expert external review of the protocol prior to 
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publication and a procedure is provided for updating the protocol (ÄZQ, AWMF, & DELBI, 

2008).  

Domain 4. Clarity and presentation. The fourth domain encompasses the 

comprehensibility of the language and the format of the protocol. This domain first wants to 

know if the recommendations of the protocol are specific and unambiguous and the different 

options for management of the condition are presented clearly (ÄZQ, AWMF, & DELBI, 2008). 

This domain considers whether the key recommendations of the protocol are easily identified 

and are supported with tools and/or materials for application (ÄZQ, AWMF, & DELBI, 2008). 

Domain 5. General applicability.  The fifth domain pertains to the likelihood of 

organizational, behavioral and cost implications of applying the protocol. First, it looks at 

potential barriers within the organization and if these barriers have been identified and discussed. 

Then, potential cost implications associated with applying the recommendations of the protocol 

are considered, and finally, the protocol presents review criteria key for the monitoring and/or 

audit process (ÄZQ, AWMF, & DELBI, 2008). 

Domain 6. Editorial i ndependence. The final domain that will be considered for this 

project protocol is concerned with editorial independence and acknowledgement of possible 

conflicts of interest. The criteria for this domain focus encompass editorial independence of the 

funding organization(s) as well as all conflicts of interest of members of the protocol 

development group (ÄZQ, AWMF, & DELBI, 2008). 

Domain 7. Applicability to the German healthcare system. This domain is excluded 

from this project because it bases its findings specifically on the German healthcare system. Yet, 

for completion purposes, Domain 7 will be described. This domain first focuses on 
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recommendations for preventive, diagnostic, therapeutic, and rehabilitative measures for 

different areas of care and evaluates information by stating which measures seem to be 

unsuitable, redundant, or outdated (ÄZQ, AWMF, & DELBI, 2008). It then assesses the clinical 

information organization to ensure the clinical decision-making process is presented 

systematically and is easy to understand, as well as promoting ease of accessibility and 

dissemination of the protocol (ÄZQ, AWMF, & DELBI, 2008). Lastly, this domain looks for a 

description of the concept for implementing the protocol as well as a protocol report (description 

of the methods used) (ÄZQ, AWMF, & DELBI, 2008). Notably, though, Germany has improved 

healthcare outcomes when compared to the United States, likely attributable to the degree of 

development and use of evidence-based protocols and guidelines (Sawyer & McDermott, 2019). 

Domain 8. Methodological rigor of development when using existing guidelines 

(protocols). This domain pursues recommendations that have been developed on the basis of 

existing protocol recommendations, with the items of this domain to be assessed: if  the authors 

of the protocol indicate they have systematically considered existing protocols for the 

development of their own protocol, or if, it is obvious to the appraisers of the protocol that other 

protocols were used in the development of a new protocol (ÄZQ, AWMF, & DELBI, 2008). 

Because this protocol is not derived from any previous protocol(s), it does not need to be 

included. 

The DELBI instrument is generic and can be applied to protocols for any clinical areas 

and any areas of care (ÄZQ, AWMF, & DELBI, 2008). DELBI is intended to be used by 

protocol developers to assist in following a structured and rigorous development methodology, 

as a self-assessment tool, to ensure protocols comply with international standards, as well as 
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physicians or other healthcare providers who wish to self-appraise before adopting protocol 

recommendations (ÄZQ, AWMF, & DELBI, 2008). The developers of the instrument advocate, 

before applying the checklist that appraisers attempt to identify all available information 

regarding the protocol development process, and the assessment should be based solely on 

publicly available information (ÄZQ, AWMF, & DELBI, 2008).  

DELBI Training  

The DELBI instrument (Appendix B) is an easy to use assessment tool that can be 

performed quickly with precise results and is considered one of the best choices when examining 

a comprehensive protocol appraisal (Siering et al., 2013). The instructions for use are clear and 

easy to follow, and the tool can be sent by email or filled out in person. Additional information 

was provided for each item of the DELBI instrument, intended to help with understanding the 

issues and concepts addressed within the items (ÄZQ, AWMF, & DELBI, 2008). To measure the 

degree to which a criterion was fulf illed, a response scale was used to rate each item of the 

instrument, which consists of 23 criteria under six domains (Domains 7 & 8 excluded). The 

responses were rated on a four-point scale ranging from ñstrongly disagreeò (1) to ñstrongly 

agreeò (4), with a quality score for each domain calculated to determine a recommendation for 

use of the protocol. For each domain, a score was attained using the given formula (Appendix 

C), and then calculated by summarizing all the scores of the individual items and standardizing 

the total as a percentage of the maximum possible score for each domain (ÄZQ, AWMF, & 

DELBI, 2008). 

The appraisers of the protocol were requested to complete the DELBI appraisal process 

through email. Each appraiser received a pdf copy of the protocol as well as the DELBI tool and 
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instructions (https://www.leitlinien.de/mdb/edocs/pdf/literatur/german-guideline-appraisal-

instrument-delbi.pdf). Each participant signed a form (Appendix F) stating they understood how 

to use the tool and were given the PIôs personal contact information for any questions regarding 

the protocol or how to utilize the DELBI tool. The appraisers then individually fill ed out the 

scores for each of the first six domains. The form was emailed back to the PI to analyze.  

Setting 

This project took place at a large academic hospital in Tucson, Arizona within the 

anesthesia department. The target population was anesthesia providers at this facility. 

Participants  

Two participant groups were necessary for completion of this project. Group 1 evaluated 

the protocol and Group 2 fill ed out a post-survey determining if the protocol was applicable to 

their department. 

Group 1 was a convenience sample of anesthesia providers recruited through an email, 

sent by an anesthesia staff office member and blinded to the investigator, requesting appraisal of 

the guideline using the DELBI appraisal tool. A total of 32 CRNAs were included in the email 

sent. The PIôs email address was included in the initial email and participants were directed to 

contact the PI if they wanted to participate. Recruitment of providers lasted 14 days. As stated by 

the writers of the DELBI tool, the guideline should be assessed by at least two appraisers, with 

four most preferable, in order to increase the reliability of the assessment (ÄZQ, AWMF, & 

DELBI, 2008). Once a sufficient number of appraisers were recruited, a disclosure letter 

(Appendix G) was transmitted to each with an explanation of the project, what requirements 
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were needed from them, and information provided to each outlining the voluntary nature of the 

project while stating that completion of the appraisal implied informed consent. 

Group 2 participants were recruited once Group 1 participants had assessed the protocol. 

The Chief CRNA of the project site (two weeks before a scheduled staff meeting) sent an email 

to the anesthesia department, totaling 38 CRNAs. The email included an itinerary of the meeting 

as well as a copy of the PowerPoint presentation and evidence-based protocol. After the meeting, 

the audience was asked for their participation in a post- survey to determine the clarity and 

feasibility of its use within the department, as well as identification of any barriers (Appendix 

G). This information was used to determine feasibility of using the protocol, thereby answering 

the project question. A disclosure form for participation was attached to the survey (Appendix 

H). 

Intervention 

The planned intervention was the development of a protocol after an identified gap in 

practice and evidence based on conversations with the chief CRNA and the aforementioned 

anesthesia provider who already utilizes alkalinized intracuff lidocaine in his practice. The 

protocol was developed based on the current evidence-based recommendations. After being 

deemed valid by the assessors, the protocol was presented and reviewed by other department 

stakeholders to determine clarity, feasibility, and to identify any potential barriers to its use. 

Once completed, the protocol can be made available to the anesthesia department for other 

procedures involving GETA. 



 

 

 

 

37 

Data Collection 

The data acquired for this project began after both organizational (Appendix D) and 

University of Arizona Internal Review Board (IRB) (Appendix M) approval. The DELBI 

appraisal tool was utilized to evaluate and assess the developed evidence-based protocol by the 

volunteer stakeholder appraisers. A link to the DELBI site was emailed to all potential 

participants with instructions regarding use of the tool. Participants were instructed to sign a 

confirmation that they understood how to grade and use the tool (Appendix F). Once 

confirmation was returned, the newly developed protocol was then sent for appraisal (n=2). 

Participants were provided four weeks to complete the grading of the protocol with weekly 

reminders to finish the assessment. The completed DELBI appraisal tool was then returned to the 

PI by email for analysis of the concluded data. Data collection for feasibility was collected from 

Group 2 after a presentation explaining the key recommendations of the protocol. The survey 

(Appendix I) consisted of three questions, two Likert scale questions and one open-ended 

question. Participants were instructed to place their survey face down on the table as they exited 

the meeting. 

Data Analysis 

The final scores from each appraiser using the DELBI instrument were calculated using 

the aforementioned formula (Appendix C) and given a percentage value based on all six 

domains. An Excel spreadsheet was utilized to perform the calculations and display results. The 

PI analyzed the scores, presented as percentages, to determine the strength of the protocol. As 

stated by the authors of the DELBI tool, ñthe agree collaboration has agreed on how to calculate 

domain scores that can be usedò and the decision to make use of the method for calculating 
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standardized domain scores set out by the agree collaboration is up to the user (ÄZQ, AWMF, & 

DELBI, p. 12, 2008). Therefore, this appraisal was scored using the same quality thresholds set 

out by the agree collaboration, which states a protocol is considered high quality when its scores 

are greater than 70% (AGREE Next Steps Consortium, 2017). Once established as a strong 

protocol, a paper survey was conducted in-person to determine the clarity and feasibility of its 

use within the department, as well as identification of any barriers (Appendix I). This evidence 

was used to determine the answer to the project question. Data analysis from the survey was 

totaled and reported as frequencies. The open-ended question was evaluated for concepts and 

categorized into themes as necessary.  

Resources 

No funding was necessary for this project outside of the computer used to complete this 

work, and the time and effort.  

Ethical Considerations 

Approval from the International Review Board (IRB) for both the hospital (Appendix D) 

and the University of Arizona (Appendix M) was attained in order to proceed with this project. 

These approvals are essential due to The Belmont Report, drafted by the National Commission 

for the Protection of Human Subjects of Biomedical and Behavioral Research, which is used to 

emphasize the three most important ethical principles that must be recognized within research 

(Borenstein, 2018). These three principles include respect for persons, beneficence, and justice.  

Respect for Persons 

Upholding the right of a competent person to make decisions regarding their own lives is 

the obligation associated with autonomy, and the idea behind respect for persons (Borenstein, 
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2018). The focus of this project was solely on anesthesia providers. Consent was obtained from 

all participants, and each was made aware that withdrawal at any time was possible. For any 

contributions made, they were listed.  

Beneficence 

Researchers are obligated to protect and uphold the well-being of others, ensuring the 

possible benefits are maximized while possible harms are minimized (Borenstein, 2018). 

Because this project had no direct contact to patients or patient care, there was no risk to patients. 

The written protocol is intended to act as a guide for the anesthesia providers in order to continue 

to provide the safest, evidence-based standard of care to patients. International Review Board 

approval, by both the University of Arizona (Appendix M) and BUMC-Tucson (Appendix D), 

was obtained prior to project start for assurance that all parties were protected. 

Justice 

The idea of justice as it pertains to research requires that benefits and burdens that might 

be acquired from research be fairly distributed, and researchers must develop a strategy to ensure 

fairness among subjects (Borenstein, 2018). The target population of this project were the 

anesthesia providers using GETA for minimally stimulating and EP procedures. The newly 

written protocol will be made available to all providers to adopt as the standard of care with no 

exclusion criteria required to gain access. The protocol is intended to provide the most up-to-date 

evidence regarding the use of alkalinized intracuff lidocaine in order to reduce cough and POST. 

RESULTS 

The DELBI tool provided in Appendix B displays the specific questions answered by the 

appraisers for each domain using a ó1ô to ó4ô scale. The domains were scored individually and 
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then totaled to give an overall score for the protocol, all of which were entered into a Microsoft 

Excel spreadsheet (Appendix C for the formula used). The individual results of the evaluations 

are provided in Appendix J. 

Each individual domain received a final percentage score based on the evaluations of 

each appraiser. The scores for each domain were 100% (Domain 1), 71% (Domain 2), 76% 

(Domain 3), 75% (Domain 4), 78% (Domain 5), and 83% (Domain 6) respectively. According to 

the agree collaboration, a score above 70% is indicative of a high-quality domain (AGREE Next 

Steps Consortium, 2017). Domain 2, which involved stakeholder involvement, received a lower 

percentage score due to decreased individual scores on ñThe patientsô views and preferences 

have been soughtò and ñThe guideline has been piloted among target group members.ò These 

scores reflect the lack of patient input due to project and IRB limitations as well as no pilot phase 

related to project facility rules and timeline. Despite this, the total of each domain was added and 

given a percentage per the provided DELBI equation (Appendix C), and the overall assessment 

score of the protocol was determined to be 79%, which qualifies as high-quality (AGREE Next 

Steps, 2017). 
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FIGURE 2. DELBI statistics results. 

With establishment of the quality of the protocol, a presentation then took place at a 

regularly scheduled monthly staff meeting within the target facility to introduce the protocol and 

explain the recommendations. The Chief CRNA sent out an email detailing the meeting along 

with a copy of the PowerPoint presentation to be used by the PI (Appendix L). After the 

presentation, a three-question feasibility survey was distributed to each of the attending CRNAs 

(n=10). Questions 1 and 2 were Likert scale questions regarding the clarity and feasibility (1 = 

least clear/feasible and 4 = most clear/feasible) of the protocol. Results for these two questions 

equaled 97.5% for clarity and 90% for feasibility, respectively. Question 3 was an open-ended 

question regarding noted barriers identified by the providers. Results for question 3 indicated a 

potential barrier theme of drug availability within the operating rooms (Pyxis) and/or timely 
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delivery of the drugs by pharmacy (n= 3) as well as communication/agreement by the physician 

anesthesiologists (n=1).  

 
FIGURE 3. Feasibility survey results. 

 
FIGURE 4. Breakdown of feasibility survey results. 
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Strengths and Weaknesses 

The protocol was developed in order to directly affect the evidence-based practice for 

anesthesia providers at a local level within the target hospital. The protocol was created using 

current, Level 1 evidence that supports the key recommendations in the protocol. For those 

anesthesia providers already using alkalinized intracuff lidocaine within the target facility, there 

is now a high quality, evidence-based protocol to reference. For those new to the idea of filling 

the ETT cuff with anything but air, this protocol can act as a guide for the use of alkalinized 

lidocaine within the ETT in order to decrease the risk of cough during longer, minimally 

stimulating procedures.  

Limitations regarding the protocol were identified as a trend, which highlighted a 

potential barrier in access to the two medications needed for intracuff instillation. Specifically, 

the medications are not currently available in the operating room medication distribution 

machine (Pyxis) and there is some reluctance that the pharmacy would send the medications (4% 

lidocaine & 8.4% sodium bicarbonate) efficiently. Another barrier identified by one respondent 

was regarding acceptance by the physician anesthesiologists, who technically supervise the 

practice of the CRNAs. The physician anesthesiologists may not know the advantages of this 

anesthetic method nor be up to date on the literature and may be unaware of the protocol, which 

can result in rejection of the practice.  

DISCUSSION 

The protocol included three key recommendations regarding alkalinized intracuff 

lidocaine which highlight that lidocaine is the optimum medium to be instilled into the ETT cuff 

in order to prevent cough, the most effective dosages of lidocaine and alkalization, as well as the 
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safety established with the use of alkalinized lidocaine within the ETT as it relates to cuff 

pressures. The protocol in its entirety can be reviewed in Appendix K. Based on the DELBI 

evaluation completed by the appraisers in Group 1, the protocol performed above the 70% 

threshold in all domains, confirming it is a high-quality protocol (AGREE Next Steps 

Consortium, 2017). Group 2 then completed the feasibility survey after listening to a 

presentation outlining the protocol, which showed that the protocol is both clear and feasible for 

use by the anesthesia department. Barriers to feasibility for using the protocol exhibited a trend 

highlighting access to the medications as a noted potential barrier, and one respondent relayed 

uncertainty about acceptance by the physician anesthesiologists. Nonetheless, feasibility of the 

protocol for the target facility and population was found to be 90%, which shows that ultimately 

the protocol can be effectively utilized by the anesthesia department. 

Conclusion 

Minimizing or preventing cough due to ETT stimulation during long, minimally 

stimulating procedures can improve patient outcomes, especially for those with underlying 

cardiac instability. Literature states alkalinized intracuff lidocaine is a safe, easy, and effective 

method for preventing cough as well as secondary effects of decreasing POST and emergence 

phenomena (e.g., cough, agitation, restlessness). After an extensive literature review, the 

research is clear, supporting the key recommendations stated in the protocol. The Iowa model, 

used as the conceptual framework, guided the PI in translating the current evidence to create an 

evidence-based protocol. After development of the protocol, the DELBI appraisal tool was 

utilized to ensure a high-quality guideline had been developed. A feasibility survey was then 

obtained from the attending members of an anesthesia monthly meeting, ultimately 
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demonstrating that the protocol has 90% feasibility for use within the target hospital. Increased 

usage of alkalinized intracuff lidocaine for longer, minimally stimulating procedures through 

referencing the evidence-based protocol can promote enhanced outcomes and stimulate 

stakeholders, especially the physician anesthesiologists, to reduce barriers and engage in its 

continued use for an increasing number of procedures.  

Dissemination 

Dissemination of the proposed protocol took place at a scheduled anesthesia staff meeting 

at the target hospital. An email was sent by anesthesia department office staff to invite all the 

anesthesia providers to attend an informational session regarding the protocol and evidence-

based findings. Dissemination of this project took place at the Arizona Association of Nurse 

Anesthetists annual conference in March 2020 by means of a poster presentation with the PI 

present to answer questions regarding the findings and protocol. 

DNP Essentials 

For successful completion of this project, the DNP essentials outlined by the American 

Association of Colleges of Nursing and upheld by the University of Arizona must be met. This 

project met the following essentials:  

DNP Essential I 

Essential I, which includes the application of the scientific underpinnings to practice, was 

met using the Iowa model as the theoretical framework guiding the application of evidence-

based literature into evidence-based practice. 
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DNP Essential III 

Completion of DNP Essential III, application of clinical scholarship and analytical 

methods for evidenced-based practice, was attained by researching and utilizing the most current 

evidence-based literature in the development of the protocol.  

DNP Essential VIII 

Finally, the meeting of DNP Essential VIII, application of advanced practice 

competencies, occurred throughout this project by way of application of the principles of 

anesthesia, research principles, and evidence-based research strategies to develop a protocol that 

can be adopted at a local level in order to improve patient outcomes. 
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Abbasi, S., 

Mahjobipoor, H., 

Kashefi, P., Massumi, 

G., Aghadavoudi, O., 

Farajzadegan, Z., & 

Sajedi, P. (2013) 

Is it efficacious to use 

lidocaine solution in the cuff 

of the ETT in reducing 

mucosal damage following 

tracheal intubation? 

Double-blinded 

RCT 

Undertaken in the ICU of 

University Hospital, 

Isfahan, Iran: 51 patients 

(26 in lidocaine group 

and 25 in control group)- 

target population were 

patients in the ICU 

requiring TI and 

mechanical ventilation 

for acute respiratory 

failure 

Cuff pressures measured after 

intubation, and then 24 hrs and 48 hrs 

 

Data relating to oxygen saturation, 

systolic, and diastolic blood pressure 

were obtained immediately after 

intubation and then 6, 12, 18, 24, 30, 

36, 42, and 48 hrs after intubation 

 

Fiberoptic bronchoscopy was 

performed at 24 hrs and 48 hrs after 

the study and the tracheal mucosa was 

scored according to mucosal damage 

 

Binary logistic regression 

analysis showed that lidocaine 

had a significant protective 

effect against mucosal damage 

(odds ratio = 0.72, confidence 

interval = 0.60-0.87) 

Acharya, G., Gill, 

R.S., Arya, P. C., & 

Arora, K. K. (2016) 

What provides the most 

benefit between intracuff 

lidocaine and air and its 

related complications?  

Comparative 

study 

A sample of 100 patients- 

50 placed in the lidocaine 

group and 50 in the air 

group. Statistical analysis 

using SPSS version 2.1 

was used to compare the 

groups 

Statistical analysis using SPSS version 

2.1 was used to compare the groups, 

lidocaine versus air ï looking at cuff 

pressure, incidence of sore throat, 

pulse rate, and MAP  

Alkalinized intracuff lidocaine 

was shown to reduce post 

extubation sore throat and also 

decrease the hemodynamic 

response to extubation when 

compared to intracuff air 

which offers no advantage 

 

Amucheazi, A. O., 

Ajuzieogu, V. O., & 

Madu, I. (2018) 

Does intracuff alkalinized 

lidocaine effect the incidence 

of cough and postoperative 

sore throat in children? 

Prospective 

randomized 

clinical trial 

The University of Nigeria 

Teaching Hospital: 100 

patients who were 

undergoing general 

anesthesia lasting less 

than 60 minutes 

In 50 patients, air was used to inflate 

the ETT cuff and alkalinized lidocaine 

(2%) 2 mL was used for the 

remaining. Postoperative airway 

morbidities were compared between 

the two groups- the data was analyzed 

using Prism 6 statistical software 

 

A significant decrease was 

shown in the incidence of 

postoperative sore throat and 

cough in the lidocaine group 

compared to the air group 

D'Aragon, F., 

Beaudet, N., Gagnon, 

V., Martin, R., & 

Sansoucy, Y. (2013) 

What are the effects of 

lidocaine spray and intracuff 

alkalinized lidocaine on the 

occurrence of cough at 

extubation? 

Randomized 

double-blind 

prospective 

study 

120 women scheduled for 

gynecological surgery 

lasting less than 120 min 

that took place at the 

Centre Hospitalier 

Universitaire de 

Sherbrooke, a tertiary 

care hospital centre 

Primary outcome: Cough at tracheal 

extubation, which was determined 

during the time interval from the 

moment the volatile gas was turned 

off until appropriate spontaneous and 

unassisted ventilation was present 

after extubation 

 

 

Secondary outcome: Patient reported 

severity of sore throat and dysphagia 

using a visual analogue scale at 15 

Lidocaine sprayed on the 

glottic area was shown to 

decrease the incidence of 

cough at extubation while 

alkalinized lidocaine within 

the ETT cuff had no impact on 

post-extubation cough or sore 

throat 
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min, 1 hr., and 24 hrs after extubation 

 

Lam, F., Lin, Y. C., 

Tsai, H. C., Chen, T. 

L., Tam, K.W., Chen 

C.Y. (2015) 

Does the use of intracuff 

lidocaine improve 

postoperative sore throat and 

emergence phenomenon? 

A systematic 

review and 

meta-analysis 

of randomized 

controlled trials 

19 RCTs, comprising 

1566 participants  

Comprehensive literature search in 

several databases (PubMed, 

EMBASE, Google Scholar, the 

Cochrane central registers, and 

ClinicalTrials.gov registry); to 

evaluate publication bias, the 

incidence of POST in the lidocaine 

and control groups were plotted 

against precision groups by using a 

funnel plot. To investigate the 

influence of potential bias in the 

analysis, a sensitivity analysis was 

conducted as well. 

 

Intracuff lidocaine used in 

GETA significantly reduced 

the incidence of POST, 

reduced POST severity as 

evaluated by pain scores, and 

lowered the risk of other post-

intubation emergence 

phenomena such as coughing, 

agitation, and dysphonia when 

compared to other intracuff 

mediums such as air and 

saline. 

Nagarajaiah, P., 

Manissery, J. J., 

Shenoy, T., & 

Padmanabha, U. R. S. 

(2017) 

What is the most effective 

medium to use for ETT cuff 

inflation between air, a 50% 

N2O:O2 and lidocaine 2% 

during GA? 

Comparative 

study 

Two tertiary care 

hospitals and one district 

hospital attached to a 

teaching institution: 105 

subjects aged 18-60 years 

undergoing elective 

GETA for a minimum of 

90 min 

 

Subjects were randomly allocated 

between the control group (air) and 

comparative groups (N2O:O2 and 

lidocaine) - intracuff pressures along 

with intensity of sore throat were 

monitored, assessed, and documented. 

 

The use of lidocaine 2% to 

inflate the ETT cuff provides 

stable intracuff pressures and 

reduces the incidence of sore 

throat when compared to air 

and a mixture of 50% N2O:O2 

Nath, P., Williams, 

S., Mendez, F. H., 

Massicotte, N., 

Girard, F., & Ruel, 

M. (2018) 

Can alkalinized lidocaine 

preloaded in ETT cuffs reduce 

emergence cough after brief 

surgery? 

Prospective 

randomized 

trial 

Centre hospitalier de 

lôUniversite de Montreal: 

213 patients between 

ages 18 and 80, 

scheduled for surgery 

requiring GETA for a 

predicted duration < 2 

hours 

 

Primary outcome: Any cough above 

0.2 MAC of expired Desflurane was 

compared between the alkalinized 

lidocaine and saline groups using 1-

sided Fisher exact test 

Demonstrated significant 

reduction in cough on 

emergence from GA after 

short surgical procedures 

Navarro, L. H., Lima, 

R. M., Aguiar, A. S., 

Braz, J. R., Carness, 

J. M., & Módolo, N. 

S. (2012) 

Will endotracheal tube 

intracuff alkalinized lidocaine 

be superior to saline in 

blunting emergence coughing, 

postoperative sore throat, and 

hoarseness in smokers? 

Prospective, 

randomized, 

double-blind 

trial 

50 participants from 

Faculdade de Medicina 

de Botucatu undergoing 

elective gynecological, 

orthopedic, or plastic 

surgery; 74% female and 

26% male, no statistical 

difference within the 

Post-test only design research study ï 

coughing was assessed as present or 

absent in all patients. A blinded 

anesthesiologist evaluated the 

incidence of emergence coughing, 

sore throat, and hoarseness. Statistical 

analysis through power analysis was 

used to determine results. 

A decrease in incidence of 

coughing at emergence from 

GA, and of sore throat during 

post-operative period in 

smokers when ETT cuff 

inflated with alkalinized 2% 

lidocaine. Also showed that 

intracuff lidocaine prevented 
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groups (p=0.33)  significant rise in ETT 

intracuff pressure. 

 

Soares, S. M. F., 

Arantes, V. M., 

Módolo, M. P., dos 

Santos, V. J. B., 

Vane, L. A., Navarro 

e Lima, L. H., Braz, 

L. G., do Nascimento 

Jr., P., & Módolo, N. 

S. P. (2017) 

What will the effect of 

tracheal tube cuffs filled with 

air, saline, or alkalinized 

lidocaine be on hemodynamic 

changes and larygotracheal 

morbidity in children? 

RCT Conducted at the 

Teaching Hospital of 

Botucatu School of 

Medicine, São Paulo, 

Brazil: 164 participants 

aged 3-13 years 

Hemodynamic changes measured 

were the differences between highest 

systolic and diastolic blood pressures 

and heart rate at 5 min before and 5 

min following tracheal extubation ï 

laryngotracheal morbidities included 

cough, dysphonia (hoarse voice) and 

sore throat; evaluated as yes/no by 

blinded observers in the recovery 

room 8 hrs after extubation 

Overall reduction in 

hemodynamic response 

following tracheal extubation 

and a decreased incidence of 

laryngotracheal morbidity 

when ETT cuffs filled with 

alkalinized lidocaine 

(especially compared to air) ï 

also found cuff pressures 

maintained below 20 cmH20, 

which is considered safe 

 

Souissi, H., Frechette, 

Y., Murza, A., Masse, 

M. H., Marsault, E., 

Sarret, P., DôAragon, 

F., Parent, A., & 

Sansoucy, Y. (2016) 

Evaluate the benefit of ETT 

intracuff lidocaine during 

N2O-free general anesthesia, 

and what are the effects of 

alkalization on lidocaine 

diffusion across the ETT cuff 

as well as what is the impact 

on 160 mg of intracuff-

alkalinized lidocaine on 

cough upon emergence from 

anesthesia lasting over 120 

min? 

In vitro study- 

randomized 

80 participants (equal to 

or over the age of 18) at a 

tertiary care center 

undergoing elective 

gynecological or 

urological surgeries 

Primary outcome: incidence of cough 

(sudden, forceful, sustained expiration 

leading to interruption of spontaneous 

ventilation) upon emergence of GA 

(from time of volatile gas off until 

immediately after extubation). 

 

Secondary outcome: incidence of sore 

throat, hoarseness, PONV were 

recorded (15 min, 1 hr., and 24 hrs 

after extubation) as present or absent 

by same blinded investigator  

Compared to saline control 

group, incidence of cough was 

less with intracuff alkalinized 

lidocaine (76% [13/38] vs 

34% [28/37]) with absolute 

difference 42%; 95% CI 21% 

to 62%; P< 0.001 

 

No clinically significant 

differences between the two 

groups were observed for sore 

throat, hoarseness, or PONV 
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APPENDIX B: 

THE DELBI TOOL 
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APPENDIX C: 

STATISTICAL ANALYSIS USING DELBI TOOL 
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