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Abstract 

The purpose of this scholarly project was to assess the knowledge and understanding of 

intravenous lidocaine use as an adjunct to treatment of acute operative pain in the Student 

Registered Nurse Anesthetists (SRNA’s) enrolled at Adventist University of Health Sciences. It 

is imperative for SRNA’s to be cognizant of the side effects of opiate administration and 

establish proficiency in alternative pain treatment modalities. A literature review was conducted 

and demonstrated that lidocaine reduces patient’s need for narcotics as treatment for post-

operative pain and therefore reduces the amount of unwanted side effects resulting from 

narcotics by decreasing the quantity of narcotics used. The goal of this scholarly review was to 

increase the SRNA's awareness in the multimodal treatment of operative pain.  Education was 

presented to SRNA's enrolled at Adventist University's Nurse Anesthesia program on October 5, 

2017. A PowerPoint presentation was conducted as a formal educational presentation. Pre and 

post-tests underwent statistical analysis, a t-test for paired samples was conducted to analyze the 

data.  The obtained t value (-11.275, p < .001) achieved statistical significance.  Therefore, it can 

be concluded that the Power Point presentation was effective in increasing the SRNA’s 

knowledge in the use of intravenous Lidocaine in the treatment of perioperative pain.  

 

Keywords: Lidocaine, pain management, opiate, narcotic, analgesia, multimodal 
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Intravenous Lidocaine: An Adjunct Treatment of Operative Pain 

Opioids are a well-accepted treatment of acute pain induced by surgical stimuli and 

included in most anesthesia plans. However, opiates regrettably are commonly associated with 

side effects such as lethargy, respiratory depression, nausea, vomiting, and constipation. Side 

effects may be difficult to manage and may extend the post-operative recovery time. 

Additionally, administration of opiates has also fallen under intense scrutiny as a growing 

epidemic of narcotic dependency plagues America. More than 2.5 million people begin abusing 

opioid painkillers each year, and prescription opioid abuse is now the second most common type 

of illegal drug use after marijuana (Whistler, 2012). 

Anesthesia providers around the nation are making efforts to decrease opiate use in the 

peri-operative period. Development of Enhanced Recovery After Surgery (ERAS) protocols are 

directed toward multimodal pain management and limiting opioid administration. The protocol 

offers anesthesia providers an assortment of medications used to treat pain, including the use of 

lidocaine. This multimodal pain management technique aims to decrease the use of opiates and 

subsequently side effects caused by opiates. Therefore, it is important for SRNA’s to be 

cognizant of not only the side effects caused by narcotic use, but also the potential for reducing 

both patient’s need for narcotics and the amount of unwanted side effects from narcotics by 

decreasing narcotic use and adding lidocaine as an adjunctive treatment for pain. 

The scholarly review focused on answering the following questions: In patients 

undergoing surgery, how does intravenous lidocaine, as an adjunct pain management use, 

compared to narcotics alone improve pain management throughout the perioperative period? In 
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Adventist University student registered nurse anesthetists, does an educational PowerPoint 

presentation regarding intravenous lidocaine use result in an increase in knowledge base? 

Literature Review and Synthesis 

Opioid use is prevalent in America for many types of surgeries. However, opioids come 

with a host of potential undesirable side effects, which in many cases can even delay patient’s 

discharge from the hospital and subsequently burden the healthcare system with higher costs. 

The unwanted side effects from opioid use presents a clinical problem that warrants exploring, as 

some side effects are not only unpleasant but also delay discharge from the hospital. For 

example, slowed gastrointestinal motility is a common side effect which can delay discharge 

from the hospital, especially after abdominal surgery. McCarthy et al. (2010), found that 

intravenous lidocaine successfully reduced narcotic use and therefore avoided potential 

complications of opioids such as slowed bowels. Additionally, those patients who received 

lidocaine infusions had a 1.1-day reduction in the length of inpatient hospital time (McCarthy, 

2010). Therefore, using opioid therapy alone instead of a combination of opioids with 

intravenous lidocaine resulted in a longer hospital stay due to the unwanted side effects from 

opioid therapy, which burdens the healthcare system with higher costs and puts patients at 

additional risks related to longer hospital stays. 

Nausea associated with opioid use causes difficulty controlling post-operative pain with 

the use of oral pain medications; therefore, discharge from the hospital can be delayed until 

patient’s pain can be controlled without the use of intravenous opioids. Most hospitals will not 

discharge patients if pain is not controlled by oral medications, as patients will not be able to 

receive intravenous opioids at home. Thus, the reduction of nausea is vitally important for 

patients to tolerate oral narcotics, facilitating discharge from the hospital. According to Kranke et 
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al. (2015), patients receiving lidocaine infusions peri-operatively had less nausea, which could be 

a result of less narcotic use (Kranke et al., 2015). Therefore, finding ways to reduce opioid use 

peri-operatively has many benefits for both the patient and the healthcare system, including 

reduction of nausea post-operatively, which can shorten hospital stays. 

Unfortunately, surgeries by nature inflict pain and therefore some form of pain relief 

must be provided to patients for comfort post-operatively. Avoiding opioids completely is rarely 

feasible. According to McCarthy et al. (2010), lidocaine infusions reduce pain in patients 

undergoing several different types of surgeries. The design of this study involved reviewing data 

from three databases, then utilizing the Modified Oxford Scale as an instrument to measure the 

quality of the research collected. In order to account for variables, the study looked at 395 

patients and used 369 controls. Results demonstrated that lidocaine drips caused “significant 

reductions in postoperative pain intensity and opioid consumption” (McCarthy et al., 2010). 

Furthermore, the study revealed an opioid consumption reduction of 85%. Therefore, this study 

demonstrates that opioid use can indeed be reduced by using intravenous lidocaine in the peri-

operative period, and a combination of intravenous lidocaine with opioids for pain control is 

preferable to opioid use alone in pain control. 

Intravenous lidocaine can be considered a method to reduce opioid use and negative side 

effects from opioids while still providing patients with pain relief. According to Kranke et al. 

(2015), lidocaine was found to be superior to placebo drugs in decreasing pain after various types 

of surgeries. The design of this study involved collecting data from four databases, then utilizing 

two separate pieces of research to apply exclusion criteria independently to measure results from 

2802 patients. Results demonstrated that there is “low to moderate evidence” (Kranke et al., 
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2015) of pain reduction after surgeries when lidocaine is used versus a placebo. Therefore, this 

study demonstrates that intravenous lidocaine is preferable to a placebo in controlling pain. 

According to Grady et al. (2012), pain levels in fifty patients with lidocaine infusions 

during laparoscopic surgeries on female reproductive organs were reduced. The design of this 

study involved placebos and the double-blind method of research, which then utilized a verbal 

pain scale as an instrument to measure pain levels in both the placebo group and the lidocaine 

drip group of patients. In order to account for variables, the researchers “analyzed using 

descriptive and inferential statistics” (Grady et al., 2012). Results demonstrated that the group of 

patients receiving lidocaine infusion reported less pain on the third day after surgery compared to 

patients who received a placebo infusion. Implications of this study are that lidocaine can reduce 

pain post-operatively. Patients who experience less pain during the post-operative period will 

require a reduced quantity of narcotics compared to patients who report high levels of pain, 

therefore negative side effects from opioids can be abridged secondary to reduced narcotic 

requirement. Evidence quality was noted to be high, with P = 0.02 and no biases, methodological 

flaws, inconsistency, indirectness, imprecision, or publication bias noted.  

According to Farag et al (2013), administration of intravenous lidocaine in the 

perioperative period during surgical interventions on the spine reduces pain and therefore 

decreasing opioid requirements the first two days after surgery (Farag et al., 2013). The study 

used lidocaine and a placebo in the setting of spinal surgery and immediately postoperatively on 

116 adult patients and evaluating their pain using a verbal pain scoring system. In order to 

account for variables, the researchers “evaluated multivariable bidirectional noninferiority on 

both outcomes; superiority on either outcome was then evaluated only if noninferiority was 

established” (Farag et al., 2013). Results reveled lidocaine outperformed the placebo when 
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measured by the verbal response scale of pain ratings than the placebo group of patients. 

Therefore, the use of intravenous lidocaine peri-operatively outperforms any positive effects 

from the use of a placebo medication in patients recovering from surgery. Implications of this 

study are that lidocaine should be considered in the perioperative period for patients undergoing 

spinal surgery, and one could deduce the possibility of benefits during other surgery types based 

on this study. Evidence quality was noted to be high, with P < 0.001 on the verbal response scale 

and no biases, methodological flaws, inconsistency, indirectness, imprecision, or publication bias 

noted.  

Khan et al. (2016) attempted to pinpoint the optimum lidocaine infusion time to decrease 

pain during the post-operative period. The design of this study involved a review of data from 

surgeries where lidocaine was discontinued sixty minutes or less after surgery stop time and 

surgeries where lidocaine was discontinued later than sixty minutes after surgery stop time in the 

setting of bowel operations. Researchers utilized data from six databases as instruments to 

measure a quantitative analysis. In order to account for variables, the researchers used the 

“random-effects model” (Khan et al., 2016), and results demonstrated that that running a 

lidocaine drip for longer than sixty minutes after surgery stop time does not add to the benefits of 

pain control and reducing post-operative complications such as gastrointestinal slowing. 

Implications of this study are that lidocaine infusions are useful only up to an hour after surgery, 

and more studies are needed to determine exactly how much time the infusion should be run. The 

study does, however, confirm the useful effect of lidocaine in patients during the post-operative 

period, which can result in less opioid use and therefore less negative side effects resulting from 

narcotic administration. Evidence quality was noted to be high, with P <0.001 and no biases, 

methodological flaws, inconsistency, indirectness, imprecision, or publication bias noted.  
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Reducing opioid use by supplementing with intravenous lidocaine can still be beneficial 

and can reduce negative side effects from opioids since less opioids are required. According to 

McCarthy et al. (2010), lidocaine drips resulted in a 1.1-day reduction in the length of inpatient 

hospital time, a 23-hour reduction in post-operative delay of flatus, and a 28-hour reduction of 

post-operative delay of bowel movements (McCarthy et al., 2010). Implications of this study are 

that lidocaine may successfully be used to reduce narcotic use and therefore avoid potential 

complications of opioids such as slowed bowel function. Reduction of opioid use is important in 

our own clinical setting, as many hospital systems are investigating ways to reduce the 

undesirable side effects from opioids and discover ways to reduce the amounts of opioids that 

patients require post-operatively. A reduced length of hospital stay saves the healthcare system 

money, which is a positive outcome to using intravenous lidocaine. Return of bowel motility is 

important post-operatively due to complications that can occur from bowel stasis, and therefore 

intravenous lidocaine use can reduce the risk of complications from delayed flatus and bowel 

movements. 

In conclusion, this literature review demonstrates that intravenous lidocaine combined 

with opioid use, outperforms the use of opioids alone in controlling post-operative pain (Grady et 

al., 2012), reduces the negative side effects caused by opioids (McCarthy et al., 2010), and 

outperforms placebo drugs used to control pain (Farag et al., 2013 and Kranke et al., 2015). 

Therefore, SRNA’s should be educated about the benefits of intravenous lidocaine use and 

implement intravenous lidocaine use into their own clinical practice and provide a reasonable 

rationale for the peri-operative use of intravenous lidocaine. More studies are needed to 

determine optimal duration of peri-operative lidocaine infusions (Khan et al., 2016), however the 
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benefits of intravenous lidocaine in reducing side effects from opioids has clearly been 

demonstrated. 

Contribution, Dissemination, and Justification 

This scholarly review contributed to the awareness of alternative medication for 

treatment of operative pain, specifically intravenous lidocaine. Additionally, the benefits of 

intravenous lidocaine over opiate use was discussed. We strived to increase the knowledge base 

of our target population, which was SRNAs enrolled at Adventist University. We disseminated 

per our project timeline, which included gathering research, compiling a presentation, and 

presenting to the SRNAs in the fall of 2017. We aimed to increase the SRNAs knowledge of 

intravenous lidocaine for treatment of operative pain.  

Project Aims 

 Anesthesia providers should be familiar with alternative methods of pain treatment. The 

purpose of this scholarly project was to increase Student Registered Nurse Anesthetists 

(SRNA’s) enrolled at Adventist University of Health Sciences (ADU) knowledge of intravenous 

lidocaine in the treatment of operative pain.  A lecture was presented to the SRNA’s at ADU on 

October 5, 2017. Pre- and post-test evaluations were conducted to establish the effectiveness of 

the lecture presentation. The aim was that the post-test evaluation scores would reflect higher 

scores, demonstrating an increase in knowledge. 

Project Methods 

The design of this study included preparing an educational presentation for SRNA’s, 

assessing their baseline knowledge, and comparing it to their post-presentation test scores to 

assess the level of knowledge increase. The setting was the SRNA classroom per ADU faculty, 

the targets of this intervention were the SRNA’s, and recruitment methods was not necessary due 
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to the required attendance of SRNA’s. Inclusion criteria encompassed the 54 SRNA’s in the 

2017 and 2018 cohorts present in class that day. Any SRNA’s not present in class that day were 

excluded from data collection and evaluation. After administering an informed consent 

(Appendix A), the implementation strategy was to first assess the SRNA’s baseline knowledge 

with the use of a pre-test  (Appendix B), then to present a PowerPoint (Appendix C) with 

information regarding the benefits of lidocaine use. Finally, a post-test was administered to 

determine if the presentation was effective in increasing the SRNA’s knowledge on the use of 

intravenous lidocaine.   

 The participants’ privacy was protected using a number system so that all students remain 

anonymous, scores are compared based only on the number assigned to each envelope containing 

both the pre and post tests. Data storage was via paper and stored in a folder until the comparison 

analysis was complete, at which point all tests were destroyed via shredder. The only people to 

have access to the pre and post tests were the two persons conducting the study. 

Timeline 

Application for Scientific Review Committee (SRC) and Institutional Review Board 

(IRB) was submitted through the research office at Adventist University Web-based Research 

Project Submission Process.  Data collection was initiated May 2017 with the completion of this 

paper. On June 27,2017, we submitted our completed SRC/IRB application with all required 

attachments in a Word Document. On July 16, 2017, we completed the Web-Based Scholarly 

Project Application and submitted applications for SRC, IRB, and GMC review to the research 

office through the ADU Web-based Research Project Submission Process. On August 28, 2017, 

the research office notified us about the summary of the SRC review and submitted the study 

proposal to the IRB. On September 28, 2017, we submitted a copy of the research office’s 
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notification regarding the results of the SRC review. Final approval was received on October 4, 

2017, and we presented our project to the SRNA cohorts enrolled in MSNA 501 and MSNA 504 

on October 5, 2017. Post implementation data was collected from SRNA’s immediately 

following the presentation on October 5, 2017, via post-tests. 

Data Collection Plan 

Each SRNA was required to sign and submit an informed consent (see Appendix A) prior 

to participation. Data for the scholarly project was collected using tests given to SRNAs. Prior to 

the presentation, participants were provided with a pre-test to assess baseline knowledge. We 

also provided a post-test in an envelope which was completed at the end of the presentation.  

Participants were instructed not to open the envelope containing the post-test until after the 

presentation was complete. Pre-tests were collected prior to the start of the presentation. Each set 

of tests was correlated with a numerical value placed at the top right-hand corner of the pre and 

posttest. The numerical system ensured that the pre-test and post-tests were completed by the 

same student. The test consisted of fifteen questions pertaining to the use of intravenous 

lidocaine as a treatment of post-operative pain in surgical patients.  

Paper tests were kept in a folder located at the home of Cindy Baggelaar-Reyes and 

shredded once tests were evaluated for scores. Electronic data in the form of test scores were 

kept on the personal computer of Cindy Baggelaar-Reyes until completion of the Nurse 

Anesthesia program at Adventist University. After graduation all electronic data will be deleted 

from personal computers.  The laptop will be secured with password protection.  

Evaluation Plan 

 The scholarly project was submitted to ADU Scientific Review Committee (SRC) and 

the Institutional Review Board (IRB). Test questions contained content including dosing, 
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indications, side effects, adverse effects, contraindications, and potential benefits of intravenous 

lidocaine. All questions were configured in the form of multiple choice questions, allowing for 

analysis without interpretation of qualitative data analysis.  Data collection underwent 

quantitative analysis, the pre and post-tests were evaluated to determine the total percentage 

correct on each individual test. Statistical analysis utilizing SPSS was performed, including a t-

test, to determine the percentage increase of the post test. Data analysis was presented in the 

form of a chart including the mean, sample size, standard deviation, and standard error mean for 

both the pre-test and post-test. Success was defined as a knowledge increase on post test scores.   

Limitations 

Limitations to this study include a small homogenous sample of participants located in 

one specific setting. The sample size was 50 students, which is a small number with which to 

base conclusions. The SRNAs, while possibly from diverse backgrounds both personally and 

professionally, are homogenous in that they are all students enrolled in the same school and 

taking the same classes. Only one single site was used for this assessment since it took place in a 

one hour period of time in one classroom. Post-test evaluation was conducted immediately 

following the educational presentation, this reflects only short-term knowledge. It would be 

beneficial to conduct further evaluation at a longer time-point after the educational presentation 

to determine the long-term knowledge retention. Additionally, a questionnaire would be 

beneficial at that time to evaluate the SRNA’s use of intravenous lidocaine in the clinical setting.   

Findings  

Prior to the presentation, participants were provided with a pre-test to assess baseline 

knowledge. Pre-tests were collected prior to the start of the presentation. A presentation titled, 

“Intravenous Lidocaine: An Adjunct Treatment of Operative Pain” was provided to Student 
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Nurse Anesthetists enrolled at Adventist University College of Health Sciences on October 5, 

2017. After completion of the educational presentation, students completed a post-test. Each set 

of tests was correlated with a numerical value placed at the top right-hand corner of the pre and 

posttest. The numerical system ensured that the pre-test and post-tests being evaluated were 

completed by the same student. The tests consisted of fifteen questions pertaining to the use of 

intravenous lidocaine as a treatment of post-operative pain in surgical patients.  

The sample size population was 50 SRNA’s however, only 48 reposes were used for 

statistical analysis. One student completed a pre test however, failed to complete a post test and 

the other student completed a post test however did not complete a pre test. Both responses were 

omitted because pre and post test scores could not be compared. Statistical analysis was 

conducted, a t-test for paired samples was conducted to analyze the data.  The pre test mean 

value was 3.8750 with a standard deviation of 1.85226. The post test mean value was 7.8542 

with a standard deviation of 1.83337.  A 95% confidence interval was achieved at a lower limit 

of -4.68914 and an upper limit of -3.26920. Additionally a paired sample test was performed and 

a t-value of -11.275 was achieved with a P-value of <.001 (Appendix D).   

Conclusion  

It can be concluded that the post-test mean score is significantly higher than the pre-test 

mean score, implying that the educational presentation improved the SRNA’s knowledge of 

intravenous Lidocaine. Limitations to this study include a small homogenous sample of 

participants located in one specific setting. The small sample size of 50 students, is a small 

number with which to base conclusions. The SRNA’s, while possibly from diverse backgrounds 

both personally and professionally, are homogenous as far as all being students enrolled in the 

same school and taking the same classes. Only one single site was used for the assessment since 
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it took place in a one hour period of time in one classroom. Post-test evaluation was conducted 

immediately following the educational presentation, this reflects only short-term knowledge. It 

would be beneficial to conduct further evaluation at a longer time-point after the educational 

presentation to determine the long-term knowledge retention. Additionally, a questionnaire 

would be beneficial at that time to evaluate the SRNA’s use of intravenous Lidocaine in the 

clinical setting.   
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Appendix A 

ADU NAP SCHOLARLY PROJECT – INFORMED CONSENT 
 
Our names are Cindy Baggelar-Reyes and Rebecca Maupin, and we are MSNA students in the Nurse 
Anesthesia Program (NAP) at Adventist University of Health Sciences (ADU). We are doing a Scholarly 

Project called Intravenous Lidocaine: An Adjunct Treatment of Operative Pain. This project is being 

supervised by Manuel Tolosa, DNAP. We would like to invite you to participate in this project. The main 
purpose of this form is to provide information about the project so you can make a decision about whether 
you want to participate.  
 
WHAT IS THE PROJECT ABOUT? 

The purpose of this project is to assess the knowledge and understanding of intravenous lidocaine use as 
an adjunct to treatment of acute operative pain in the Student Registered Nurse Anesthetists (SRNA’s) 
enrolled at Adventist University of Health Sciences 

 
WHAT DOES PARTICIPATION IN THIS PROJECT INVOLVE? 

If you decide to participate in this project, you will be asked to complete an anonymous pre-assessment, 
attend a classroom presentation, and then complete an anonymous post-assessment. The assessment 
will address intravenous lidocaine. Your participation by attendance at the presentation and completion of 
the survey is anticipated to take approximately 15 minutes. 
 
WHY ARE YOU BEING ASKED TO PARTICIPATE? 

You have been invited to participate as part of a convenience sample of students currently enrolled in the 
ADU NAP. Participation in this project is voluntary. If you choose not to participate or to withdraw from the 
project, you may do so at any time.  
 
WHAT ARE THE RISKS INVOLVED IN THIS PROJECT? 

Although no project is completely risk-free, we don’t anticipate that you will be harmed or distressed by 
participating in this project.  
 
ARE THERE ANY BENEFITS TO PARTICIPATION? 

We don’t expect any direct benefits to you from participation in this project. The possible indirect benefit 
of participation in the project is the opportunity to gain additional knowledge intravenous lidocaine.  

 
HOW WILL THE INVESTIGATORS PROTECT PARTICIPANTS’ CONFIDENTIALITY? 

The results of the project will be published, but your name or identity will not be revealed. To maintain 
confidentiality of assessments, the investigators will conduct this project in such a way to ensure that 

information is submitted without participants’ identification. Participants’ privacy will be protected using a 
number system so that all students remain anonymous, scores are compared based only on the number 
assigned to each envelope containing both the pre and post test assessments..  Thus, the investigators 

will not have access to any participants’ identities. 
 
WILL IT COST ANYTHING OR WILL I GET PAID TO PARTICIPATE IN THE PROJECT? 

Your participation will cost approximately 15 minutes of your time, but will require no monetary cost on 
your part. You will not be paid to participate. 
 
VOLUNTARY CONSENT  

By signing this form, you are saying that you have read this form, you understand the risks and benefits of 
this project, and you know what you are being asked to do. The investigators will be happy to answer any 
questions you have about the project. If you have any questions, please feel free to contact Cindy at 
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Cindy.Baggelaar-reyes@my.adu.edu .If you have concerns about the project process or the investigators, 
please contact the Nurse Anesthesia Program at (407) 303-9331.  
 
___________________________________________________          Date _________________ 
Participant Signature/ Participant Name (PRINTED LEGIBLY) 
        
 
_____________________________________________ Participant Name (PRINTED LEGIBLY) 
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Appendix B 

Intravenous Lidocaine: An Adjunct Treatment of Operative Pain 

1. Which of the following is responsible for the metabolism of Lidocaine? 

A. Lungs 

B. CYP450 3A4 

C. Kidneys 

D. Hoffman 

2. Which of the following is false about Lidocaine? 

A. Possesses anti-inflammatory properties 

B. Inhibits release of pro-inflammatory cytokines 

C. Is a local anesthetic 

D. Causes leukocyte adhesion  

3. What level of Lidocaine plasma level results in systemic analgesia? 

A. <5 µg/mL 

B. 10 µg/mL 

C. 15 µg/mL 

D. 20 µg/mL 

4. Which of the following is true regarding the analgesic effects of Lidocaine? 

A. Causes an action in the CNS 

B. Affects peripheral nerves and cutaneous nerve endings 

C. Can treat chronic neuropathic pain 

D. Can predict efficacy for oral Na+ channel blocking drugs such as mexiletine 

E. All of the above 

5. What percentage can epinephrine prolong the duration of lidocaine by? 

A. 20% 

B. 30% 

C. 40% 

D. 50% 

6. Lidocaine works on sodium channels in the ____ state. 

A. Open/Inactivated 

B. Closed/Deactivated 

C. Closed/Resting 

D. All of the above 

7. Lidocaine is an anti-arrhythmic drug class ______. 

A. Ib 

B. IIa 

C. IIb 

D. IIIa 

8. Which of the following drugs is similar to Lidocaine? 

A. Phenytoin 

B. Tocainide 

C. Amiodarone 

D. Mexiletine 

9. Lidocaine is contraindicated in which of the following cardiac conditions? 

A. Ventricular tachycardia 

B. Ventricular fibrillation 

C. Premature ventricular contractions 

D. Sinus bradycardia 

10. Lidocaine causes which of the following effects of vasculature? 

A. Massive vasoconstriction 

B. Peripheral vasoconstriction 

C. Vasodilation 

D. Arterial vasospasms 
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