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Abstract 

The purpose of this research study project is to educate student nurse anesthetists and 

anesthesia providers about the many benefits of using Remifentanil in the obstetric population.  

Treating labor pain has always been a difficult task to achieve for anesthesia providers 

throughout the century. Once continuous laboring epidurals (CLE) were founded, it was quickly 

entitled the “gold standard” for managing labor pain. However, there are several obstetrical 

patient populations that are unable to receive an epidural. As more obstetric disorders are 

encountered that prohibit placement of an epidural, student registered nurse anesthetists need to 

be educated and informed on alternative labor pain analgesics.  

A literature review of Remifentanil and its management of labor pain was conducted in 

preparation for this study. After the literature review was completed, a PowerPoint presentation 

was assembled and presented to 26 SRNAs during their class that focused on the obstetric 

population and anesthesia management. Pre-tests were administered prior to the PowerPoint 

presentation to evaluate the SRNAs baseline knowledge on Remifentanil. After completion of 

the lecture, each student filled out post-tests in order to assess the effectiveness of the lecture. 

Data were then analyzed using the paired sample t test, which yielded statistical significance 

with a P value <0.05. In conclusion, the improvement of the posttests when compared to the pre- 

tests suggested that the SRNAs developed a better understanding of Remifentanil as a drug as 

well as its administration for controlling labor pain among the parturient. 
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Problem 

 Since the 1990s, Remifentanil had been used as an adjunct for pain relief in the surgical 

setting. Recently, several studies had investigated the role of Remifentanil in the setting of 

managing obstetrical labor pain. Currently, continuous epidural analgesia is the “gold standard” 

for managing labor pain, however there has not been an effective pain relief agent for those 

patients who cannot receive an epidural. Due to the pharmacokinetics of Remifentanil, it has the 

potential to help decrease labor pain in patients unable to receive epidurals.  

 The purpose of this project was to educate other student nurse anesthetists and anesthesia 

providers about the benefits of Remifentanil in the obstetric population. Remifentanil patient 

controlled analgesia (PCA) is a viable alternative in the management of labor pain in specific 

parturient patient populations. Frequently, there are patients where an epidural may not be 

possible, such as: increased risks for thrombosis, those with former congenital heart correction 

surgeries, infections, bleeding disorders, spinal abnormalities, or patient refusal (Devabhakthuni, 

2013). In these cases, Remifentanil PCA’s would be an effective option in controlling their labor 

pain.  

 With a Remifentanil PCA, the parturient would bolus herself upon the beginning of the 

uterine contraction so that the peak of the drug is associated with the intensity of the contraction. 

Theoretically, this would help the laboring woman be able to actively participate in the laboring 

process, all the while herself controlling the amount of medication needed to alleviate the labor 

pain. This psychological component can also help to make the labor experience more tolerable. 

 Up until this point, parturients who were unable to receive epidural analgesia could only 

be treated with IV medications that would ineffectively control labor pain and were associated 

with increased maternal and fetal complications (Hill & McMackin, 2012). Overall, the 
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pharmacokinetics of Remifentanil are ideal in helping to treat labor pain. If the side effects of 

Remifentanil could be appropriately monitored and prevented, Remifentanil PCA could be a 

front-runner in controlling labor pain in the absence of an epidural. 

Review of Literature  

 Dating back since the beginning of mankind, spontaneous vaginal delivery has been 

considered one of the most painful experiences in a woman’s life. According to Celewicz (2015), 

since the mid 1980s the implementation of epidurals has been considered the gold standard for 

controlling labor pain. However, not every woman is able to receive the benefits of an epidural; 

therefore, an alternative pain management therapy is needed. After a thorough review of 

literature was completed, Remifentanil proves to be beneficial in providing labor pain relief in 

parturients who are unable to receive epidurals.  

 This study collected data using the search engines EBSCO host, ProQuest, PubMed and 

Science Direct. Key words searched included “Remifentanil”, “labor pain”, “labour pain”, 

“parturient” and “patient controlled analgesia.” These key terms were used separately and in 

conjunction with others in order to provide an exhausted literature review. All articles were peer 

reviewed and were published within the last five years. After collecting the data, the researchers 

were able to develop an extensive literature review that analyzed labor pain, mechanism of 

Remifentanil, and potential risks and benefits of using Remifentanil for controlling labor pain.  

 To understand why Remifentanil would be beneficial in the obstetric population, it is 

important to first define characteristics of an ideal anesthetic agent. Per Hill and McMackin 

(2012), they identify nine properties for the ideal anesthetic:  

  The properties of an ideal anaesthetic agent for labour analgesia are as follows:  

1. Maternal and fetal safety 

2. Ease of administration  
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3. Consistent, predictable and rapid onset 

4. Maternal composure and control during the first and second states of 

labour 

5. Analgesia through all stages of labour 

6. Devoid of motor blockade, enabling ambulation and various birthing 

positions 

7. Preserve the stimulus for expulsive efforts during the 2nd stage of 

labour 

8. Facilitate the delivery of supplemental analgesia without the need for 

additional invasive procedures 

9. Facilitate the delivery of anaesthesia for surgery to avoid the need for 

general anaesthesia (p. 16). 

 

Now that guidelines have been established, the health care providers can evaluate the 

effectiveness and efficacy of Remifentanil PCA for managing labor pain.  

In recent years, there have been several studies involving Remifentanil and its effects on 

labor pain. Remifentanil is not meant to replace the epidural as “the gold standard” of managing 

labor pain, however it does have a place in certain patient populations. According to Liu et al. 

(2014), since neuraxial analgesia may be contraindicated in some obstetric patients, Remifentanil 

PCA is an attractive option for managing labor pain due to its pharmacokinetics.  

 Remifentanil has a strong affinity to mu opioid receptors and a weaker affinity to delta 

and kappa opioid receptors. One of the unique characteristics of Remifentanil is that it has a 

rapid onset of action of 1 minute, low volume of distribution, peak effect of 2 minutes, duration 

of action of 20 minutes, and a high clearance rate, which makes it easier to titrate (Celewicz et 

al., 2015). Remifentanil is rapidly metabolized by tissue and plasma esterases into carboxyl acid, 

which is 46,000 times less potent than the original form of the drug. Remifentanil has a 
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metabolite but it does not have any analgesic qualities that can cause late respiratory depression 

in the mother or neonate (Celewicz et al., 2015). 

Like any administered opioid, there are concerns about respiratory depression in the 

neonate upon delivery. While Remifentanil crosses the placental barrier, it does not accumulate 

in the fetus like other opioids would. According to Tveit et al. (2013), while the Remifentanil 

dose in the fetus is 50% of the maternal concentration, there is still concerns for neonatal safety, 

especially due to respiratory depression. This study suggested that more studies with larger 

patient populations were needed for a definite conclusion.  

Remifentanil has multiple attractive characteristics for treatment of labor pain, however it 

is not without risk. Potential complications include respiratory depression and oxygen 

desaturation. In the study conducted by Hill and McMackin (2012), episodes of respiratory 

depression were transient and were resolved with administration of oxygen via nasal cannula and 

reduction in the infusion dose of Remifentanil. This study concluded that only four out of 21 

women experienced an oxygen saturation of less than 90% for 15 seconds with the lowest 

respiratory rate being 8 breaths per minute. In the study by Stocki et al. (2014), oxygen 

saturation levels were closely monitored during all apnea events. Oxygen saturation levels 

remained above 94% throughout Remifentanil PCA infusions with 59.3% of the 27 apnea events 

recorded and only 22.2% of apnea events resulted in oxygen saturation levels less than 94% 

(Stocki et al., 2014).  

Another study conducted by Messmer (2015) researched maternal oxygen desaturation 

during Remifentanil patient controlled analgesia in sixty-one parturients. The study defined a 

desaturation episode as an oxygen saturation level less than ninety percent. All the women who 

experienced oxygen desaturation levels during Remifentanil PCA infusion recovered 
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spontaneously without the need of any intervention such as naloxone or ventilatory support. 

Messmer (2015) found that while maternal desaturation occurred frequently, the results were 

comparable to maternal oxygen desaturation levels when nitrous oxide and pethidine were used 

alone in laboring patients.  

Due to these potential significant complications, it is imperative that parturients on 

Remifentanil PCA’s be closely hemodynamically monitored, have additional oxygen available, 

one-to-one nursing care, and Remifentanil educated staff (Liu et al., 2014).  Although not as 

significant, other side effects of Remifentanil as well as with any other opioids, a risk for nausea, 

vomiting, and pruritus exists. The literature review did not reveal any significant occurrence of 

these side effects. Tviet et al. (2014) stated, “No statistical difference between remifentanil PCIA 

and epidural analgesia were detected in the incidence of nausea, vomiting, or pruritus” (p. 24).   

According to the literature review, the two major frontrunners for controlling labor pain 

intravenously were Remifentanil and Pethidine (Meperidine). Midwives first used Pethidine in 

the 1950s by single shot intramuscular dose. Other preparations of Pethidine are PCA dosing 

intramuscularly and intravenously. Pethidine is a weak base synthetic opioid that can easily 

travel across the fetal membrane barrier and become trapped in the new acidotic environment 

(Hill & McMackin, 2012). Because of ion trapping and its active metabolite, norpethidine, the 

effects of respiratory depression are more pronounced in the neonate than in the maternal 

circulation. Due to the extremely long half-life of norpethidine of 62 hours, it has been linked 

with prolonged sedation and respiratory depression in the neonate, not to mention its limited 

efficacy (Hill & McMackin, 2012). Fentanyl can also be used intravenously for labor pain but is 

used less frequently due to being associated with lower Apgar scores in the neonates, slower 

onset of action, and inadequate pain relief during the first stage of labor (Devabhakthuni, 2013).  
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Per Liu et al. (2014), epidurals still remain the most effective method for controlling 

labor pain, but Remifentanil may play a vital role in controlling labor pain when epidurals are 

contraindicated in a parturient. All of the articles from the literature review conclude that 

epidurals are superior to Remifentanil PCA infusions, but Kranke et al. (2013) explained that 

many women during studies opted to have a Remifentanil PCA infusion because it was more 

readily available and did not always require the presence of an anesthesia provider.  One 

concern with the use of Remifentanil PCA infusions is that since it is more cost effective than 

epidurals, hospitals may push for its use without implementing close monitoring by obstetric 

staff or anesthetists (Kranke et al., 2013). Remifentanil PCA infusions may not replace the use of 

epidurals for controlling labor pain, but it may be a desirable option for women who wish for less 

invasive analgesia and may want to have a sense of control during the laboring process.  

One qualitative study conducted by Fair and Morrison (2011) revealed that women’s 

level of control during their delivery process directly related to their overall satisfaction. The 

importance of being in control and being part of decision making helped to improve the overall 

labor experience. Fair and Morrison (2011) found that “high levels of control during labor and 

delivery significantly increases birth satisfaction and may aid in decreasing the incidence of 

traumatic perceptions of birth and postpartum depression” (p. 21). Another study by 

Devabhakthuni (2013) found that Remifentanil was safe and lead to a high maternal satisfaction 

rate among parturients. The study reported that 62 to 88% of post partum mothers demonstrated 

high levels of satisfaction even though their pain was not completely eliminated with the 

Remifentanil PCA delivery system (Devabhakthuni 2013). After reviewing literature, 

Remifentanil PCA could increase maternal control over pain relief while providing enough 

analgesia per the mother’s preference.  
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Throughout the literature review, information was obtained that was pertinent to 

Remifentanil relieving labor pain, pharmacokinetics, indications, and different side effects of 

Remifentanil. The literature reviews also helped to narrow down the specific benefits of using 

Remifentanil during labor to help ease pain and the different monitoring techniques necessary 

when using this medication on an obstetric ward.  

Project Description 

To ensure this study is within ethical bounds, the project was submitted to the IRB and 

Scientific Review Committee at ADU. In order to effectively educate student registered nurse 

anesthetists (SRNA) and other anesthesia providers about this different application of 

Remifentanil, a power-point presentation was provided. The audience consisted of 26 student 

registered nurse anesthetists who studied at Adventist University of Health Sciences (ADU) 

Nurse Anesthesia Program. The power-point presentation explained how Remifentanil works, its 

application to the obstetric population, side effects, and compared Remifentanil to other 

treatments for labor pain. After informed consent was obtained from the student population, a 

pre-test was administered. The pre-test measured the students’ baseline knowledge of 

Remifentanil and its uses in the obstetric population. After the pre-test was administered and 

collected, the power-point presentation was conducted. 

 Once the Remifentanil presentation was concluded, a post-test was administered in the 

same fashion to evaluate the student’s retention of the presentation. The results of the pre-test 

and post-test was analyzed and organized into a chart. The chart was displayed along with the 

rest of the Remifentanil Capstone Project during the Graduate Poster Presentation at Adventist 

University of Health Sciences. Both staff and students alike had the opportunity ask questions 

about the research project.  
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Evaluation Plan 

In order to evaluate the success of this quantitative study on Remifentanil PCA in labor 

pain, a sample of 26 junior SRNAs at ADU took a pre and post-test after hearing a PowerPoint 

presentation on the role of Remifentanil PCA’s in the parturient population in the Spring 

semester of 2017. The pre and post-tests were administered to evaluate the retention of 

knowledge and learning that has occurred in the convenience sample of 26 SRNAs at ADU.  

Both the pre and post-tests included the same questions so that a statistical growth could 

be shown in this study. Prior to the start of the presentation, each student received a packet, 

which comprised of the consent form, the pre-test and a post-test with the post-test folded within 

an envelope. Both the pre and post-test was numbered so that each student could be compared 

anonymously. As expected, the average percentage between the pre and post scores showed 

statistical significance. Earlier in the project, the researchers expected a 40% increase in test 

scores on the post-tests when compared to the pre-tests. After implementing the capstone 

presentation, the increase in test score between the pre and post-test was 38.99%. Such a high 

score indicated that the students were able to learn from the PowerPoint presentation and could 

answer questions in relation to that subject.  

The higher post-test scores indicated that the students were able to identify the 

mechanism of action, indications, benefits, and pharmacokinetics of Remifentanil and its use 

with labor pain. After the pre-test was graded, it was obvious that the students had limited 

knowledge in regards to Remifentanil PCA’s and how they could be implemented for managing 

labor pain. Because of the dramatic increase in scores, it suggested that the PowerPoint 

presentation was effective in teaching the SRNAs about Remifentanil and its management in 

labor pain. After the pre and post-tests were collected, a statistician at the Adventist University 



REMIFENTANIL AND ITS APPLICATIONS  12 
 

of Health Sciences Research office used SPSS to analyze the data in order to measure the 

outcomes of this research study.  

Results and Conclusions 

 The results of the pre-test scores showed that teaching was needed in regards to the 

purpose of Remifentanil PCA’s in the parturient population. Even though the pre-test average 

score was 52.93%, there was still need for much knowledge-based improvement over this 

subject. The results of the pre-test showed a standard deviation of 0.18978 as well as a standard 

error mean of 0.03722. As shown by the standard deviation and standard error mean, students 

taking the pre-test scored around the same.  

After the PowerPoint presentation was completed, the anesthesia students were instructed 

to complete the post-test that was given to them in an envelope. The post-tests were administered 

in envelopes to prevent students from filling them out during the presentation and therefore 

causing a skewing of results.  Once the students completed the post-tests, the tests were collected 

and the students were free to leave. The post-test results showed that there was an increase in 

average in regards to pre and post-test scores. Whereas in the pre-test, the students had an 

average score of 52.93%, the post-test showed an average of 91.92%.  

This dramatic increase concluded that the students retained knowledge from the 

presentation and was able to answer questions regarding Remifentanil whereas prior to the 

PowerPoint presentation, there was a knowledge deficit. The post-test standard deviation was 

0.09389 along with a standard error mean of 0.01841. The standard deviation from the post-test 

showed that once again, students scored similarly when taking the test. The standard error mean 

also correlated with the standard deviation and appropriately showed a smaller number, which 

concluded that there was less variety in test scores throughout the post-test. 
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The obtained t value of -9.551 was associated with a p value of less than the conventional 

.05 level of confidence.  Therefore, it can be concluded that the average scores increased 

significantly between pre-test and post-test administrations. The statistical analysis of this data 

was completed by Dr. Roy Lukman at Adventist University of Health Sciences in the research 

office.  

Capstone Data Analysis: 

 

 

 The pre-set goals of this project was met once the test scores were collected. After 

reviewing the post-presentation data, it was clearly obvious that there was an increase in 

understanding of how Remifentanil PCA’s work in the parturient population. It was clearly 

evident that the PowerPoint presentation was successful and students were able to retain 

Paired Samples Test 

 Paired Differences t df Sig. (2-

tailed) Mean Std. 

Deviation 

Std. Error 

Mean 

95% Confidence Interval 

of the Difference 

Lower Upper 

Pair 

1 

Pre-Test - 

Post-Test 

-.40000 .21354 .04188 -.48625 -.31375 -9.551 25 .000 

          

Paired Samples Statistics 

 Mean N Std. Deviation Std. Error Mean 

Pair 1 

Pre-Test .5192 26 .18978 .03722 

Post-Test .9192 26 .09389 .01841 
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pertinent knowledge and successfully answer post-test questions. The increase in average test 

scores from 52.93% to 91.92% showed the anticipated outcome of improving the understanding 

of how Remifentanil PCA’s could function as an alternative to epidurals in labor pain.  

 The research project was successful in increasing the knowledge of Remifentanil in the 

student nurse anesthetists at ADU. However, there was a limitation in the small participant 

sample size. For this research project to be more credible, a much larger subject sample size 

should be obtained. It would also be interesting to see if the subject population was broadened to 

include all anesthesia providers, which way this would influence the pre and post scores.  

This PowerPoint presentation not only helped the students become familiar with 

Remifentanil pharmacodynamics but helped them better understand the parturient labor pain and 

different options that could be used to control labor pain. In the future, this PowerPoint 

presentation can be used as a tool by other educators who are interested in incorporating the use 

of Remifentanil PCA’s during labor into their own clinical practice, thereby increasing the 

knowledge of other practioners they may encounter as well.  
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Appendix A 

ADU NAP CAPSTONE PROJECT – INFORMED CONSENT 

 

Our names are Abigail Evans & Tessa Fajardo and we are MSNA students in the Nurse 

Anesthesia Program (NAP) at Adventist University of Health Sciences (ADU). We are doing a 

Capstone Project called Remifentanil Analgesia and its applications in the Management of 

Parturient Labor Pain. This project is being supervised by Dr. Manuel Tolosa. 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 increase understanding among Student Registered Nurse 

Anesthetists regarding the pharmacokinetics, risk factors and benefits for using Remifentanil 

PCA’s as a treatment in managing labor pain.  

 

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 your understanding of Remifentanil and its applications in the 

obstetric population. Your participation by attendance at the presentation and completion of the 

survey is anticipated to take approximately 1 hour.  

 

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 understanding 

about the benefits and risks of using Remifentanil as a treatment for labor pain.  

 

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. You 
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will be given a pre-numbered pre-assessment that will be matched to a post-assessment with the 

same number as a tool to evaluate the presentation outcome. You are not required to write your 

name or any identification information on either assessment. 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 1 hour 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 Abigail Evans at abigail.vinton@my.adu.edu or Tessa Fajardo at 

tessa.schultz@my.adu.edu. If you have concerns about the project process or the investigators, 

please contact the Nurse Anesthesia Program at (407) 303-9331.  

 

 

_____________________________________________    _________________  

Participant Signature                                                          Date  

_____________________________________________  

Participant Name (PRINTED LEGIBLY) 
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Appendix B 

Pre-Post Test 

1. Remifentanil is metabolized by: 

a) Kidneys 

b) Hoffman elimination 

c) Plasma & Tissue esterases 

d) Hepatic metabolism 

2. The context-sensitive half-life of Remifentanil is: 

a) 3 minutes 

b) 7 minutes 

c) 15 minutes 

d) 20 minutes 

3. During Remifentanil administration, the fetal bloodstream concentration is ___% of the 

maternal bloodstream concentration? 

a) 75% 

b) 100% 

c) 50% 

d) 25% 

4. The preferred administration route of Remifentanil is: 

a) Intrathecal 

b) Intravenous 

c) Sublingual 

d) Intramuscular 

5. Select the answer that is TRUE about how Remifentanil works:  

a. It is a synthetic drug that has a high affinity to the mu opioid receptor and 

weak affinity to delta and kappa receptors 

b. It is a synthetic drug that has a high affinity to the delta opioid receptor and weak 

affinity to mu and kappa receptors 

c. It is a synthetic drug that has a high affinity to the kappa opioid receptor and weak 

affinity to delta and mu receptors 

d. It is a synthetic drug that only works of the kappa receptors. 
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6. What is the “gold standard” for managing labor pain? 

a. Remifentanil PCA infusion  

b. Meperidine (Pethidine) 

c. Continuous epidural  

d. Both a & c 

7. Which of the following are contraindications for epidural placement? 

a. Local infection  

b. Thrombocytopenia 

c. Patient refusal  

d. Spinal abnormalities 

e. All of the above 

8. Remifentanil has a very short onset of action and duration of action. 

a. True 

b. False 

9. Remifentanil has an active metabolite that is _____ times less potent than its original form 

a. 46 

b. 220 

c. 10,000 

d. 46,000 

10. Which of the following are potential side effects of Remifentanil PCA infusions (select 2)? 

a. Nausea/vomiting  

b. Fetal tachycardia  

c. Oxygen desaturation  

d. Diarrhea 
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