2 017

AIRWAYS

JULY
AUGUST
SEPTEMBER

Mid dle Te nnes s ee School of Anes t hes ia | Re f l e c t i n g C h r i s t i n A n e s t h e s i a E d u c a t i o n

Gala awardees (l to r) Dina Filomena Velocci, Kenneth Wayne Hutchinson, D. Harold Greene, Rod Schwindt and Tammy Hooper Freehling.

Dual events raise funds for missions

IN THIS ISSUE:

Nearly 50% of attendees were MTSA alumni and students while others include
MTSA community friends and partners

Gala/Clay recap

4th Annual Mission & Awards Gala

President’s message

On May 4, 2017, Middle Tennessee School of Anesthesia (MTSA) hosted its 4th annual
Mission & Awards Gala with 240 guests who gathered at the Westin Nashville. Sponsored by
Anesthesia Medical Group, the event raised needed funds for the School’s Mission Initiative
in Haiti and other local communities.
NewsChannel 5 Sports Anchor Steve Layman served as master of ceremonies for the evening,
which included a reception, dinner, award ceremony and entertainment featuring singersongwriters Neil Thrasher, Jessi Alexander and Wendell Mobley with an acoustic performance.
“I am grateful for the support of each financial contributor who has helped make this evening
possible as proceeds fund MTSA’s continuing Mission Initiative,” said MTSA President Chris
Hulin during his remarks. “Your help tonight will fund anesthesia gas analyzers that will help
better equip our students, alumni, and our anesthesia colleagues to provide a higher level of
care with a higher level of safety for surgery patients in Haiti.”
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President’s Message
Advocating for CRNAs
Equipping students for a vibrant career in nurse anesthesia is a multifaceted effort for MTSA. We’re
always seeking new ways to make an impact that goes beyond the classroom.
With that in mind, I recently had the honor of appearing before an opioid task force meeting called
Chris Hulin
DNP, MBA, CRNA
President

by the Food and Drug Administration (FDA) in which regulators sought input from a wide variety of
stakeholders. They were interested in the perspective of educators and providers on the best
methods to mitigate the opioid epidemic sweeping across our nation.

The presentation was a unique opportunity to represent not only MTSA but also the 50,000 student and CRNA members
of the American Association of Nurse Anesthetists (AANA). I used my time to reiterate the important role CRNAs play and
how we as a profession are underutilized in combating the problem of opioid abuse. In particular, I noted:
•

Nurse anesthesia education programs, the AANA and state nurse anesthetists associations play an active role in
educating CRNAs to reduce or, when appropriate, eliminate use of opioids.

•

Federal and non-federal partnerships are crucial to address educating patients and providers on this complex
crisis. Collaborative, multidisciplinary clinician education, research and practice will have a positive impact on
the patient’s safety and pain experience.

•

With the demand for pain management services increasing, additional healthcare professionals with pain
management expertise will be needed. It is important to remove artificial, unnecessary barriers at the practice,
state and federal level for the interdisciplinary healthcare team that includes CRNAs.

•

Patients must remain at the center of this discussion. They need to be educated, empowered and engaged in
their care to understand their treatment options and that opioids may not be necessary to address their pain.

MTSA remains committed to providing a wholistic approach to education, which includes leading the way both inside and
outside the classroom. With our charge to “reflect Christ in anesthesia education,” we will continue engaging public and
private entities to advance nurse anesthesia practice and our place within the discipline.
I invite you to get involved as well. Contact the AANA or your state CRNA association. Make a donation. Ask how you can
help advocate for the profession to ensure nurse anesthesia continues to be a thriving specialty that has a positive impact
on patient care.
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Dual events raise funds for missions continued from cover

(l to r) Buffy Krauser Lupear, DNP, CRNA; Bethany Gallant, CRNA; Steve Layman; Ashley Jacobs, CRNA.

Hulin also thanked the committee that worked to make the evening a success. They included: Buffy Krauser Lupear (Chairman), Jordan
C. Miller (Vice Chairman), Michelle Arant, Lois Bernard, Diana Bird, Matt Demaree, Bethany Gallant, Debbie Greenwell, Kristin Gregory,
Rhonda Hendon, Ashley Jacobs, Roxanne Lenz, Tammy Myers, Nancy Palmore and Nikki Wallace.
During the award presentations, the School recognized the
following individuals:
Mary Elizabeth “Ikey” DeVasher
Alumni Distinguished Service Award
Dina Filomena Velocci, DNP, CRNA
Nevin Downs, MD Leadership Award
Kenneth Wayne Hutchinson, II, AD, CRNA
Clinical Excellence Award
Tammy Hooper Freehling, MSN, CRNA
Philanthropy Award
D. Harold Greene, RHU, CLTC
Mission & Heritage Award
Rod Schwindt, MS, CRNA

Event sponsors included:
Presenting Sponsor
Anesthesia Medical Group
Dinner
NorthStar Anesthesia
Nevin Downs, MD Leadership Award
Myrtianne Downs
Philanthropy Award:
Mollenkopf Design Group
Mission & Heritage Award
KY-TN Conference of Seventh-day Adventists
Distinguished Alumni Service Award
Valley Anesthesia Educational Programs
Clinical Excellence Award
Cardiovascular Anesthesiologists

MTSA’s Board and Administration wish to thank those who attended the Gala or supported the Mission Initiative through special donations.
Continued on page 4
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continued from page 3

MTSA

SPORTING

C L A Y

TOURNAMENT

35% of participants were MTSA alum and students
On May 5, 2017, supporters joined in the fun at MTSA’s
inaugural Sporting Clay Tournament at the Nashville Gun Club.
The unique event was geared toward all levels of experience –
from those who have never shot a gun to expert sharpshooters
– and also raised funds for the School’s Mission Initiative in Haiti
and local communities.
Teams of five – which included MTSA students, alumni,
faculty, business partners and friends – engaged in a friendly
competition to shoot clays on a multi-station course along the
Cumberland River. The weather was cool and misty, but the
participants were unfazed. After the competition, an awards
luncheon was held during which prizes were given for the
teams with the most clays shot.

Yvette Riker, CRNA Tournament Chairman receives an award from MTSA President Chris Hulin.

First Place Team Winners include SRNAs Spencer Stanton, Tevis Smith, Mark Jolly, Tim Cornwall, and Grant Visbeen.
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“The annual sporting clay event was a lot
of fun for the participants. There is much

Overstreet completes
leadership fellowship

feedback and encouragement from the group
to expand from 50 to 100 clays in the future.
We are looking forward to another great
tournament next year and most thankful for
all of the community support and leadership
of MTSA alum, and our event Chairman
Yvette Riker, CRNA.”
–Jim Closser, VP for advancement and alumni

Maria Overstreet
PhD, RN
Dean
MTSA

In May, Maria
Overstreet, PhD,
RN, MTSA Dean,
completed a
fellowship with the
Executive Leadership
Institute, presented
by the Tennessee
Independent Colleges
and Universities
Association (TICUA).

Dr. Overstreet joined
with leaders from 17
other institutions for the nine-month program.
The fellows attended sessions that covered
topics related to higher education administration, including governance and board relations,
strategic planning, finances, advancement and
student success.
“The program challenged me to enhance my
knowledge and skills through the lens of MTSA’s
mission, vision and core values,” Overstreet said.
“With each concept or topic discussed, I would
ask myself how MTSA would react or assess or
be challenged. It was so energizing to be amongst
such bright and positive executives where we
shared accomplishments and experiences.
“I appreciate Dr. Hulin’s confidence in me and for
nominating me to the inaugural class of fellows,”
she added.
The TICUA Executive Leadership Institute is a
leadership development program for senior
campus officials seeking to advance to a
college or university executive role and more
importantly, is designed to strengthen the
institution’s senior leadership team.

Chairman Yvette Riker and fellow team member Karen Parrick, both MTSA alum.
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Continuing education
MTSA is pleased to
begin a series of free

Here’s how to proceed:

continuing education
credits in the quarterly
Airways magazine. These
CEs are provided as a
service for MTSA alum and

1. Read the content inserted in
this issue of Airways, or visit
www.mtsa.edu/CE.

other CRNAs throughout the
country. The school has a
volume of resources as its
doctoral students create
Bryan Anderson
DNAP, CRNA

expert content on a variety

2. Take post-test online at:
www.mtsa.edu/CE-test

of topics.

We invite you to read the inserted content written by MTSA
alumnus Bryan Anderson, DNAP, CRNA, who completed his

3. Complete evaluation at:
www.mtsa.edu/CE-eval

doctor of nurse anesthesia practice degree in 2016. His topic is:
The Use of Remifentanil as the Primary Agent for Analgesia in
Parturients for whom Neuraxial Anesthesia is Not an Option.
MTSA is grateful to Dr. Anderson for his willingness to provide
this scholarly project for the first CE. The Airways editorial staff
wishes to express appreciation to Steven Krau, PhD, for his
expert editing and formatting of Dr. Anderson’s scholarly work for
this CE presentation.

4. Upon successful completion and
passing of the post-test, your CE
will be submitted to the AANA
and you will receive a
completion certificate.

Bryan Anderson is an independent anesthesia provider based

NOTE: You will have only a single opportunity to take the post

in the Memphis area. He and his wife, who is also an MTSA

test. You must score at least 80% to pass. There is no provision to

graduate and practicing CRNA, travel to clinics throughout the

re-take the test.

southeast. He graduated from the University of Mississippi
School of Nursing in 2007. He received his Master of Science in

This program has been prior approved by the American

Nurse Anesthesia from MTSA in 2011 and completed his DNAP

Association of Nurse Anesthetists for 1.00 Class A CE

at MTSA in 2014.

credits; Code Number 1034911; Expiration Date 6/30/2020.
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F O U R T E E N T H

A N N U A L

G
lf
cl assic
Get your swing in shape! Participants are
cordially invited to the 14th Annual MTSA Golf
Classic on Thursday, Sept. 21, 2017, at
Hermitage Golf Course – General’s Retreat.
Lunch and dinner will be provided.
Schedule:
10:30 a.m.: Registration opens
12:00 p.m.: Lunch
1:00 p.m.: Shotgun Start
Awards & Dinner to follow event
Event chair: D. Harold Greene
Teams will compete in a four-person scramble.
Prizes will be awarded in three flights. Proceeds
benefit MTSA’s Mission Initiative in Haiti and
local communities.
Hermitage Golf Course is located at 3939 Old
Hickory Boulevard, Old Hickory, TN. To reserve
your team or sponsorships, please contact the
MTSA Advancement Office at (615) 732-7665 or
visit www.mtsa.edu/golf.
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COA grants
10-year
accreditation
to MTSA
programs
MTSA received notice
from COA that accreditation
for its Masters and DNAP
degrees has been extended
for 10 years. Following is
the letter received, which
highlights the School’s
achievements
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About the Gala Awardees
Mary Elizabeth “Ikey” DeVasher
Alumni Distinguished Service Award
Dina Filomena Velocci, DNP, CRNA
Independent contractor, staff CRNA,
Jackson-Madison County General Hospital,
Jackson, Tenn.
Dina Velocci has been a staff CRNA at Jackson-Madison County
General Hospital in Jackson, Tenn., since 2012 and is also an
independent contractor. Prior to that, she held a staff CRNA position
at Vanderbilt University Medical Center in Nashville and worked PRN
for Southern Tennessee Medical Center in Winchester, Tenn.
Dina began her higher education at the University of Central Florida in
Orlando, where she earned her B.A. From there she went on to receive
her B.S. in Nursing from Austin Peay State Univ. in Clarksville, Tenn. In
2004, she graduated from MTSA’s Master of Science program and went
on to earn her DNP from Vanderbilt University School of Nursing.
Since receiving her degree from MTSA, Dina has returned year after
year as a clinical and didactic instructor, transferring her real-world
experience into critical learning for students. She has taught a wide
range of topics, including ANPA 500 Professional Aspects I and II,
Path Management, Pediatric Anesthesia and Anesthesia for
Vascular Surgery.
Dina has dedicated considerable time and effort to sharing her
knowledge outside the classroom as well. She regularly delivers
presentations in a variety of settings nationwide, including speeches
for the American Association of Nurse Anesthetists (AANA), MAC
Anesthesia Seminars, Med City Seminars, American Society of
Anesthesia Technicians and others.
She is currently AANA Region 2 Director and has served as the President
of the Tennessee Association of Nurse Anesthetists (TANA), among many
other positions.
“Ikey was the first person to tap me to join the education committee for
TANA, which was my foray into advocating for CRNAs. So to win this
award is really special to me. I remember what she said at my
graduation, that my ‘moral compass was due north.’ As the years go
by, I can appreciate the truth in that statement; I’m very passionate
about standing up for those who are being wronged, and I continue to
fight for CRNAs no matter the cost,” Dina said.

Nevin Downs, MD Leadership Award
Kenneth Wayne Hutchinson, II, AD, CRNA
President, West TN Anesthesia, P.C.,
Jackson, Tenn.
Ken Hutchinson was born in Roanoke
Rapids, N.C., in 1955. He lived in North
Carolina for 16 years and moved with his family to Madison,
Tenn., in 1971. He attended Madison Academy and
graduated in 1973. While at the academy, he met Sheree
Denise Abbott whom he later married. Ken’s father sold
anesthesia equipment, which is how he became interested in
becoming a CRNA.
Ken attended the Nashville campus of the University of
Tennessee for his RN degree and started anesthesia school
at Madison, now MTSA, in 1977. After graduation, he took
a CRNA position at Eliza Coffee Memorial Hospital in
Florence, Ala. In the spring of 1981, Ken was approached by
Jack Edmondson, an MTSA graduate, about joining West TN
Anesthesia, P.C. in Jackson, Tenn. WTA is an all-CRNA group
started by two MTSA alumni, Ed Lee and Vickie Hines. Ken
joined WTA in June of 1981. He became president of the group
in 1984 and has remained in that position. Since its founding,
WTA has remained an all-CRNA group. The group covers five
general hospitals and three outpatient clinics. They employ
eight CRNAs and three office personnel who handle billing
and scheduling.
Ken and Sheree have been married for 40 years and have one
son, William, and one daughter-in-law, Kristen, who also reside
in Jackson. Ken and Sheree are active in the Jackson Seventhday Adventist Church. In his spare time, Ken likes to jog, does
some shooting, and looks forward to duck hunting and fishing
with William. He also enjoys a quiet walk in the woods as
much as anything. He remains a strong proponent of CRNAadministered anesthesia and groups consisting of all CRNAs.
“I’m incredibly honored and humbled to receive the Nevin
Downs, MD Leadership Award,” Ken said. “Dr. Downs was
my favorite instructor. I always thought he was a genuinely
sincere, kind and thoughtful person and an excellent instructor. I
always appreciated his support of CRNAs.”

Continued on page 10
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About the gala awardees continued
Clinical Excellence Award
Tammy Hooper Freehling, MSN, CRNA
Service specialist for neuroanesthesia, staff CRNA,
Vanderbilt University Medical Center, Nashville
Tammy Freehling, CRNA, MSN, is in her 20th year at
Vanderbilt in Nashville as a nurse anesthetist. She
began her nurse anesthesia training at the University of Tennessee at
Knoxville in 1994 and graduated in 1996 with an MSN degree. Prior to
that, she had 10 years of critical care experience – five spent in Denver at
both Lutheran Medical Center and Porter Hospital. The foundational years
were spent in the critical care pods of St. Thomas in Nashville, starting
in 1984 after she graduated cum laude from Vanderbilt University with a
Bachelors in Nursing. She is a native of Gallatin, Tenn.
Tammy was exposed to the medical field at a young age; her father was
a family practice physician in Gallatin beginning in the 1960s. She
witnessed firsthand his passion for patient care, which gave her – along
with many others in her family – the inspiration to go into the medical and
nursing profession.
Tammy’s affiliation with MTSA began in her first year as a nurse anesthetist
at Vanderbilt. At that time, she began delivering her neuro lecture and has
provided this each year since. She mentored primarily junior SRNAs in the
beginning but, along with her attending anesthesiologists, agreed that the
neurospecialty was much better suited as a senior elective rotation. Some
16 years later, Tammy continues to manage the neurorotation for SRNAs and
has grown her practice in the volume, acuity and variety of neuroanesthetics
delivered. Under her guidance, student anesthetists are mentored in the care
of functional, intracranial, spinal and interventional neurosurgery patients.
“I’ve been a preceptor ever since I was an RN at St. Thomas Hospital, and
I really loved teaching even then,” Tammy said. “Interacting with students
over the years has enriched my practice greatly. Time and again, I have
seen the students mature to become fantastic coworkers, and some have
even cared for my family members having surgeries. It means a lot to me
to see how the program at MTSA has grown over the years. I really
appreciate the chance to be involved with the school. It’s been a great
source of satisfaction for me.”
Tammy and her husband, Michael, are celebrating their 29th anniversary
this year. She describes him as her “rock (as he’s a geological engineer)
and best friend.” Their son, Nathan, is also a Vanderbilt graduate and
currently serves as a project engineer at Nissan. Tammy and Michael are
well-known for their love of hiking. They have taken many trips throughout
the West, including Grand Canyon and Glacier National Parks.
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Philanthropy Award
D. Harold Greene, RHU, CLTC
Independent insurance agent
D. Harold Greene, RHU, CLTC, was
born in Oak Ridge, Tenn., and lived
his early years in Montgomery
County. At the age of 11, his family moved to Chicago,
and three years later, he and his family moved to
Nashville. Harold’s love of sports helped him make friends
as he moved schools in his adolescent years. He became
a stand out basketball player in high school and was
offered a basketball scholarship at Belmont University.
Harold was the first in his family to attend and
graduate from college. After earning his Bachelor of
Science in Business in 1971, Harold became a manager
for 84 Lumber and also served in the National Guard.
Harold wanted the opportunity to be more independent
in his career and found a position as an insurance agent
with Paul Revere. After six years with Paul Revere, Harold
continued his career with Mass Mutual. Initially, Harold
started on his career path seeking a steady position with
a solid company but the motivating force driving his
success was that the products he represented gave his
clients peace of mind for the future.
Harold began working with MTSA in 1990. Since that
time, he has provided financial services for the
graduates and alumni. He has also served on the MTSA
Advancement Committee and been a charter member of
the Bernard V. Bowen Society. Harold has participated
in the MTSA Golf Classic for the last 13 years and has
been a corporate sponsor and looks forward to many
more years of participation. He is chairman of the event
this year.
“I was pleasantly surprised and honored to receive this
award, especially since it often goes to people in the
medical profession,” Harold said. “I became involved with
CRNAs when I went to my first Tennessee Association
of Nurse Anesthetists meeting in the late 1980s, where
I met Bernard DeVasher. Then Ikey invited me to speak
to MTSA graduates in 1990, and I’ve been doing that
ever since, which has been a great pleasure. I’ve really
dedicated my practice to work with CRNAs because
they’re quality people, and I’m fortunate to spend time
with them.”

Mission & Heritage Award
Rod Schwindt, MS, CRNA
Lead nurse anesthetist, AMG, Centennial
Medical Center, Nashville
Rod Schwindt has served as a nurse
anesthetist for 16 years, and lead for seven
years, for AMG at Centennial Medical Center in Nashville. During
that time, he has been a mentor, assisting in orientation with
new hires and continually working to increase the team’s
knowledge and skill set. He is an exemplary leader among his
peers as well as with the students.
Rod received an Associate’s Degree in Nursing from the
University of Evansville, a Bachelor’s Degree in Nursing from
Indiana State University-Evansville and a Master of Science from
MTSA. Earlier in his career, he served as an emergency room
nurse, EMT shift supervisor, surgical assistant and a firefighter.
Rod has been working with MTSA for many years. During that
time, he has been a lead preceptor with students, both working
at the clinical site as well as with the school. He works with
juniors, seniors and super seniors. He is especially key in the
orientation of super seniors to AMG’s workforce. He ensures they
learn as much as possible in order to make a smooth transition
from SRNA to CRNA.
Beyond his normal work schedule, Rod uses his free time to tutor
students, preparing them to take boards. He mentors and tutors
students that are unable to pass boards the first time as well.
He focuses on strengthening the SRNA’s study and test-taking
skills and increasing the individual’s overall understanding of
concepts. “It’s wonderful to receive this award, and I appreciate
being recognized,” Rod said. “Tutoring and mentoring graduates
in preparation to take the national certification examination is a
ministry that has been my privilege for more than 15 years. The
Lord has blessed the School and I consider it an honor to have a
small part in helping students be successful.”

Acute Surgical
Pain Management
Fellowship
gains momentum

Applications for second cohort to open Oct. 1
MTSA’s Acute Surgical Pain Management
Fellowship (ASPMF) is off to a great start,
according to its director, Bill Johnson. The first
cohort totaling 14 fellows began the 12-month
curriculum on July 17.
The following clinical sites are now part of
the program:
•
•
•

NorthCrest Medical Center,
Springfield, TN
Southern Tennessee Regional Health
System, Lawrenceburg, TN
Bone and Joint Hospital at St. Anthony,
Oklahoma City

The objective of the Fellowship, a component of
the AANA Pain Management Curriculum, is to
advance the knowledge and skills of Certified
Registered Nurse Anesthetists (CRNAs) in acute
surgical pain management and prepare them to
help meet the growing need for this evidencebased approach in the United States.
The application period for the second cohort will be
open Oct. 1 – Dec. 1, and interviews will take place
in December. Classes will begin in January 2018.
For more information, visit www.mtsa/fellowship.

In addition to multiple volunteer positions with the Madison
Campus Seventh-day Adventist church, Rod also works with
community organizations such as Paradise Ranch, an equestrian
facility dedicated to adults with various disabilities. He enjoys
camping, off-road Jeeping, dual sport motorcycling, fly and surf
fishing, trap and pistol shooting, and finding remote vacation
destinations with his wife of 34 years, Lisa, and two daughters,
Kendyl and Kristen.
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FROM THE ARCHIVES

Alumni dinner in Alabama
This section typically features historic photos and memories from decades past. However, in this issue we’re reaching back just 10 years to 2007.
Here MTSA alumni gather for a dinner in Florence, Ala. (l to r) Joey Puckett, Barry Broadfoot, Jimmy Nix, Jason Hollis, Tiffany Daily and Russ Daily
(who were married while attending MTSA).

The Use Of Remifentanil As The Primary
Agent For Analgesia In Parturients
Author: Bryan Clifford Anderson, DNAP, CRNA

Learning Objectives for this Self Study:
Upon completion of this study, the CRNA will be able to:
1. Discuss the significance of remifentanil use as a primary analgesic
agent in parturients for whom neuraxial anesthesia is not an option.
2. Identify clients in which neuraxial anesthesia might be contraindicated.
3. Compare the efficacy of select medications in the control of pain
in paturients.
4. Appraise findings in current evidence to determine to what extent
remifentamil is a viable option for pain management in parturient patients.
5. Explain dosing and timing parameters that warrant consideration in the
administration of remifentanil for the treatment of labor pain.
In order achieve optimal patient outcomes in anesthesia patients, it is
important to consider multiple options for pain control, especially when
traditional options pose a problem, or are not options. In particular, there are
parturient clients for whom the use of neuraxial anesthesia (epidural and spinal
blockade) is not an option. In these case an alternative option, that warrants
consideration for patient centered anesthesia practice is the use of remifentanil
(ultiva). Guidelines for the use of remifentanil in obstetric patients are sparse,
poorly developed and are not readily available to anesthesia practitioners.

Pain Associated with Labor
There is no question about the amount and extent of pain associated with
child birth. There are some common interventions used to ameliorate pain,
including the use of epidural anesthesia. However, there are several reasons
that an epidural may be contraindicated during labor including the presence of
coagulopathies, anticoagulation therapy, prior back surgery, patient refusal, or
the inability to safely place an epidural. In labor patients for whom neuraxial
anesthesia is not an option, there are limited alternative choices that have been
explored or considered. Once such possibility deserving of consideration is the
use of the opioid remifentanil as the primary analgesic for the management of
pain associated with labor.
Olufolabi et al identified “that the cyclical pattern of labor pain, as
compared with continuous postoperative surgical pain, would benefit from bolus
delivery of a short-acting drug that produced its analgesic effect only during
contractions and was without significant maternal and fetal side effects.” 1 One
such drug that should be considered is remifentanil (ultiva).

The Importance of Exploring Remifentanil as an
Option for Treating Labor Pain
The use of remifentanil in the parturient as the primary analgesic is
significant for several reasons; the most salient of which is the basic human
right to the management of pain. Pain, as defined by the International
Association for the Study of Pain (IASP), is “an unpleasant sensory and
emotional experience associated with actual or potential tissue damage.” 2
Labor is a cause of severe pain for many women and is a problem that should
be addressed and managed in accordance with the needs and wishes of the
individual patient. Interventions that alleviate or eliminate pain are not merely a
matter of beneficence, but also form part of the duty to prevent harm.3
The variations in pain perception among women in labor creates an essential
component in the administration of anesthesia in the provision of patientcentered anesthesia care. One recent study identifies that the perception of
labor pain was equivalent to a digit amputation without anesthesia.4 Even
though variability regarding the intensity of pain exists among women during
labor, the majority of women do experience more than minimal pain during this
time.5 Negative psychological effects of pain associated with labor can occur
in some women. “Psychological harm can be experienced through the provision
or withholding of labor analgesia, underscoring the tremendous variability in
the meaning of labor pain for different women.” 5 Interventions to alleviate pain
in labor have effects on much more than the physical aspects of pain, but also
include the emotional and psychological factors.
Epidural analgesia is considered the standard for pain management during
labor.5 Access to pain management is a right that is fundamental and should
not be withheld or denied to any patient regardless of age, ethnicity, or
socioeconomic status. This right is violated if a parturient is unable to partake in
standard methods used for managing the pain of labor. The significance of analgesia during labor is related to the access parturients have to care. “Equity is
concerned with maximizing fairness in the distribution of healthcare services…
and minimizing disparities in health.”6 By utilizing an intervention such as
remifentanil, the alleviation of pain associated with labor encompasses a
greater portion of this population.
A patient’s perception of their analgesic regimen is also a concern. It is
central for a provider to address this intervention that is rooted in reliable
evidence. The use of patient-controlled analgesia (PCA) puts the patient in
control when dosing of medication occurs and is considered the gold standard
for acute pain management.7 Patient satisfaction with remifentanil as a primary
analgesic for labor pain is an important topic within this context. There is
evidence that maternal satisfaction is influenced by factors other than age,
ethnicity, socioeconomic status, pain, medical interventions, and continuity of
care, when women evaluate their childbirth experiences. These overriding
factors have been identified as personal expectations, the amount of support

from caregivers, quality of the caregiver-patient relationship, and maternal
involvement in decision making. The results of pain, pain relief, and intrapartum
medical interventions on the satisfaction of parturients are not as obvious,
direct, or powerful as the influences and impact of the attitudes and behaviors
of caregivers.8\
In order to provide optimal anesthesia care to clients, the body of
knowledge on which evidence-based practice is founded must continue to
evolve as new information and research comes to light.9 Certified Registered
Nurse Anesthetists (CRNAs) have been recognized as influential providers in
the area of pain management as the knowledge and skills possessed required
to address this issue are essential to the study and understanding of acute and
chronic pain.10 Reviewing the current evidence related to the use of remifentanil
as a primary agent for analgesia in parturients enables the CRNA to make a
recommendation or construct a set of guidelines that may be used in clinical
practice. This recommendation or guideline can provide a basis for knowledge and
safety of anesthesia delivery while enhancing the provision of care to parturients.

sympathetic nerve fibers, and the nerves at this level are responsible for
transmitting pain sensation related to cervical dilation.10 In the first stage of
labor, pain is initially confined to the T11–T12 dermatomes during the latent
phase, but eventually involves the T10–L1 dermatomes as the labor enters the
active phase. Parturients describe this pain as dull in nature and often poorly
localized.11 The visceral afferent fibers responsible for labor pain travel with
sympathetic nerve fibers, first to the uterine and cervical plexuses, then through
the hypogastric and aortic plexuses before entering the spinal cord with the
T10–L1 nerve roots.12
The second stage of labor is entered as cervical dilation becomes
complete and fetal descent begins. During this stage, pain is transmitted by
the same afferent nerves activated during the first stage of labor (T10-L1) with
the addition of nerves at the S1-S4 levels. These nerves of the sacral plexus
innervate the cervix, vagina, and perineum.5, 10 Compression and stretching of
muscles and ligaments in the pelvic region produce pain that is mediated by the
sacral plexus.10 This stretching and compression of perineal structures may
intensify pain.12

Reflection Box 1.
“Interventions that alleviate or eliminate pain are not merely
a matter of beneficence, but also form part of the duty to
prevent harm.” 3
1. To what extent do you agree with above statement?
2. How has the belief, or lack of, influenced your CRNA practice?
3. Identify a situation in which you think this goal was less than optimal.
Who was involved? What was done? What would you do differently, if
anything, if a similar situation occurred?

Foundational Principles
Pharmacokinetics and pharmacology of remifentanil, is an essential for the
CRNA to effectively and safely provide efficient anesthesia interventions. Pain
associated with labor is highly personal and varies greatly among individual
patients.5, 10 There are three stages of labor that must be considered when
discussing the physiologic basis for pain related to each. The first stage of labor
has two phases- latent and active- and is defined as the onset of labor which
progresses to the complete dilation of the cervix. The second stage of labor
begins when the cervix is fully dilated (10 cm), and ends when delivery of the
infant is complete. The third stage occurs with delivery of the placenta.10 For
purposes here, only the first and second stages will be considered.

Pain of Labor
Labor can be defined as progressive dilatation of the cervix in association
with repetitive uterine contractions.11 The pain of labor arises from several
sources. These include contraction of the myometrium against the resistance of
the cervix and perineum, progressive dilatation of the cervix and lower uterine
segment, and stretching and compression of pelvic and perineal structures. Two
manifestations of pain have been identified by parturients. They are a nonlocalized cramping which is referred to surface dermatomes on the abdomen
and sharp, and localized back pain that is from referred pain to dermatomes and
sclerotomes.10 Each stage of labor has different origins and pathways.
Pain during the first stage of labor is mostly visceral pain resulting from
uterine contractions and cervical dilatation.12 This pain is mediated by T10-L1

Pharmacology of Remifentanil
In addition to an understanding the physiology of pain in labor, the
pharmacology of the drug in question- remifentanil- must also be considered.
Remifentanil is a selective mu (µ) agonist similar in potency to fentanyl. Its ester
linkage makes remifentanil structurally unique and renders the drug susceptible
to hydrolysis by nonspecific plasma and tissue esterases to metabolites that are
inactive. The onset and duration of action for remifentanil are very short making
it rapidly titratable. Effect-site (blood/brain) equilibration time is 1.1 minutes
and elimination half-time is 6 minutes. An estimated 99.8% of remifentanil is
eliminated during the distribution (0.9 minute) and elimination (6 minutes) halftime.12 This short duration of action and minimal accumulation with repeated
doses or infusion, make remifentanil particularly well suited for procedures that
are briefly painful but for which little postoperative analgesia is required.14
The pharmacokinetics of remifentanil are characterized by a small volume
of distribution (30 liters), rapid clearance, and low interindividual variability as
compared to other drugs. Rapid effect-site equilibration equates to a quickly
achieved steady state plasma and effect-site concentration. Additionally, the
plasma concentration is nearly independent of infusion duration due to the short
context-sensitive half-time. Changes in infusion rates of remifentanil are
paralleled by prompt changes in drug effect. These attributes make the
pharmacokinetics similar in obese and lean patients. Due to the low
interindividual variability, it is recommended that clinical dosing regimens
be based upon ideal body mass and not total body weight.13
Metabolism by nonspecific plasma and tissue esterases to inactive
metabolites make remifentanil unique. The principal metabolite is remifentanil
acid which is 300-4,600 times less potent than the parent drug. Excretion is
primarily via renal pathways and it is unlikely that the pharmacokinetics are
changed in the presence of renal or hepatic failure as esterase metabolism is
usually preserved in these states.13 Esterase metabolism has little variability
between individuals and contributes greatly to the predictability of drug effect.
Minimal changes are related to extremes of age, renal dysfunction, or hepatic
dysfunction enabling easy titration and rapid dissipation, even after
prolonged infusion.15
Adverse effects resulting from the administration of remifentanil are
similar to those of any other potent opioids.16 These include, but are not limited
to lightheadedness, dyspnea, blurred vision, chest pain, muscle stiffness or

tightness. With remifentanil use, profound analgesia may be achieved with
minimal effect on cognitive function, and low doses of remifentanil can be used
to maintain anesthesia in spontaneously breathing patients.15, 17
Remifentanil is licensed for induction and maintenance of general
anesthesia; however, it is currently an ‘off-label’ use in obstetrics.17 Even though
remifentanil is not licensed for use in obstetric patients, administration of drugs
outside their product license is a common occurrence in obstetric anesthesia.18

Conditions in Which Standard Neuraxial Anesthesia
Is a Non-option
Several factors must be considered when discussing the use of neuraxial
anesthesia for labor analgesia. These include generally recognized absolute and
relative contraindications for neuraxial anesthesia such as bleeding or clotting
disorders (coagulopathies), severe hypovolemia, elevated intracranial pressure,
valvular heart disease, infection at injection site, or patient refusal.10 Additional
factors include anticoagulation therapy, prior back surgery, or the inability to
perform a neuraxial anesthetic. This discussion is not intended to be allinclusive, but rather to highlight several clinically relevant factors regarding the
subject of neuraxial anesthesia being a non-option for some parturients.
The existence of coagulopathies in a patient may be pre-existing or
therapeutic in nature. Frank coagulopathies represent an absolute contraindication
to the administration of neuraxial anesthesia. Concern with performing neuraxial
anesthesia in parturients with coagulopathy is due to an increased risk of epidural
hematoma formation.5 The incidence of occurrence is rare but the resultant
neurological damage may be permanent.10
Thrombocytopenia is an intrinsic coagulopathy that is defined as a platelet
count of less than 100,000/mm3. The use of neuraxial anesthesia is generally
not recommended for parturients with platelet counts below 100,000/mm3
however, some practitioners may have a lower cutoff.10 One disorder involving
thrombocytopenia that may be encountered in the parturient is autoimmune
thrombocytopenic purpura (ATP). In ATP, antibodies directed against platelet
antigens are produced primarily in the spleen, where phagocytosis by
macrophages occurs.5 This destruction of platelets leads to decreased
platelet counts and an increased risk for bleeding. The anesthesia provider
should consider clinical evidence of bleeding, recent platelet count, a recent
change in platelet count, quality of platelets, adequacy of other coagulation
factors, and the risks versus the benefits of performing neuraxial anesthesia. It
is important to note “clinical judgment represents the most important means of
assessing the risk for epidural hematoma in an individual patient.” 5
It is important to consider the impact of anticoagulation therapy in the
parturient as this poses a contraction to traditional neuraxial anesthesia. The
use of unfractionated heparin (UFH) and low molecular weight heparin (LMWH)
may be encountered in the parturient being treated for coagulopathic states such
as thrombotic thrombocytopenic purpura (TTP) and disseminated intravascular
coagulation (DIC). The American Society of Regional Anesthesia and Pain
Medicine (ASRA) guidelines are specific regarding neuraxial anesthesia in the
presence of anticoagulant use.18 For the parturient receiving IV heparin, there
should be at least a one-hour delay between needle placement and heparin
administration.19 The safety of neuraxial blockade in patients receiving doses
greater than 10,000 units of UFH daily, or more than twice daily dosing of UFH,
has not been established. Protamine reversal of heparin therapy to allow
administration of neuraxial anesthesia is not recommended.5 For parturients
who are receiving treatment with the LMWH enoxaparin, neuraxial anesthesia
should be performed at least 12 hours after the last prophylactic dose or 24

hours after higher doses (1 mg/kg every 12 hours).19 Parturients receiving
anticoagulation therapy may be excluded from the benefits of neuraxial anesthesia.
Skeletal deformities such as scoliosis, arthritis, osteoporosis, and
fusion or scarring of the vertebrae are relative contraindications to neuraxial
anesthesia. Needle placement may be difficult and the spread of medications in
the epidural space may be limited by these anatomic alterations.10 Guidelines
for epidural anesthesia after spinal surgery are not clearly defined.20 Posterior
approach surgical techniques often obliterate or distort the epidural space from
fibrous scar tissue formation, blood clot organization, or metalwork crossing
the midline.20 Combined with the fact that anatomical landmarks for neuraxial
anesthesia may be difficult to assess, regardless of the parturients history of
corrective surgery, this approach to pain management is one that requires careful
scrutiny. The disadvantages of neuraxial anesthesia include technical difficulties
in identifying the epidural space, patchy or poor analgesia, unintentional subdural
or intrathecal catheter placement, and postdural puncture headache.21 Both
parturients and anesthesia providers may be willing to attempt neuraxial
anesthesia in these situations, however, the risks versus the benefit must be
understood and accepted by all parties.
Parturients with severe, uncorrected hypovolemia are considered to have
relative contraindication to neuraxial anesthesia.10 Severe hypovolemia can
precipitate a vagal response that results in profound bradycardia, or possibly
transient cardiac arrest patients who are healthy. Bradycardia is mediated by
left ventricular mechanoreceptors which are activated by a decrease in venous
return and the resulting reduction of end-systolic volume.22 It is recommended
that epidural blockade be used with great care or even avoided in patients with
hypovolemia in whom venous return is impaired.22
The use of neuraxial techniques always presents a risk of dural puncture
with an epidural needle. Puncture of the dura may create a hole in the dural
tissue and subsequent cerebrospinal fluid leak. Patients with elevated intracranial
pressure have an increased risk for brain herniation. Epidural catheter placement
and addition of large volumes of local anesthetic may cause an increase in already
elevated intracranial pressures.10
The presence of valvular heart disease, such as idiopathic hypertrophic
subaortic stenosis (IHSS) or other fixed-volume cardiac states, are a relative
contraindication to neuraxial anesthesia when considered clinically mild to
moderate in severity. Neuraxial techniques are contraindicated in patients with
severe cardiac disease.12 Physiologic changes such as bradycardia, decreased
systemic vascular resistance, and decreased venous return are all changes
that can be encountered with neuraxial anesthesia. These physiologic changes
are not tolerated and may cause hypotension that results in severe coronary
hypoperfusion and cardiac arrest.10, 12 Each patient requires evaluation, and the
risks versus the benefit must be understood and accepted by all parties if the
implementation of a neuraxial technique is considered.
Infection at the site of needle placement for neuraxial anesthesia is a
concern due to the risk of disrupting the body’s physiologic protection
mechanisms. The epidural needle may deposit infectious or noxious agents
beyond the skin into the underlying tissue, peridural space, and past the bloodbrain barrier into the subarachnoid space.10 The use of neuraxial anesthesia in
the presence of sepsis or bacteremia may dispose a parturient to the spread of
the infectious agents into the epidural or subarachnoid space and increase the
risk for meningitis or the formation of an epidural abscess.10, 12 These risks make
neuraxial anesthesia an absolute contraindication in the presence of infection
at the needle site.
The most compelling contradiction for not using neuraxial anesthesia is
patient refusal. Parturients may have concerns related to neuraxial anesthesia

including potential for short or long-term complications, fear of pain with
implementation, fear of numbness or altered sensation, lack of control over the
anesthetic, or the inability to obtain adequate anesthesia. Proper preparation,
education, and collaboration are keys to successful interaction with patients.10
In cases where a parturient declines the use of neuraxial anesthesia
techniques, the provider must be prepared to offer an alternative for
managing the pain associated with labor. Alternatives provide access to pain
management, and uphold the fundamental right that pain management should
not be withheld or denied to any patient.3
Reflection Box 3. Neuraxial anesthesia techniques vs. alternative
anesthesia methods
1. Consider cases in which you used Neuraxial anesthesia techniques.
2. Have there been cases in which would have considered alternatives
to neuraxial anesthesia?
3. What were the factors that prompted a desire for an
alternative technique?

Remifentanil in Clinical Practice
The literature that compiled and reviewed in the most current studies
(meta-analysis, systematic review, reviews of literature, and focused review)
revealed that the use of remifentanil as a primary analgesic for the
management of labor pain is an accepted practice. When implemented
appropriately (regardless of methodology), it is more effective than IV meperidine
but less effective than an epidural.23-26 A 2010 Cochrane Review investigated
different parenteral opioids for maternal pain relief during labor and concluded
that there is insufficient evidence to identify the best opioid for pain relief.27
(Insert Table 1 here)
An Overview of Remifentanil (Ultiva)
Classification
Intravenous opioid
and Metabolism with rapid onset and
brief duration.
Regulated as a schedule II
substance

The brief duration results
from rapid metabolism
by plasma and tissue
esterases, and not from
hepatic metabolism or
renal excretion.

Potency

100 times more potent
than morphine.

Fentanyl is also 100 times
more potent than morphine.

Administration
and Duration

Administered via
continuous intravenous
infusion

Effects begin in minutes and
end 5 to 10 minutes once
stopped.

Common Dose

For Surgical Anesthesia:
0.05 to 2 mcg/kg/min
(Current evidence varies)

For Post-Operative Anesthesia:
0.025 to 0.2 mcg/kg/min
(Current evidence varies)

Adverse Effects

During Infusion:
respiratory depression,
hypotension, bradycardia,
and muscle rigidity
sufficient to compromise
breathing

Post infusion:
nausea (44%), vomiting
(22%), and headache (18%).

Adapted From: Lehner RA. (2013) Pharmacology for nursing care (8th Ed.). Elsevier: St. Louis

In a 2012 meta-analysis by Schnabel et al evaluating the efficacy of
remifentanil PCA compared with other techniques for labor analgesia, 12
randomized controlled trials with a total of 593 participants, 269 of which
received remifentanil, were included. Of the 12 trials in the meta-analysis,
healthy term parturients (ASA classification I and II) without a history of opioid
use, drug abuse, allergy to remifentanil or abnormal hepatic or renal function
were included. Four different active comparators were investigated–
meperidine, fentanyl, nitrous oxide, and epidural analgesia. Due to limited
data, the authors were only able to pool data for the comparison between
remifentanil and either meperidine or epidural analgesia.23
Eight trials compared remifentanil with meperidine in this meta-analysis;
208 parturients received a remifentanil PCA and 209 received meperidine either
via PCA, as a continuous infusion, or as an intramuscular injection. In all 8 of
the trials, patients receiving remifentanil had a lower mean pain score after 1
hour compared with patients receiving meperidine (mean difference -2.17cm,
95% CI -2.7 to -1.64, P<0.001). Five trials found that women had significantly
higher satisfaction scores if they received remifentanil but because all trials
used different scores for maternal satisfaction, these results could not be
pooled and were reported only qualitatively.23
Three trials investigated the efficacy of a remifentanil PCA in comparison
with an epidural; 51 parturients received remifentanil and 51 received an epidural.
In all of the included trials, women in the remifentanil group had a higher mean
pain relief score after 1 hour compared to the epidural group (mean difference
1.89cm, 95% CI 0.63 to 3.15, P=0.003). Satisfaction scores with the analgesic
regimens were comparable.23
The conclusions supported in this meta-analysis indicated that
remifentanil provided better analgesia than intravenous or intramuscular
meperidine and that epidural analgesia provided better pain relief than
remifentanil during labor. It was recommended that large, randomized
controlled trials with a focus on safety and patient satisfaction using consistent
administration methods be conducted.23 In this meta-analysis the authors failed
to find sufficient evidence for dosing regimens and no clinical recommendations
regarding dosing or implementation were presented.
A 2011 systematic review by Leong et al comparing remifentanil and
meperidine for labor analgesia included 7 studies with a total of 349 patients;
however, only 3 studies were suitable for quantitative synthesis in a metaanalysis (233 total patients). The review was performed using a previously
specified protocol outlining the aim, search strategy, eligibility criteria, data
extraction strategy, and statistical analysis methods to be used. The authors
assessed for adequacy of sequence generation, allocation sequence
concealment, blinding, and the completeness of follow-up. For studies that
were judged to be at higher risk of bias, a sensitivity analysis was performed
to assess whether the inclusion of these studies significantly biased the result.
The primary outcome was pain scores assessed using the 0-100mm Visual
Analog Scale (VAS).24
All seven studies measured the pain scores using the 0-100mm VAS scale;
however, only three studies were included in the meta-analysis. Three studies
were excluded because the VAS data were presented graphically and a fourth
study was excluded because pain scores were presented using median and
interquartile ranges. The authors noted that all four excluded studies found a
significant reduction in VAS scores with remifentanil compared with meperidine
(P<0.05, which establishes statistical significance). The results of the three studies
that reported using the means and standard deviations of VAS scores were
quantitatively combined and it was shown that there was a reduction of mean
VAS score at 1 hour of 25mm for remifentanil compared with meperidine

(P<0.001, 95% CI 19 to 31mm). When all seven studies were included in the
meta-analysis, remifentanil reduced the mean VAS scores at 1 hour by 25mm
compared with meperidine (95% CI 20 to 29mm). Compared with the
sensitivity analysis of all 7 studies, the summary estimate of the 3-study
analysis was unchanged, although the precision was reduced, as reflected by
a wider confidence interval.24
These showed that remifentanil reduced the mean VAS score more than
meperidine. It is important to note that there is substantial clinical
heterogeneity demonstrated in these studies with the drug regimens varying
greatly.24 Even though this systematic review included all studies involving
laboring parturients, most studies excluded high-risk patients with obstetric
complications, multiple gestation, and preterm labor. As a result, it is difficult
to generalize the results to these populations. In order to better quantify the
side-effect profile and determine optimal dose regimens, large, well-conducted,
randomized controlled trials that compare remifentanil with meperidine or
other labor analgesics are recommended. The authors concluded that the
optimal drug-delivery doses and regimens remain to be determined.24 No
recommendations regarding dosing or implementation were provided.
In a 2008 review by Hill, the use of remifentanil as an alternative to
neuraxial anesthesia for labor is explored due to “A growing number of women
[who] either do not want or cannot have an epidural for labor.” 18 A total of eight
case reports and studies were included in this review. Evaluation of individual
studies and statistical methods for comparing results are not included in
this review.
Primary findings in this review related to the specific topic of interest
indicate that remifentanil has been shown to provide effective analgesia,
especially during the first stage of labor. The author states that remifentanil is
currently the most suitable systemic opioid for obstetric use and even though it has
a rapid onset and offset, the timing cannot be matched to that of a single uterine
contraction. Recommendations regarding dosing assert that the appropriate PCA
dosing regimen is a 40mcg remifentanil bolus with a 2-minute lockout period. In the
author’s institution, remifentanil PCA is offered for routine use as a labor analgesic
with dosing as stated above. It is further recommended that parturients receiving
PCA remifentanil should have one-to-one nursing care, availability of oxygen
saturation monitoring, and oxygen supplementation if required.18
Van De Velde (2005) concluded that “…the analgesic efficiency of
remifentanil for labor pain has been demonstrated and that it seems superior
to other parenteral opioid alternatives.” Van De Velde also states, “We cannot
at the moment recommend remifentanil for routine use in labor analgesia.
However, with careful monitoring and skilled personnel present at all times in
the labor and delivery ward, remifentanil is an option to treat certain patients
in which more conventional options are contraindicated, as has been
demonstrated by several other recent case reports.” The recommendation
indicates that a bolus between 0.2 and 0.5mcg/kg with a lockout period of
2 to 3 minutes and no background infusion seems to be a reasonable option.25
Additional trials are recommended to establish maternal and neonatal safety of
remifentanil use in this population.
A focused review of nine studies, which sought to summarize the efficacy of
remifentanil as a labor analgesic, was compiled and published in 2009 by Hinova
and Fernando. They concluded that the analgesic effects and suitability of
remifentanil for first-stage labor is well supported. It was noted that the timing
of dosing could not currently be matched to the cyclic nature of labor pain.
The analysis of the studies included demonstrated that remifentanil produces
clinically effective, but not complete, analgesia, with conversion rates to
neuraxial analgesia <10%.26

The investigators recommend an appropriate PCA dose regimen is a
40mcg remifentanil bolus with a 2-minute lockout. They strongly suggest that
clinical guidelines be in place to ensure routine oxygen saturation monitoring,
treatment of maternal desaturation with oxygen supplementation if needed, and
one-to-one care using trained personnel.26 Statistical evaluation of the
individual studies and the methods used for comparing results are not included
in this review. The authors state that more work is needed to establish the
optimal drug administration regimen for remifentanil use in this population.

Investigators recommend an appropriate PCA dose regimen is a
40mcg remifentanil bolus with a 2-minute lockout.

Remifentanil Compared to other Parenteral Opioids
Three randomized controlled trials (RCTs) evaluated the efficacy of
remifentanil compared to other narcotics administered parenterally for labor
analgesia. In all three trials, remifentanil was compared to meperidine.28-30
In addition to a comparison of remifentanil and meperidine, one trial also
compared the efficacy of remifentanil and fentanyl.29 Remifentanil was a more
effective overall in all three studies.
A 2005 double-blind RCT was conducted by Blair et al with the purpose
of comparing the analgesic efficacy and safety of remifentanil with meperidine
when both were administered using a PCA device. Forty parturients were
randomly selected to receive either remifentanil 40mcg with a lockout of
2 minutes or meperidine 15mg with a lockout of 10 minutes. An averaged
dose (40mcg) rather than a calculated weight-based dose of remifentanil
was chosen.
VAS scores for pain during the study and for overall pain were similar
for both groups with a mean score of 6.4cm ± 1.5cm for remifentanil and 6.9
±1.7cm for meperidine. Overall satisfaction with analgesia in labor was
higher for remifentanil and more women chose to continue using remifentanil
up to and during delivery than chose to continue with meperidine.28 No
recommendations were made by the authors regarding dosing or
implementation in clinical practice.
A randomized, double-blind study by Douma et al was conducted to compare
the analgesic efficacy of remifentanil to meperidine and fentanyl via PCA delivery.
One hundred and eighty parturients enrolled, of which 159 completed the study.
Fifty-two received remifentanil, 53 received meperidine, and 54 received
fentanyl. The characteristics of the parturients did not differ statistically.
Women allocated to the remifentanil group received a 40mcg loading dose,
40mcg boluses with a lockout of 2 minutes, and a maximum dose limit of
1200mcg/hr. Those in the meperidine group received a 49.5mg loading dose,
5mg boluses with a 10-minute lockout, and maximum overall dose limit of
200mg. Those in the fentanyl group received a 50mcg loading dose, boluses of
20mcg with a 5-minute lockout, and a maximum dose limit of 240mcg/hr.
A P-value of <0.05 was considered statistically significant.29
There was no difference in baseline pain scores between the groups and
in all groups, pain scores decreased significantly from baseline 1 hour after the
start of treatment. Intergroup comparison showed that the decrease in pain scores
after 1 hour was greater in the remifentanil group compared with the fentanyl and
meperidine groups. After hours 2 and 3, the decrease in pain scores did not differ
significantly between the three groups. In all groups, pain scores returned to
pre-treatment values within 3 hours after the initiation of treatment.29

The efficacy of meperidine, fentanyl, and remifentanil PCA for labor
analgesia varied from mild to moderate in this study. Remifentanil PCA provided
better analgesia than meperidine and fentanyl PCA during the first hour of
treatment. The authors recommend the use of remifentanil only in the last phase
of cervical dilation and with continuous monitoring. Further studies were
recommended to determine the safety of remifentanil especially with relation to
its respiratory effects.29
Another double-blind RCT evaluated was conducted by Evron et al in
2005. Eighty-eight healthy term parturients were enrolled in the study and were
randomly assigned to receive either increasing doses of PCA remifentanil or an IV
infusion of meperidine. For the 43 parturients randomized to receive remifentanil,
each received a bolus of 20mcg as a starting dose, regardless of weight, with a
3-minute lockout interval. The dose was increased every 15 to 20 minutes by
5mcg increments, on patient request, to a maximum dose limit of 1500mcg/hr.
The 45 parturients who were randomized to the meperidine group received
75mg of meperidine in 100mL of normal saline over 30 minutes and in case of
insufficient analgesia, another dose of 75mg, followed by 50mg when
necessary, was administered, to a maximum dose of 200mg of meperidine. 30
The authors concluded that PCA remifentanil use during labor and delivery
was associated with improved VAS scores, higher patient satisfaction, and less
need to cross over to epidural analgesia compared to IV meperidine. The use of
remifentanil appeared to provide better analgesia than meperidine throughout
labor and delivery and has minimal maternal or neonatal side effects. It was
further stated that the findings in this study may justify the use of remifentanil
as a systemic opioid in labor and delivery whenever there is a contraindication
to neuraxial analgesia however, a large study is still necessary to investigate
the maternal and fetal side effects. Continuous monitoring of the oxygen
saturation of the parturient is recommended to decrease the likelihood of
maternal and neonatal hypoxemia.30
Although more and larger studies are justified, the evidence that currently
exists supports the use of remifentanil. The efficacy of using remifentanil in
managing parturient pain is clear, and should be considered as a mainstream
medication of choice. Maternal and neonatal hypoxia are a risk for the use of
any opioid analgesia.

The efficacy of using remifentanil in managing parturient pain is clear,
and should be considered as a mainstream medication of choice.

Remifentanil Compare to Neuraxial Anesthesia
The discussion thus far has identified contraindications neuraxial
anesthesia, and a comparative analysis of medications used in parturient
pain. The efficacy of remifentanil is clearly supported. Now the focus is
toward looking at the evidence that compares the use of remifentanil to
neuraxial anesthesia.
There are three salient studies that looked at the use of remifentanil
compared to neuraxial techniques, specifically epidural analgesia, which is
considered the gold standard for management of labor pain.5 In all three
studies, neuraxial techniques were superior to remifentanil for the
management of labor pain.

In all three studies, neuraxial techniques were superior to remifentanil
for the management of labor pain.

Tveit et al conducted an RCT the stated objective of which was to compare
the analgesic efficacy and side effects of remifentanil PCA with epidural analgesia
during labor. Thirty-nine parturients were randomized to receive either
remifentanil PCA or epidural anesthesia. The epidural contained ropivacaine
1mg/ml and fentanyl 2mcg/ml; an initial bolus dose of 10ml, followed by a 5ml
top-up after 5 minutes (total 15ml) was given before the start of infusion at
10ml/hr. Thereafter, the midwife was allowed to adjust the infusion dose
(5-15ml/hr) and give rescue doses of 5ml if needed. Starting bolus of remifentanil
was 0.15mcg/kg, increases of 0.15mcg/kg were allowed every 15 minutes with
no maximum limit. The PCA lockout time was 2 minutes, bolus infusion speed
2ml/min (100mcg min) and no background infusion. Due to a technical problem
with the infusion pumps after inclusion of 39 patients, the study was closed
early, leaving the number of participants close to the estimation from the
power calculation.31
The mean baseline VAS pain scores were somewhat higher in the
remifentanil group at 82mm ±13.3 vs 70mm ±16.2 for the epidural group, but the
pain scores were reduced in both groups during the first hour of analgesia with
the remifentanil group VAS of 38mm ±17.3 and the epidural group VAS 23mm
±30.2 (P=0.066). Overall, there were no significant differences in pain reduction
between parturients receiving remifentanil and epidural at the time points
registered between 15-240 minutes. After 2 hours, pain scores in the remifentanil
group tended to return towards baseline, thus remifentanil seemed to produce
less analgesia than epidural anesthesia in this phase of labor. The authors note
that at the end of first and second stage, pain reduction was comparable between
the groups, as was the maximal reduction in average pain score. The mean dose
of ropivacaine was 33mg (range 5-84mg) and fentanyl dose of 67mcg (range
10-168mcg). Five patients received an extra bolus dose of 5ml (rescue medication)
because of unsatisfactory analgesia. A remifentanil mean dose of 0.40mcg/kg
(range 0.15-0.60mcg) was reached after 1 hour. Maximum bolus dose during the
study period was 0.70mcg/kg (range 0.30-1.05mcg). The mean doses at end of
first and second stage were 0.65 and 0.38mcg/kg (ranges 0.3-1.05mcg and
0.15-0.9mcg), respectively.31
The authors concluded that both treatments provided good analgesia, but
that there were higher pain scores in the remifentanil group. Pain reduction
at the end of first and during second stage and maximum pain reduction were
similar. Based upon current knowledge, the authors recommend the maximum
remifentanil dose should not exceed 0.7mcg/kg and that remifentanil PCA be
used as a stepwise bolus dose regimen, with dose steps of 0.15mcg/kg and a
2-minute lockout time. Large-scale, randomized controlled trials are recommended
to assess dosing regimens, analgesic efficacy, and side-effects.31
A 2011 study by Ismail and Hassanin sought to determine the difference in
duration of labor, the mode of delivery, average VAS pain scores, maternal overall
satisfaction with analgesia, side effects and neonatal outcomes in nulliparous
women who received early labor analgesia with either epidural, PCA with
remifentanil or combined spinal-epidural (CSE) techniques. The study included
1,140 healthy parturients who were randomized to receive either epidural
analgesia (380), PCA remifentanil (380), or CSE analgesia (380). It is important
to note that the primary outcome measured was the rate of cesarean delivery.
In the epidural group, an 8ml dose of 0.125 % levobupivacaine with 2mcg/ml

fentanyl was administered through the epidural catheter and a continuous
infusion of 8ml/hr of 0.125 % levobupivacaine and 2mcg/ml fentanyl was
initiated. Further boluses of 5-10ml of 0.125 % levobupivacaine were given
upon request. In the CSE group, a needle-through-needle technique was
performed with 2mg levobupivacaine and 15mcg fentanyl (total volume of 2mL)
injected intrathecally with the epidural catheter inserted and connected to the
same continuous infusion used in the epidural group. In the remifentanil group,
the PCA device was set to deliver 0.1mcg/kg of remifentanil diluted with saline
and given as a solution of 25mcg/mL as a bolus infused during a period of
1 minute, with a lockout time of 1 minute. During the study, the PCA bolus was
increased following a dose escalation scheme (0.1–0.2–0.3–0.5–0.7–0.9mcg/kg)
after every second contraction until the parturient answered ‘no’ to the question
whether she would like to get more efficient pain relief or until a maximum dose
of 0.9mcg/kg was achieved. 32
No statistically significant differences were observed among the three
groups with regard to average VAS score at analgesia request (epidural group
64.5mm ±12.84, remifentanil group 66.4mm ±11.50, CSE group 65.8mm ±12.10,
P=0.089). CSE group showed a score of 22.56mm ±7.57 versus 34.3mm ±9.8 for
remifentanil and 35.6mm ±10.2 for epidural (P=0.000). The authors concluded in
terms of labor duration, average VAS pain scores, and maternal overall
satisfaction score with analgesia, CSE analgesia is superior to that provided
by epidural analgesia or PCA with remifentanil for pain relief. There were no
differences in the mode of delivery, side effects or neonatal outcomes between
the three techniques.32 Other than the method used within the study, no further
recommendations regarding remifentanil PCA dosing or implementation
were provided.
A randomized clinical trial that compared remifentanil and neuraxial
techniques was published by Stocki et al in 2014.33 The primary objective was
to demonstrate noninferiority of remifentanil labor analgesia compared with
epidural analgesia in laboring women. Thirty-nine parturients participated with
random allocation of 19 in the remifentanil group and 20 in the epidural group.
Remifentanil was given as a bolus dose and titrated to effect from 20mcg up to
a maximum of 60mcg as required with an initial lockout interval of 2 minutes
and no background infusion. The PCA bolus/lockout interval was titrated to an end
point of either patient comfort, or a maximal bolus dose of 60mcg/minimal lockout
interval of 1 minute. For the epidural group an incremental initial loading dose of
15ml of 0.1% bupivacaine with 50mcg fentanyl was administered followed by
patient-controlled epidural analgesia infusion of 0.1% bupivacaine with fentanyl
2mcg/ml. A basal infusion of 5ml/hr, with patient-controlled bolus of 10ml and
20-minute lockout was initiated. Additional epidural bolus doses (either 0.1%
bupivacaine 10ml during the first stage of labor or 1% lidocaine 8ml during the
second stage of labor) were administered to treat breakthrough pain. 33
In this study, maternal pain was assessed using an 11-point verbal numerical
rating scale (NRS) of 0 to 10, where 0 = no pain and 10 = the worst pain
imaginable. There was no significant difference found between baseline NRS pain
scores in the two groups. Both remifentanil and epidural analgesia resulted in a
significant decrease from baseline NRS scores over time. It was observed that
scores were significantly lower at 30 minutes in both groups with change for
remifentanil of -4.7 ±0.6 and -7.2 ±0.6 for epidural (P<0.0001). Although both
are effective at reducing NRS pain scores, remifentanil is inferior to epidural
with regard to the magnitude of the pain score reduction at all time points. Pain
scores were higher at all time points than an expected -1.5-unit difference in NRS
scores. The authors state, “…a ‘safe’ dose or duration of administration of
remifentanil cannot be recommended based on the results presented in this
study.” They concluded that remifentanil administration for labor requires

appropriate monitoring to detect and alert for maternal apnea and although
remifentanil analgesia is inferior to epidural analgesia, it may provide a
satisfactory alternative when epidural analgesia is not desired or permitted. It is
further stated that future studies should consider remifentanil use in the
obstetric population with particular focus on respiratory monitoring and
manpower requirements for implementation.33

In the randomized clinical trial, it was found that although remifentanil
analgesia is inferior to epidural analgesia, it may provide a satisfactory
alternative when epidural analgesia is not desired or permitted.

Methods of Delivery an Important Consideration
Three trials specifically address the delivery of remifentanil when used
as the primary analgesic for the management of labor pain. The methods
investigated are PCA with a background infusion, PCA without a background
infusion, and a continuous remifentanil infusion without any patient control.
Balki et al conducted a prospective RCT in 2007 to compare the efficacy
of two regimens of remifentanil PCA implemented for labor analgesia in order
to determine an optimal dosing regimen.34 Twenty parturients were randomized
into two groups. Remifentanil was administered as a 50mcg/ml solution with all
patients initially receiving a standard regimen of an infusion of 0.025mcg/kg/min
and a PCA bolus of 0.25mcg/kg with a 2-minute lockout and four-hour limit of
3mg. As labor progressed and the patients required additional analgesia, they
received higher doses of either the infusion or the PCA boluses depending upon
the group to which they had been randomly assigned.
In the variable infusion, fixed bolus group, the infusion rate was increased
stepwise from 0.025mcg/kg/min to 0.05mcg/kg/min, 0.075mcg/kg/min, and
0.1mcg/kg/min, while the bolus of 0.25mcg/kg remained unchanged. In the
variable bolus, fixed infusion group, the bolus dose was increased stepwise
from 0.25mcg/kg to 0.5mcg/kg, 0.75mcg/kg, and 1mcg/kg, while the infusion
rate of 0.025mcg/kg/min was kept constant. Each step was maintained for at
least 15 minutes before progressing to the subsequent one.
Mean pain and patient satisfaction scores, and cumulative doses of
remifentanil were similar in the two groups. The overall difference in pain
scores between the groups were not statistically significant. The variable
infusion, fixed bolus group had a mean pain score of 6.09 ±0.49 and the variable
bolus, fixed infusion group had a score of 5.51 ±0.46 (P=0.40) According to the
authors, this pilot study suggests that remifentanil PCA is efficacious for labor
analgesia. They recommend delivery of remifentanil as a bolus of 0.25mcg/kg with
a 2-minute lockout and continuous background infusion of 0.025–0.1mcg/kg/min.
Close monitoring of respiratory status and vitals was mandated and further
trials were recommended.34
A 2013 prospective, randomized, double blinded RCT conducted by Shen et
al aimed to compare the effects of remifentanil for labor analgesia given by either
PCA or continuous infusion. Sixty parturients were randomized to be in either the
PCA group, to whom remifentanil was administered using increasing stepwise
boluses from 0.1-0.4mcg/kg in 0.1mcg/kg increments with a 2-minute lockout, or
in the continuous infusion group, which used rates from 0.05-0.2mcg/kg/min with
incremental increases of 0.05mcg/kg/min given on request.
The demographic variables, patient characteristics, remifentanil
concentrations, and umbilical cord blood gases analysis were compared. The

maternal and neonatal adverse reactions and FHR tracings were analyzed.35
The two groups were similar regarding patient characteristics. Pain scores were
significantly lower at 30, 60, and 90 minutes in the PCA group and the pain
relief scores were significantly higher at 60, 90, 120 minutes compared with
those in the infusion group. Women reported lowest pain scores of 3 (range 2-5)
for PCA and 4 (range 3-7) for continuous infusion at 60 min after the beginning
of analgesia. The total remifentanil consumption during PCA administration
was lower than continuous infusion with PCA group consumption of 1.34mg
(range 0.89-1.69) vs 1.49mg (range 1.12-1.70) for the continuous infusion group
(P=0.011). According to the authors, the results suggest that remifentanil
administered with an incremental PCA bolus is a preferable alternative to
continuous infusion as it provides better pain relief, but with similar maternal
side effects and placental transfer. They further state that continuous
monitoring of SpO2 and oxygen supplementation during intravenous
remifentanil analgesia is essential.35
A randomized study by Balcioglu et al conducted in 2007 sought to assess
and compare the efficiency and safety of the PCA use of remifentanil combined
with two different supplementary background infusions. Sixty subjects were
divided into two groups. Both groups received the same fixed loading and
demand remifentanil doses of 20mcg and 15mcg respectively with a 5-minute
lockout between bolus doses. One group then received a background infusion of
0.1mcg/kg/min and the other a background infusion of at 0.15mcg/kg/min.
Meperidine was available in addition to the remifentanil if pain was not
controlled. All the data were collected by the same anesthesiologist and
expressed as mean ± SD, or median (range). The differences in hemodynamic
parameters, VAS pain scores and sedation scores were statistically compared. 36
Demographic data and labor characteristics of the two groups were
statistically comparable and mean VAS values of the groups were similar at
baseline. After PCA administration of remifentanil, the mean pain score
significantly decreased at the 5-minute measurement and remained at low levels
(VAS < 2) in both groups (P< 0.05). The mean pain score of the group receiving the
0.15mcg/kg/min infusion was significantly lower than that of the group receiving
0.1mcg/kg/min throughout labor and delivery (P< 0.05). No additional drug was
needed for pain relief. There were no differences between the total remifentanil
consumption levels of the groups with 2.4mg ±0.7 for the 0.1mcg/kg/min group vs
2.6mg ±0.4 for the 0.15mcg/kg/min group. Parturients in the group with the lower
background infusion asked for more bolus than the other group. The authors
concluded that for effective analgesia, PCA of remifentanil with a 15mcg
demand dose and 0.15mcg/kg/min background infusion is a better choice than
a 0.10mcg/kg/min infusion. They recommend that implementation occur with
careful maternal and fetal monitoring.36

Dosing and Timing
Two studies address the subjects of the dosing and timing of remifentanil
for labor analgesia. Neither study produced any particular significant
recommendations related to either the timing or dosing regimen and are
therefore only briefly addressed and not fully detailed.
One study addressing this topic was a prospective, randomized, single
blind, crossover conducted by Jost et al to investigate differences in the
analgesic efficiency, safety, and drug consumption between a modified bolus
delivery regimen the authors developed and a ‘classical’ regimen. Both
regimens included continuous background infusion with the rate of around
0.010mcg/kg/min and PCA boluses upon request. The classical regimen was

20mcg bolus increased upon the request of a parturient up to 30mcg after 20
minutes, 35mcg after 1 hour, and 45mcg after 2 hours, and 55mcg after 3 hours
with a bolus infusion rate of 1.2mcg/sec. The modified regimen was based
upon the length of time the patient depressed the delivery button on the PCA.
The regimen had a starting bolus infusion rate of 3mcg/sec with a stepwise
decrease of 20% of the initial rate every 6 seconds and terminating bolus
delivery by either releasing the PCA button or reaching the maximum bolus dose
of 60mcg.37
No serious side effects or complications were observed in the study.
There were no differences in observed parameters except for slightly lower
blood pressure with the modified regimen. Pain estimates were lower in women
starting with the modified regimen with average estimated VAS scores of 54mm
for the classical regimen and 45mm for the modified regimen (P=0.005). There
were fewer requests for analgesia within the lockout period (31 vs 69, P=0.041)
and fewer bolus adjustments (0 vs 25, P< 0.001) with the modified regimen. The
authors note several limitations within this study and state they believe that the
benefits of the modified regimen outlined herein were not fully demonstrated in
this study.37 No practical dosing or timing information was presented.
Another study focused on the dosing and timing of remifentanil for labor
analgesia and was conducted by Volmanen et al in 2011. In this study, it was
hypothesized that timing of the bolus in the contraction cycle could have
importance and administering a remifentanil bolus during contraction pause
would improve analgesia in early labor. Fifty parturients participated in this
double-blind crossover study. Remifentanil dose of 0.4mcg/kg with a 1 minute
infusion time was used during two study periods lasting 6-8 contractions.
Remifentanil and saline syringes were attached to two PCA devices, one of
which administered the bolus immediately after a trigger and the other targeted
to start 140 seconds before the next contraction. Group 1 (n=25) received a
bolus immediately after the PCA signal during the first period and after a delay
during the latter period, while Group 2 (n=25) received the dosing regimens in
reverse order. A lockout period of 1 minute was used.38
Statistical analysis showed that there was no difference in the duration
of the study periods or the average contraction interval between the two dosing
regimens. When the study periods were separately analyzed by comparing the
groups as in parallel studies, there was no difference in the pain scores or the
variables related to the analgesic effect. When the two groups were analyzed
together, the mean of the pain scores during contractions was 3.3 during the
first study period and 5.3 during the second (P<0.001). Remifentanil consumed
during the first period was 0.067mcg/kg/min and 0.077mcg/kg/min during the
second (P<0.007). Interestingly, the first study period (immediate dosing) was
preferred by both groups. The authors state that the main finding of this study
was that the timing of the administration of a remifentanil bolus during the
uterine contraction cycle has no significance related to the timing in which a
1-minute PCA bolus is given. No further recommendations regarding timing or
implementation were made.38

Putting This All Together
Each of the studies above were analyzed for the remifentanil dosing regimen and implementation method used. The doses, implementation methods, and
recommendations found in each study are presented in Table 2. If a recommended dose or method of implementation was not specifically given, the dose and method
used in conduction of the study was used as the recommended dose.
Table 2.
Author

Implementation Method

Remifentanil Dose Used

Recommendation

Schnabel et al

N/A

N/A

No recommendation

Leong et al

N/A

N/A

No recommendation

Hill

N/A

N/A

40 mcg remifentanil bolus, 2 min lockout

Van De Velde

N/A

N/A

0.2-0.5 mcg/kg bolus, 2-3 min lockout,
no background infusion

Hinova & Fernando

N/A

N/A

40mcg bolus, 2 min lockout

Blair et al

Fixed PCA bolus

40mcg bolus, 2 min lockout

40mcg bolus, 2 min lockout

Douma et al

Fixed PCA bolus +
loading dose

40mcg loading dose, 40mcg per bolus,
2 min lockout

40mcg loading dose, 40mcg per bolus,
2 min lockout

Evron et al

Stepwise ˆ PCA bolus

20mcg starting dose, 3 min lockout, ˆ in 5mcg
increments every 15-20 min on request

20mcg starting dose, 3 min lockout, ˆ 5mcg
increments every 15-20 min on request

Tveit et al

Stepwise ˆ PCA bolus

Starting bolus 0.15mcg/kg, 0.15mcg/kg ˆ every
15 min on request

PCA as a stepwise bolus dose regimen, dose
steps of 0.15mcg/kg, 2 min lockout, maximum
dose 0.7mcg/kg

Ismail & Hassanin

Stepwise ˆ PCA bolus

0.1mcg/kg bolus infused over 1 min, 1 min
lockout, bolus ˆ 0.1mcg/kg after every 2nd
contraction until satisfaction stated with
current dose or max dose of 0.9mcg/kg

0.1mcg/kg bolus, 1 min lockout,
bolus ˆ 0.1mcg/kg until satisfied or max dose
of 0.9mcg/kg

Stocki et al

Stepwise ˆ PCA bolus

20mcg bolus ˆ to 60mcg max as required, 2 min
initial lockout, no background infusion. Bolus
dose & lockout interval titrated to patient
comfort or a max bolus 60mcg & 1 min lockout

20mcg bolus ˆ as required, 2 min initial lockout.
Bolus dose & lockout interval titrated to
patient comfort or a max bolus 60mcg & 1 min
lockout. No background infusion.

Balki et al

Stepwise ˆ PCA bolus or
infusion rate

Infusion ˆ from 0.025mcg/kg/min in .025mcg
0.25mcg/kg bolus, 2 min lockout, background
increments up to 0.1 mcg/kg/min, bolus of
infusion 0.025-0.1mcg/kg/min
0.25mcg/kg unchanged. Bolus ˆ from 0.25mcg/kg
in 0.25mcg increments up to 1mcg/kg,
infusion rate of 0.025mcg/kg/min unchanged

Shen et al

Stepwise ˆ PCA bolus or
infusion rate

0.1mcg/kg bolus, 2 min lockout, ˆ in 0.1mcg/kg
increments to 0.4mcg/kg max. Continuous
infusion 0.05mcg/kg/min, ˆ by 0.05mcg/kg/min
increments on request, max 0.2mcg/kg/min

0.1mcg/kg bolus, 2 min lockout, ˆ in 0.1mcg/kg
increments to 0.4mcg/kg max.
No background infusion

Balcioglu et al

Fixed PCA bolus + loading
dose + background infusion

20mcg loading dose, 15mcg bolus, 5 min
lockout. Background infusion of either
0.1mcg/kg/min or 0.15mcg/kg/min.

15mcg bolus, 5 min lockout, 0.15mcg/kg/min
background infusion

Jost

Stepwise ˆ PCA bolus +
continuous infusion

Classic= infusion 0.010mcg/kg/min + 20mcg
boluses upon request, ˆ to 30mcg after 20 min,
35mcg after 1hr, 45mcg after 2 hrs., and 55mcg
after 3 hrs. Modified based on time button
pressed. Starting rate 3mcg/sec with a
stepwise ˇ 20% of initial rate every 6 sec,
terminate at button release or 60mcg max dose

Volmanen et al

Fixed PCA bolus

0.4mcg/kg bolus, 1 min infusion time,
1 min lockout. Traditional: bolus immediately.
Other: bolus 140 sec before next contraction

0.4mcg/kg bolus, 1 min infusion time,
1 min lockout.

The overall number of studies specifically investigating the use of
remifentanil in parturients are few and most look at only a small fraction of
the overall parturient population. Among the specific population of interestparturients for whom neuraxial anesthesia is not an option- the body of
literature contained only a few case studies and these lacked the scientific
rigor required to be included in evaluation of this topic. The literature included
in this review demonstrated clinical heterogeneity; different study protocols
with respect to implementation methods, dosing, timing, rate of administration,
lockout intervals, and comparative drugs make it difficult to conduct comparison.
Participants in included studies were quite homogeneous in nature with most
being healthy ASA 1 or 2 patients who met relatively strict inclusion criteria.
This is a very specific body of literature related to the efficacious and safe use
of remifentanil as a labor analgesic.

The Importance of Safety
An issue that was presented in a majority of the studies is that of safety
related to remifentanil use in this application. Frequently, assessed parameters
that were often a secondary focus of the studies included maternal blood
pressure, SPO2, ETCO2, respiratory rate, and level of sedation. In addition,
fetal/neonatal assessment often included Fetal Heart Rate (FHR), umbilical
cord pH, and 1 and 5-minute Apgar scores as a measure of assessing adverse
response to remifentanil use for labor analgesia. On the maternal side of the
safety discussion, most literature suggested that close monitoring of SPO2,
respiratory rate, and level of sedation be undertaken with the use of remifentanil.
In addition to monitoring, the use of supplemental oxygen was also
frequently recommended and was implemented in many of the studies. Another
frequent recommendation that many authors made was the necessity of having
individual nursing care when remifentanil is used in the parturient.18, 26, 29-31 It is
also important to note that many studies investigating the feasibility of
remifentanil reported a low number of adverse maternal and fetal events. This low
number of adverse events may therefore cause an overestimation of the safety of
remifentanil use in labor.23

Ethical Considerations
The ethical issues surrounding the use of remifentanil for labor analgesia
require consideration prior to utilization in clinical practice. The evidence
supports the use of remifentanil in the parturient as an acceptable practice.
The evidence also supports that the use of this regimen can potentially expand
access to pain relief during labor for those who may otherwise be excluded.
The relief of pain is a basic human right and as such should not be denied.3
Remifentanil use meets this need for the relief of pain during labor. The
expansion of access and the relief of pain are certainly positive attributes of
the use of remifentanil in the parturient.
There are, however, other aspects of ethical concern that each practitioner
who accepts the responsibility of providing for a patient requiring or desiring
remifentanil as a labor analgesic must take into consideration. It is important to
emphasize that every clinical situation in which the use of remifentanil may be
utilized requires a thorough evaluation by the practitioner of not only applicable
clinical data, but also of the patient and their individual needs during the
birthing process.
Not only must the patient be considered in this discussion, but also
the unborn child who is wholly dependent upon the physiologic homeostasis
provided by the mother. The use of remifentanil as a labor analgesic has proven
to be both safe and effective when implemented properly. Several studies

have examined the side effects of remifentanil use during the first and second
stages of labor and the occurrence of serious adverse events or poor neonatal
outcomes is rare.18, 28-36 This is not to say that the use of remifentanil is totally
without risk. Maternal adverse events, such as apnea and hypoxia, do occur and
there are case reports of more serious events, such as cardiac arrest, that have
occurred with the use of remifentanil as a labor analgesic.39, 40
Another major consideration when contemplating the use of remifentanil
in this application is that of the risks versus the benefits. The risks and benefits
of remifentanil use have been discussed above. The risk for an adverse event
is increased by several factors including unfamiliarity with the remifentanil
protocol, inadequate staff education, inability to provide individual nursing care,
and unrealistic expectations by patients and staff.
Benefits of implementation may be either physical or nonphysical in
nature. For example, a patient with thrombocytopenia due to preeclampsia and
may be physically unable to tolerate any further increases in blood pressure
caused by the pain of labor without becoming eclamptic; in this situation, the
use of remifentanil has the potential keep the pain manageable and blood
pressure out of the eclamptic range. A benefit that is nonphysical in nature may
be that of a sense of self-control over the analgesia being administered.25 By
giving the parturient the control offered by a PCA, she is able to determine the
level of analgesia that is appropriate based on her needs and desires. Again,
this assessment of risks and benefits requires that the clinician thoroughly
evaluate clinically relevant information as well as the individual needs and
desires of the patient and then tailor the anesthetic plan accordingly.
A final thought regarding the ethical considerations of remifentanil use
in the parturient is centered on the costs associated with not only the drug but
also with implementation. This potent, short-acting narcotic is more expensive
when compared to less efficacious narcotics or local anesthetics traditionally
used in the management of labor pain.41,42 In addition to the cost of the drug,
safe implementation requires additional equipment such as ETCO2 monitoring
and additional staff to provide individual nursing care. The costs will vary by
locale but there may be a substantial increase in costs to the facility with the
implementation of this regimen. These increases in the cost of caring for one
patient may deplete resources available for other patients and in turn,
negatively affect the care that they receive due to financial constraints. Cost
savings may be realized by reducing vital precautions but in so doing, may lead
to catastrophic outcomes.43
One must consider if the risks of remifentanil use are commensurate to
the benefits and if so, do the benefits then justify the cost. The value of the
alleviating pain whether it is physical, mental, indicates that each provider must
answer these questions that arise regarding the use of remifentanil by using
his or her own clinical knowledge, personal and professional beliefs, and the
individual needs and desires of patients before coming to a decision based upon
that information.
Reflection
1. Based on the evidence presented, what are your thoughts about
using remifentanil for labor pain in which neuraxial interventions
are contraindicated?
2. What would you consider the next steps should be to have
remifentanil formally approved for use in labor?
3. To what extent should a CRNA be involved in creating and designing
new techniques, or exploring the efficacy of potential techniques?

Evidence-Based Recommendation
Based upon a thorough review of literature on the subject of remifentanil
use in the parturient for whom neuraxial anesthesia is not an option, the use
of remifentanil as a labor analgesic is an acceptable practice. The use of
remifentanil is considered ‘off-label’ for obstetric use and there is currently
no consensus on the optimal dosing regimen.17, 18 Large-scale studies with
rigorous guidelines and protocols need to be conducted to procure further
evidence regarding the optimal use of remifentanil in the parturient. These
recommendations would ideally include implementation information and order
guidelines for the anesthetist, implementation and usage guidelines for nursing
staff, and educational information for patients.
Table 3 displays the recommendations for anesthesia providers that
desire to use remifentanil for labor analgesia in the parturient. A PCA bolus of
40mcg with a 2-minute lockout and no background infusion is recommended.
Supplemental oxygen should be used in conjunction with continuous
monitoring of SPO2, ETCO2, and cardiotocograph readings. Vital signs (BP, HR,
RR, SPO2, ETCO2, Level of Consciousness (LOC), and Pain) should be
documented on a Remifentanil PCA flow sheet every 5 minutes for the first 30
minutes after initiating PCA and then every 15 minutes for the duration of
remifentanil use. Individual nursing care should be provided and the nurse
should have Advanced Cardiovascular Life Support (ACLS) certification.
Table 3. Putting it all together
Mixture

• Remifentanil 2mg diluted in 50ml Normal
saline (40mcg/ml)

Delivery Method

• PCA

Dosing

• 40mcg Bolus
• 2 minute lockout

Implementation

• Dedicated IV site for Remifentanil with carrier
fluid running at 100ml/hr
• O2 via Nasal cannula @ 2-3L/min

Monitoring /
Documentation

• Continuous SPO2 monitoring with audible
alarm for ≤ 93%
• Continuous ETCO2 monitoring with audible
alarms for ≥ 55mmHg
• Continuous cardiotocograph monitoring
• Vitals (BP, HR, RR, SPO2, ETCO2, LOC, Pain)
- every 5 minutes for the first 30 minutes
after initiating PCA
- then every 15 minutes for the duration of
remifentanil use
• All times and vitals documented on Remifentanil
flow sheet
• Reconciliation per facility protocol of Remifentanil
use and waste

Staffing

• 1:1 nursing care with ACLS trained provider
• Supervising Anesthetist in-house and
immediately available

Other

• Concomitant use of other opioid analgesics
is not recommended

It is further recommended that the Supervising Anesthetist be in-house
and immediately available for the entire duration of remifentanil use.
Concomitant use of other opioid analgesics is not recommended. These

recommendations are an amalgamation of evidence gleaned from the studies
analyzed and should not be considered absolute. CRNAs must take into account
their own clinical knowledge as well as individual patient needs and desires
prior to implementing remifentanil in the parturient.
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