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A1
The relationship of organizational structure and
safety climate to CRNA performance and percep-
tions of unit effectiveness—A pilot study*
Elizabeth J. Seibert, CRNA, MSN
Virginia Commonwealth University
Introduction: Human and organizational factors con-
tribute to 70-80% of adverse events in anesthesia. The
Institute of Medicine suggests that improving an orga-
nization’s safety climate will reduce error rates and
improve patient outcomes. Safety climate is a factor
that guides discretionary activities of health care pro-
fessionals. Nurse anesthetists (CRNAs) deliver patient
care in 3 practice models, which differ in the presence
or absence of anesthesiologists and supervision. The
role of anesthesia practice model in promoting safe
practice and positive patient outcomes is unclear.
Management practices influence employee attitudes
toward safety; therefore, anesthesiologists’ presence or
absence may influence a department’s safety climate,
CRNA decision-making and motivation to comply
with safe practices, and patient outcomes. The specific
aims of this pilot study were to 1) assess the feasibil-
ity of obtaining data about safety climate from
CRNAs, 2) assess the reliability and validity of the
CRNA Safety Compliance Questionnaire, and 3) pilot
the instruments in a sample of nurse anesthetists.
Methods: The study utilized a descriptive, correla-
tional design with a self-administered questionnaire.
The instrument included the Hospital Survey on
Patient Safety Culture, Alexander Organizational
Structure Instrument, the investigator-developed
CRNA Safety Compliance Questionnaire (CSCQ),
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CRNA Demographic Questionnaire, and the Perceived
Unit Effectiveness Scale. A convenience sample of
CRNAs attending a statewide continuing education
meeting in the Mid-Atlantic region provided the sam-
ple. A $5.00 financial incentive was offered to increase
the response rate.
Results: Twenty-four completed surveys were
returned. Cronbach’s alpha for the CSCQ was .83 for
the 12-item instrument and from .53-.68 for each of
the 4-item subscales. Sample size was insufficient to
conduct further analyses of the CSCQ.
Conclusions: The survey instruments are suitable for
obtaining data about CRNAs’ perceptions of their
departments’ safety climate. The CSCQ demonstrates
adequate reliability for use in a larger study. CRNAs
had no difficulty completing the questionnaire.
References:
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Anesthesiologist direction and patient outcomes.
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A2
New pain-consciousness rating: Decreasing opioid-
related ADRs and improving pain management*
Michael Steighner, CRNA; Hector Vila, Jr, MD
H. Lee Moffitt Cancer Center & Research Institute at
the University of South Florida
Introduction: In 2001, following JCAHO require-
ments, most hospitals implemented pain management

The AANA Foundation extended an invitation to par-
ticipate in the State of the Science Oral and Poster
Session at the AANA Annual Meeting in Cleveland,
Ohio, August 2006. This type of forum offers unique
opportunities to talk directly to researchers about their
research findings. The interaction among colleagues in
a less formal setting set the stage for invigorating dis-
cussions and exploration of the research findings.

Each year, Poster Session candidates are selected
by the AANA Foundation Board to present their
research for the poster presentation. This year, many
of the abstracts from the State of the Science Oral and

Poster Sessions were submitted for potential publica-
tion in the AANA Journal, and 68 abstracts were
selected (2 abstracts were presented at the Assembly
of School Faculty in February 2006). Approximately
half of the abstracts are published in this issue and
the remainder are scheduled for publication in the
December 2006 AANA Journal. For further detail and
reference citations concerning individual abstracts,
please contact the authors.
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policies utilizing numerical pain ratings. We reported
a doubling in the number of adverse drug reactions
related to opioids following implementation of pain as
the fifth vital sign. We also found that the level of con-
sciousness was most predictive of impending over
sedation/respiratory failure. Subsequently, we imple-
mented a new pain-consciousness rating system and
treatment algorithm.
Purpose: The purpose of this abstract is to describe
the implementation of a revised pain scale, which
includes consciousness assessment. After this institu-
tional policy change, we compared patient satisfaction
with pain control and the incidence of opioid-associ-
ated adverse drug reactions (ADRs) before and after
implementation of the NPTA pain assessment and
management standards.
Methods: A review of hospital adverse drug reaction
and admissions data was conducted to evaluate the
safety of the new pain-consciousness rating.
Results: Consequent to adopting a new pain-con-
sciousness rating scale, which reflects not only the
subjective patient report of pain but also a clinical
assessment of the patient’s level of consciousness, we
found a significant decrease in the number of opioid-
related adverse drug reactions.

A3
Predictors of short-term survival following pul-
monary embolism in patients undergoing noncar-
diac surgery
Kimberly A. Case, RN; Paul T. Dye, RN; Jamey L. John-
son, RN; Thomas B. Comfere, MD; Brian A. Hall, MD;
Darrel Schroeder, MS; Mary E. Shirk Marienau, CRNA,
MS; Juraj Sprung, MD, PhD
Department of Anesthesiology, Mayo Clinic College of
Medicine
Introduction: Pulmonary embolisms (PE) following
surgery are an important cause of perioperative mor-
bidity and mortality. Mortality rates for general in-hos-
pital populations have been quoted between 17% at 6
months and 24% at 12 months following a pulmonary
embolism. Little information exists in the literature
regarding the incidence and outcome of pulmonary
embolisms that occur in surgical subpopulations. The
objective of this study is to analyze the association
between various risk factors and short-term mortality
in populations suffering a PE within 30 days post non-
cardiac surgery under general and regional anesthesia.
Methods: The Mayo Clinic electronic patient record,
which contains inpatient and outpatient data, was
combined with an anesthesia database that tracks all
anesthetics and sedation care provided by the Depart-

ment of Anesthesiology. A total of 571 pulmonary
embolisms that occurred within 30 days surgery were
identified during the years 1998-2001. By further
review of the actual patient records, 418 were
excluded for: cardiac surgery (56), PE prior to surgery
(64), MAC (155), PE ruled out by imaging study (55),
initial surgery > 30 days prior to PE diagnosis (67),
missing anesthesia record (1), and other (20).
Results: One hundred fifty-eight patients fulfilled eli-
gibility criteria for inclusion in our study. Mean age
was 65 years, mean weight was 85.3 kg. Thirty day
mortality for patients with postoperative PE was
24.2%. Risk factors identified to correlate with mor-
tality by multivariate analysis were: history of periph-
eral vascular disease (PVD), mortality 47 vs. 18%
(P<0.02); hormone replacement therapy (HRT), mor-
tality 41 vs. 13% (P=0.01).
Conclusions: Thirty days mortality seemed to
increase in patients with a perioperative PE compared
to historical controls of in-hospital PE. PVD and HRT
appear to be associated with increased mortality in
patients who suffered a postoperative PE.

A4
The effect of propofol on neuroglobin expression in
differentiated and undifferentiated PC-12 cells fol-
lowing chemically induced hypoxia
Robert P. Walsh, MBA, BA; Daniel J. Parmeley, BSN;
Stephanie C. Schroeder, PhD; Gary D. Clark, CRNA,
EdD; Ronald R. Gaddis, PhD
Webster University Master of Science (MS) in Nurse
Anesthesia Program
Introduction: An oxygen transport protein termed
neuroglobin (Ngb) has been identified in vertebrate
nervous tissue. Little is known about Ngb function;
however, what is known is that Ngb expression is
increased during periods of hypoxia and increased
Ngb expression leads to a reduction in ischemic neu-
ral injury. Thus, neuroglobin may play a role in neu-
roprotection during periods of ischemia. Cerebral
ischemic conditions may occur during anesthesia and
are associated with detrimental clinical outcomes.
Propofol has been shown to demonstrate neuropro-
tection during ischemia; however, the mechanism of
action is still poorly understood. This research is
designed to investigate if propofol’s neuroprotective
properties are related to its ability to enhance Ngb
expression in neuronal tissue.
Methods: Rat pheochromocytoma (PC-12) cells, a
surrogate for neuronal cells, were used as the neu-
ronal tissue model. From these PC-12 cells, 2 groups
were created. Certain PC-12 cells were exposed to
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nerve growth factor (NGF) to yield differentiated neu-
ronal cells. Other PC-12 cells were not exposed to
NGF (undifferentiated cells). PCR techniques were
used to identify and compare mRNA gene expression
for Ngb and Actin (which served as a technique con-
trol) from differentiated and undifferentiated cells.
Results: Both differentiated and undifferentiated cells
demonstrated similar mRNA gene expression of Actin,
which was expected. Results also demonstrated iden-
tifiable mRNA gene expression for Ngb in both the
differentiated and undifferentiated cell group. Inter-
estingly, these results also revealed an increased level
of mRNA gene expression for Ngb in differentiated
cells compared to undifferentiated cells.
Conclusions: These results support, for the first time,
that PC-12 cells express genes identified with Ngb
production, and that PC-12 cells differentiated to sim-
ulate neuronal tissue express Ngb mRNA to a greater
extent, compared to undifferentiated cells. Further
research is ongoing to determine Ngb mRNA gene
expression in hypoxic PC-12 cells and PC-12 cells
exposed to propofol.
References:
1. Burmester T, et al. A Vertebrate Globin Expressed in
the Brain. Nature. 2000;407(6803):520-523.
2. Sun Y, et al. Neuroglobin Protects the Brain from
Experimental Stroke In-Vivo. Proceedings of the
National Academy of Sciences of the United States of
America. 2003;100(6):3497-3500.

A5
Effects of a preincisional 14-day course of valerian
on natural killer cell activity in Sprague-Dawley
male rats undergoing abdominal surgery
CPT Robert Fredregill, BSN; CPT Aaron Johnston, BSN;
CPT Michael Neill, BSN; CPT John Buen, BSN; Patricia
S. Dixon, MS
US Army/University of Texas Health Science, Center
at Houston Graduate Program in Anesthesia Nursing
Introduction: The American Cancer Society estimated
that over 1 million new cancer cases were diagnosed
in 2005 and a majority of these patients died from
metastatic spread. The standard for treating solid
tumor cancer is surgical resection. However, it has
been suggested that surgical resection may in fact pro-
mote metastasis. One of the body’s natural defenses to
combat metastasis is the activity of natural killer (NK)
cells. NK cells serve as a vital mediator of detection
during the early innate immune response and destruc-
tion of aberrant cells. It has been demonstrated that
benzodiazepines may ameliorate surgery-induced
suppression of natural killer cell activity. We exam-
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ined the effect of a 14-day course of valerian, an
herbal anxiolytic, on natural killer cell activity in
Sprague-Dawley rats.
Methods: Thirty-five rats were assigned to 1 of 3
groups: 1) surgical animals administered research
grade valerian, 15 mg/kg solubilized in peanut oil, 2)
surgical animals administered peanut oil (vehicle), and
3) anesthesia only animals administered valerian. One
day prior to the 14-day course of valerian, blood was
drawn to assay baseline NK cell activity. On experi-
mental day, all animals were administered isoflurane
anesthesia. Surgical animals underwent a standard
laparotomy, whereas anesthesia only rats were anes-
thetized for the same period of time as the surgical rats.
Twenty-four hours post-experiment animals under-
went a second blood draw to assay NK cell activity.
Results: Analysis of covariance (ANCOVA) was used
to analyze NK cell activity (measured in lytic units).
Our results suggested that there was no difference (p
= 0.9) in suppression within or between groups.
Conclusions: Clinical studies with valerian have been
published but with small numbers and some ambigu-
ity. Further research regarding valerian’s effectiveness
as a modulator of NK cell activity and whether dosage
or route of administration is a factor in modulation is
still warranted.
References:
1. American Cancer Society. Cancer Statistics 2004.
Retrieved October 10, 2004.
2. Page G, Ben-Eliyahu S. Indomethacin Attenuates
the immunosuppressive and tumor promoting effects
of surgery. The Journal of Pain. 2000;(3)4:301-308.
3. Freire-Garabal M, Nunez MJ, Balboa JL, Fernandez-
Rial JC, Vallejo LG, Gonzaleas-Bahillo J. Effects of
alprazolam on cellular immune response to surgical
stress in mice. Cancer Letter. September 30, 1993;
73(2-3):155-60.
Source of Funding: 59th Medical Wing Clinical
Research Squadron, Lackland AFB, Texas.

A6
Stimulant use among anesthesia providers: A sur-
vey of prevalence and attitudes
James D. Crowson, RN, BSN; Grey C. Guffey, RN, BSN;
Mary K. Holman, RN, BSN, BS; Joshua E. Jordan, RN,
BSN; Lisa A. Munoz, RN, BSN, BS; E. Jean Weaver, RN,
BSN; Debra Maloy Flowers, CRNA, MHS
Texas Wesleyan University Graduate Program of
Nurse Anesthesia
Introduction: Performance enhancing drugs have
been utilized in many different professions to enhance
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individual alertness and stamina. Given the cognitive
demands of anesthesia, use of performance enhancing
drugs by anesthesia providers may be a “double-edged
sword,” pitting improved cognitive function against
compromised patient safety. Anesthesia providers
were surveyed about their current usage and attitudes
about stimulant use.
Methods: An anonymous survey was conducted using
an original 71 question Likert scale tool consisting of
demographic information and questions about preva-
lence and attitudes. The convenience sample collected
included 345 Texas Wesleyan nurse anesthesia stu-
dents and the anesthesia providers at their 25 clinical
sites with an overall response rate of 47.9%. The
results were analyzed using SPSS.
Results: Responses showed that 92.7% used caffeine
at least once per week. The greatest increase in usage
was during school, though a majority of respondents
never changed stimulant usage habits. Furthermore,
97.5% reported having used caffeine at least once in
their life, however, only 59.4% said caffeine usage was
safe and only 46.6% agreed it was safe for staying alert
while in the operating room. Finally, 17.6% of respon-
dents felt prescription stimulants were safe despite a
total usage of less than 6%.
Conclusion: The study found that the most prevalent
stimulant used by anesthesia providers was caffeine.
Stimulant usage was highest during didactics and res-
idency and tapered as the respondents entered prac-
tice. Providers disagreed about any beneficial effects
of caffeine or prescription stimulants. A majority of
respondents agreed with the possible deleterious
effects of stimulant usage on the provider as well as
their effect on patient safety. The nurse anesthesia stu-
dents studied reported a lifetime prevalence of pre-
scription stimulant use of less than 6% versus a
national average among US college students of 6.9%.

A7
Peri-operative fluid warming and the prevention of
hypothermia
Sherly Shaji, BSN, Tamara A. Hartley, BSN
Department of Nurse Anesthesia, Wayne State Univer-
sity, Eugene Applebaum College of Pharmacy and
Health Sciences
Introduction: During surgery, the patient’s core body
temperature decreases through inhibition of ther-
moregulation related to cold operating rooms, anes-
thetic agents, open body cavities, and ambient temper-
ature intravenous (IV) fluids. Hypothermia may
increase the incidence of infections, myocardial

ischemia, and blood loss. It can cause reduced wound
healing as well as prolong a recovery room length of
stay and lead to other untoward post anesthesia out-
comes. The mechanism by which the body develops
hypothermia differs depending on whether general
anesthesia or regional anesthesia techniques are used.
Regional anesthesia results in peripheral vasodilation,
and the core body temperature can drop by as much as
1.5°C. The resultant hypotension is oftentimes pre-
vented or minimized by pre-loading individuals with
large volumes of ambient IV fluids. The purpose of this
study is to assess whether decreases in temperature
(perioperatively) are minimized when patients are
given IV warmed fluids prior to regional anesthesia
techniques compared with those who are given room
temperature IV fluids prior to regional anesthesia.
Methods: After IRB approval, written informed con-
sent was obtained by 39 patients scheduled for elec-
tive orthopaedic joint replacement surgery under
regional anesthesia. Patients were randomly placed
into 1 of 2 groups; group 1 (the control group)
received room temperature IV fluids, in a precalcu-
lated volume prior to initiation of regional anesthesia,
and group 2 (experimental) patients received warmed
intravenous fluids, pre-calculated using a standard-
ized calibrated fluid warmer. Tympanic temperatures
were measured prior to IV fluid administration (base-
line) and repeated every 15 minutes until the patient
was discharged from the post anesthesia care unit.
During the procedure, the warming methods were
standardized and adjusted accordingly to keep the
patient normothermic. Differences in the tempera-
tures between the 2 groups were recorded and ana-
lyzed, p<0.05 was considered statistically significant.
Results: Thirty-nine patients were enrolled in the
study. The groups were demographically similar.
There was a higher proportion of patients having hip
surgery versus knee surgery in the experimental group
32% (n = 6) compared with the control group 11% (n
= 2). This difference was not statistically significant.
The mean initial temperatures of the 2 groups were
comparable and the temperatures did not vary intra-
operatively. The use of the warmed air (Bair Hugger)
was the same in both groups. The mean postoperative
and discharge temperatures were not dissimilar. The
incidence of postoperative shivering and the oxygen
saturation levels were not different.
Conclusions: This study did not demonstrate a differ-
ence in patient temperature when IV fluids were
warmed prior to total joint surgery. This study is con-
strained by a small sample size and the unequal pro-

DISCLAIMER: The views expressed in these abstracts are those of the authors and do not reflect the official policy or position of the Departments of the
Air Force, Army, Navy, and Public Health Service; the Department of Defense; or the US Government.



www.aana.com/aanajournal.aspx AANA Journal/October 2006/Vol. 74, No. 5 389

portions of hip and knee surgery in the 2 groups. The
failure to control room temperature and surgical time
were also limitations to this research. In neither of the
groups did the mean body temperature drop > 0.5
degrees from the baseline to the postoperative meas-
urement. The study is still in progress, therefore we
cannot place confidence in these results to date. Repli-
cation of this study in a surgical population more
prone to hypothermia (major abdominal cases) may
yield different results.

A8
Identification of barriers and facilitators in the
recruitment of Army Nurse Corps officers into the
United States Army Graduate Program in Anesthe-
sia Nursing (USAGPAN)
CPT James A. Chervoni, RN, AN; CPT Brent P. Garrett,
RN, AN; CPT James C. Kesler, RN, AN; Maureen Reilly,
CRNA, PhD; Arthur D. Johnson, RN, PhD; Susan Ander-
son, RN, MSN
US Army Graduate Program in Anesthesia Nursing
Introduction: Currently, decreasing numbers of quali-
fied applicants for the USAGPAN have contributed in
creating a shortage of active duty Army CRNAs.
Today, there is 1 applicant per available seat in the
USAGPAN compared to 5 applicants per available seat
10 years ago. The purpose of this study was to iden-
tify facilitators, barriers, and if these factors predicted
intent to apply to USAGPAN.
Methods: A survey was developed to measure the facil-
itators and barriers with construct validity of 100%
and Cronbach alpha of .82. The survey was sent via the
Internet to 1,432 active duty Army Nurse Corps offi-
cers. A total of 425 completed surveys were returned.
Results: Eighty-eight (20.7%) strongly agreed and 49
(11.5%) agreed that they would apply to USAGPAN
within the next 7 years. Some of the barriers to apply-
ing for admission included intimidation in having to
take the Graduate Record Exam (GRE) 182 (29.6%);
fear of GPA being to low 95 (22.7%); GRE being too
low 120 (28.4%); fear of failing the didactic portion
75 (17.9%); fear of failing the clinical portion 74
(17.2%); active duty obligation 105 (32.1%); frequent
deployments 55 (57.4%); no time for family/friends
288 (68.6%); individual stress relative to program 298
(70.6%); and stress to family/friends 296 (70.1%).
Some of the facilitators included prestige of the pro-
gram 368 (87.4%); prestige of being a CRNA 332
(79%); and autonomy of being a CRNA 353 (83.6%).
The summed barrier scored ranged from 1 to 86
(mean = 37.39 SD = 16.51) out of a possible 0-95
points. The summed facilitator score ranged from 3 to

15 (mean = 5.44 SD = 2.88) out of a possible 0-15. The
results from a linear regression indicate that facilita-
tors predict intention to apply to USAGPAN (p = .000)
but barriers do not (p = .437).
Conclusions: Facilitators outweigh barriers in the
intent to apply to the USAGPAN. The facilitators of
prestige, both of the program and being a CRNA, and
autonomy prevail over the barriers of concerns about
the GRE, fear of failing, stress to the applicant and
their families as well as the active duty obligation and
frequency of deployments. According to the theoreti-
cal framework, with facilitators overcoming barriers,
there should be an increase in the intention to and the
actual application of Army Nurse Corps officers into
the USAGPAN. If this holds true, hopefully the trend
of decreasing applications to the USAGPAN will
reverse itself. This will allow the USAGPAN to be able
to continue to provide an adequate number of fully
trained CRNAs and support the increased OPTEMPO
of the United States Army.

A9
Quality improvement monitoring and evaluation
of course enhancement simulation module
Sandra A. Sell, CRNA, MSN; Bettina Dixon, CRNA,
MSN; Laura Palmer, CRNA, MNEd; John O’Donnell,
CRNA, MSN; Richard Henker, CRNA, PhD
Nurse Anesthesia Program, University of Pittsburgh
Introduction: To enhance application of anesthesia
didactic content, students are assigned to a series of
simulation modules throughout the curriculum. The
purpose of the quality improvement monitoring of the
modules is to provide an evaluation mechanism to
assure that the scenarios are realistic and that students
learn.
Methods: Second year nurse anesthesia students
enrolled in Advanced Principles of Anesthesia III were
assigned to a simulation module focused on hepatic,
renal, pancreatic transplantation, difficult airway
management, and management of neurosurgical con-
ditions. A 16-item pre/post attitudinal survey consist-
ing of a 5-point Likert rating scale (1-strongly dis-
agree, 2-disagree, 3-neutral, 4-agree, 5-strongly agree)
and a course evaluation were completed by the partic-
ipants. All student responses were de-identified.
Results: On the average, students rated the following
survey items between agree (4) and strongly agree (5)
on the post-simulation survey: course objectives were
met (M=4.39); module has improved my knowledge
base (M=4.42); scenarios were realistic (M=4.18); sce-
narios were similar to actual clinical situations
(M=4.27); patient care skills gained (M=4.32); overall
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anesthesia skills improved (M=4.37); accurate opinion
of my skills formed by instructors (M=4.23); confi-
dence in my ability to manage cases improved (M=4.0);
communication more effective (M=4.15); more effec-
tive as team member (M=4.27); faculty and peer confi-
dentiality (M=4.29, M=4.0); and knowledge and skills
reinforced for more competent practice (4.34). On the
average, student feelings of anxiety associated with
peers and faculty observation were rated between neu-
tral (3) and agree (4) pre simulation (M= 3.49, M=3.56)
and post simulation (M=3.22, M=3.12).
Conclusions: The simulation module reinforced
learning from lectures during the term. Students indi-
cated that simulation increased their confidence in
their practice and improved their skills and knowl-
edge. Based upon the student survey responses, the
simulation module will continue to be offered to the
second year students to enhance the course.

A10
The effect of intraoperative ketorolac on the post
cesarean section with bilateral tubal ligation anal-
gesic requirements in groups of parturients given a
morpine/fentanyl/bupivacaine spinal
LT Joseph Davis, BSN, USN; LT John I. Thompson, BSN,
USN; CAPT Joseph E. Pellegrini, CRNA, DNSc, DNP,
USN; LCDR Gregory G. Nezat, CRNA, DNSc, USN
Navy Medical Center Portsmouth
Introduction: The purpose of this IRB approved study
is to evaluate whether the anti-inflammatory/analgesic
properties of intraoperatively administered IV ketoro-
lac tromethamine impacts the total postoperative anal-
gesic requirements in a group of cesarean section/bilat-
eral tubal ligation patients who have received a
morphine/fentanyl/bupivacaine spinal anesthetic.
Methods: A convenience sample of 66 subjects under-
going elective cesarean section with bilateral tubal lig-
ation will be randomized to receive either 30 mil-
ligrams (mg) of IV ketorolac tromethamine or normal
saline placebo 15 to 30 minutes prior to skin closure.
Data collected includes 0-10 verbal numerical rating
scale (VNRS) scores for pain, time to first request for
rescue analgesia, demographic variables, and overall
satisfaction with postoperative analgesia. Data were
analyzed using descriptive and inferential statistics
including t-test, chi-square and the Mann-Whitney U
test. A p-value of < 0.05 is considered significant.
Results: A total of 11 subjects are currently enrolled
in this study with data available for 9. No statistically
significant differences were noted between groups in
terms of demographics, surgical time, spinal block
level, post anesthesia recovery unit (PACU) time,

PACU admission or discharge VNRS scores, opioid
consumption in the PACU and ward, time to first
analgesic request, or VNRS scores at time of first anal-
gesic request. Both groups expressed satisfaction with
their anesthetics.
Conclusion: The preliminary finding of this study is
that the administration of intraoperative ketorolac
tromethamine does not decrease total postoperative
analgesic requirements in a group of cesarean sec-
tion/bilateral tubal ligation patients who have received
a morphine/fentanyl/bupivacaine spinal anesthetic.

A11
Comparison of 2 laryngeal tracheal anesthesia
techniques in reducing emergence phenomenon
LCDR Jaime Salazar, BSN; LCDR Kelly Gann, BSN; LT
Edwardo Weldon, BSN; LT Christopher Crerar, BSN;
CDR Joseph A. Kelly, CRNA, MS; CAPT Joseph E. Pelle-
grini, CRNA, DNSc, DNP
Navy Nurse Corps Anesthesia Program, Naval Med-
ical Education and Training Command
Introduction: Endotracheal tube (ETT) intubation
can cause emergence phenomenon (EP) (cough, sore
throat, dysphonia) for 24 hours following surgery. EP
prophylaxis can be provided by indirect and direct
application of local anesthetic (LA) solutions. Direct
methods such as placement of LA onto the tracheal
mucosa via a specially designed ETT, called a LITA™
tube, and indirect methods such as instillation of LA
into a conventional ETT cuff have proven to be effec-
tive. To date, no comparison studies have been per-
formed to determine if using one of these applications
(LITA or intracuff) would result in a lower incidence
of EP in the first 24 hours following surgery.
Methods: One hundred forty subjects enrolled in this
IRB approved study. Subjects scheduled for general
anesthesia >60 minutes were considered for inclusion.
Following informed consent, subjects were random-
ized to receive EP prophylaxis by the indirect method
(40 mg alkalinized intracuff lidocaine placed on intu-
bation) or the direct method (2 mg/kg lidocaine
administered ≈ 30 minutes before extubation via the
LITA tube). Measured variables included demograph-
ics, preoperative and intraoperative analgesics, inci-
dence of EP symptoms, and overall satisfaction. Sore
throat pain was measured using a 0-10 verbal ana-
logue scale. Data were analyzed using descriptive and
inferential statistics. A p-value of < 0.05 was consid-
ered significant.
Results: One hundred thirty-two subjects were
included for final analysis. No significant differences
in demographic variables or preoperative, intraopera-
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tive and postoperative medications were noted
between groups. Significant increased incidence of
coughing was noted in the PACU (p=0.042) and after
discharge from the hospital (p=0.026) in the LITA
group, as compared to the intracuff group. Increased
incidence of dysphonia and sore throat was noted in
the LITA group; however, statistical significance was
not achieved.
Conclusions: Based on these results, we cannot advo-
cate using a LITA tube to prevent EP but can recom-
mend using alkalinized intracuff lidocaine.

A12
The effectiveness of 4% intracuff lidocaine in
reducing coughing during emergence from general
anesthesia in smokers undergoing procedures last-
ing less than 1.5 hours
Amy L. Ancona, BSN; Andrew S. Cooper, BA; Amy J.
Kortman, BSN; Laura E. Wetzel, BSN; Gayle Loniewski,
CRNA, MS; Lynn L. Lebeck, CRNA, DNSc
University of Michigan-Flint/Hurley Medical Center
Master of Science in Anesthesia Program
Introduction: Coughing commonly occurs in patients
emerging from general endotracheal anesthesia and is
prominent in smokers due to underlying airway irri-
tation. It can lead to hypertension, tachycardia, dys-
rhythmias, increased intraocular and intracranial
pressure, wound dehiscence, and bronchospasm.
Clinical techniques used to mitigate emergence
coughing include intravenous narcotics, intravenous
or topical lidocaine, or deep extubation. Reduction of
coughing by instilling lidocaine into the endotracheal
tube cuff has been shown to be effective in long cases.
Prior research has not confirmed efficacy of this tech-
nique in short cases.
Methods: This was a randomized, double blind, post-
test only research design of 38 patients. The investiga-
tors recruited the subjects, obtained consent, and pro-
vided a syringe containing either 5 cc of 4% lidocaine
or 5 cc of saline to the anesthesia provider. At the time
of intubation, the anesthesia provider, who was
blinded to group assignment, injected the contents of
their syringe into the endotracheal tube cuff. The con-
trol group received the 5 cc of saline, and the experi-
mental group received the 5 cc of lidocaine. The anes-
thetic agent, narcotics, and any additional lidocaine
were used at the discretion of the anesthesia provider,
and included in the statistical analysis. Upon emer-
gence, the anesthesia provider counted and recorded
the number of coughs prior to an awake extubation.
Results/Discussion: Previous studies have preloaded
the lidocaine into the endotracheal tube cuff to pro-

vide longer time for diffusion. This study instilled the
lidocaine into the cuff at the time of intubation, and
used smokers as subjects because they have increased
airway irritability. This study failed to show a rela-
tionship between intracuff lidocaine and emergence
coughing in procedures lasting less than 1.5 hours in
patients who smoke.
References:
Gonzalez RM, Bjerke RJ, Drobycki T, et al. Prevention
of endotracheal tube induced coughing during emer-
gence from general anesthesia. Anesth Analg 1994;79:
792-5.

A13
Simulation as a teaching tool in nurse anesthesia
programs: A survey to assess current practice
Juan E. Gonzalez, CRNA, MS; Jeffrey A. Groom, CRNA,
PhD; Paolo Lizardo, BSN; Roberto Perez, BSN
Florida International University, School of Nursing
Introduction: The purpose of this study was to
explore the use of simulation as a teaching tool in
nurse anesthesia programs in the United States. The
opinions of Program Directors about the use of simu-
lation in education, their perceptions about the barri-
ers that prevent the use of simulation, the future of
simulation in nurse anesthesia, and the content of
simulation were also investigated.
Methods: A descriptive survey was mailed to all 95
Program Directors listed by the COA as accredited
programs in the United States as of March 15, 2005. A
5-item questionnaire was developed and used. The
questionnaire assessed the type of simulation used,
the skills taught, ownership of simulation equipment
by the programs, the plans for the future, and the per-
ceived barriers that prevented the use of this technol-
ogy in nurse anesthesia education. The return
response of this survey was high (73%, N=69).
Results: A small number of programs do not use simu-
lation (9%, N=6). A large number of programs (82%,
N=57) use simulation as part of the curriculum, while
9% (N=6) plan to integrate simulation into the curricu-
lum within 6 months and another 9% (N=6) within a
year. Basic anesthesia skills were always taught (50%,
N=31) by the programs and 44% (N=27) of them fre-
quently taught advanced skills during simulation. A
combined number of 36 programs (60%, N=36) always
or frequently taught usual clinical scenarios, while
unusual scenarios were always or frequently taught in
40% (N=25) of the programs. A significant number of
programs own simulation equipment (65%, N=40) and
49% of the programs (N=33) plan to purchase more
equipment within 4 years.
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Conclusions: Simulation is already present as a teach-
ing tool as part of the curriculum in the majority of
the nurse anesthesia programs in the United States.
The content of simulation teaching is somewhat
inconsistent.

A14
The efficacy of ketorolac use with Bier blocks in
controlling postoperative pain following non-trau-
matic hand and wrist surgery
LT Jesse J. Rivera, BSN, USN; LT Bryan Dehner, BSN,
USN; LT Dante Villecco, BSN, USN; CDR Eric P.
Hofmeister, MC, USN; CDR Patrick K. Boyle, MC, USN;
LT Michael Snyder, BSN, USN; CDR Joseph F. Burkard,
CRNA, DNSc, USN; CAPT Joseph E. Pellegrini, CRNA,
DNSc, USN
Navy Nurse Corps Anesthesia Program
Introduction: “The efficacy of ketorolac use with Bier
blocks in controlling postoperative pain following
non-traumatic hand and wrist surgery” is a research
study utilizing a randomized 2-group comparison
design that looks at a technique to combat post-oper-
ative pain. The Bier block is a simple method of pro-
ducing anesthesia of the arm by injecting large vol-
umes of local anesthetic solutions intravenously while
occluding circulation of the extremity with a tourni-
quet. The most common local anesthetic concentra-
tion used in the Bier block is 0.5% lidocaine. Using
this concentration of lidocaine has been shown to be
very good at preventing surgical pain; however, it does
not prevent post-surgical pain. In an effort to prevent
post-surgical pain and inflammation, many practition-
ers combine 0.5% lidocaine with the non-steroidal
anti-inflammatory agent ketorolac. Studies have
shown that using this combination results in signifi-
cant postoperative pain control and decreased inflam-
mation; therefore it is the standard of care in many
anesthesia practices. However, there have been some
questions regarding the optimal dose of ketorolac.
Early unpublished studies at the Naval Medical Cen-
ter, San Diego, indicate that a dose of 30 mg is opti-
mal, while studies performed elsewhere indicate that
a 20-mg dose is optimal. Therefore, the primary pur-
pose of this study is to determine if using a 20-mg
dose of ketorolac is as efficacious as a 30-mg dose in
producing postoperative analgesia.
Methods: A total of 60 patients will be enrolled in this
randomized, double-blind, placebo controlled study
in which 30 patients will receive a combination of
lidocaine and 20 mg ketorolac, while the other group
will receive a lidocaine/placebo (normal saline)
admixture. Pain will be analyzed by evaluating post-

operative analgesic requirements and graded using a
0-10 visual analogue score for pain. Inferential and
descriptive statistics will be used for analysis. A p-
value of < 0.05 will be considered significant.
Results: The findings of this study show that the VAS
scores were higher in the control group versus the
ketorolac group at 45-60 minutes in the PACU
(p=0.003). VAS scores at home were similar, but med-
ication use was higher from the second home med
dose to the seventh home med dose in the control
group. (p=0.041)
Conclusions: This study confirms that VAS scores and
home medication use profiles are significantly better
when using 20 mg of ketorolac compared to control.

A15
Induction of general anesthesia for electroconvul-
sive therapy: A randomized crossover trial of
sevoflurane and thiopental
Bret M. Brady, RN, BSN; Daniel R. Laurila, RN, BSN;
Christy L. Lewis, RN, BSN; Kimberly D. Niemeyer, RN,
BSN; Norzalina M. Sun, RN, BSN; Mary E. S. Marienau,
CRNA, MS; Thomas N. Spackman, MD; Keith G. Ras-
mussen, MD; W. Michael Hooten, MD
Mayo Clinic College of Medicine, School of Health
Sciences, Nurse Anesthesia Program
Introduction: Electroconvulsive therapy (ECT) is a
common treatment for serious psychiatric illnesses.
Patients undergoing ECT treatments receive a general
anesthetic, often consisting of thiopental as the intra-
venous induction and anesthetic agent along with a
short-acting neuroblockade. There are circumstances
in which an inhalation anesthetic may be favorable for
a patient undergoing ECT treatments. The primary
aim of this study was to compare seizure activity fol-
lowing a thiopental versus a sevoflurane anesthetic.
Factors such as vital signs, confusion, and return to
spontaneous ventilation were also measured.
Methods: Thirty-one patients were recruited into this
IRB approved, masked randomization crossover trial.
The first ECT treatment was excluded from the study.
The initial treatment was used for titration and ran-
domization of medications and to determine the elec-
trical stimulus required for the remaining treatments.
ECT treatments 2 through 7 were included in the
study data. For the sevoflurane treatment arm,
patients were induced with 6%-8% sevoflurane. Prior
to delivery of the electrical stimulus, the end tidal
sevoflurane concentration was reduced to 1.1%-1.3%.
For the thiopental arm, a dose of 2.0 to 3.0 mg/kg was
administered in a single bolus injection.
Results: Patients in the thiopental group had seizures
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lasting 6-8 seconds longer. Patients who received
sevoflurane required less labetalol for hypertension
immediately post-seizure, recovered their sponta-
neous respirations more quickly, and had less confu-
sion 20 minutes post-seizure.
Conclusions: Thiopental has been a mainstay for gen-
eral anesthesia in the ECT suite. The results of this
study indicate that sevoflurane may have a place in
the ECT suite. Seizure duration may be slightly
shorter using sevoflurane. However, in some cases
sevoflurane may be a better anesthetic as evidenced by
less respiratory depression, hypertension, confusion,
and a quicker return to baseline function.
References:
1. Calarge CA, Crowe RR, Gergis SD, Arndt S, From
RP. The comparative effects of sevoflurane and metho-
hexital for electroconvulsive therapy. J ECT. 2003;
19(4):221-225.
2. Toprak HI, Gedik E, Begec Z, Ozturk E, Kaya B,
Ersoy MO. Sevoflurane as an alternative anesthetic for
electroconvulsive therapy. J ECT. 2005;21(2):108-110.
Sources of funding: Department of Anesthesiology
Discretionary Research Fund, Mayo School of Health
Sciences Master of Nurse Anesthesia Program.

A16
The effects of preincisional low dose ketamine on
natural killer cell activity in male Fischer-344 rats
following intra-abdominal surgery
CPT Tim Dinh, BSN; CPT Savannah L. Estes, BSN;
Patricia Dixon, MS; Nathaniel M. Apatov, CRNA, PhD;
Normalynn Garrett, CRNA, PhD
US Army Graduate Program in Anesthesia Nursing
Introduction: The American Cancer Society reports
that over 1 million people are diagnosed with cancer
every year. The first line of defense in cancer treat-
ment is often surgery. However, a number of studies
suggest that the pain and anxiety associated with sur-
gery as well as the anesthetic drugs used in conjunc-
tion with surgery suppress natural killer (NK) cell
activity. NK cells are small granular lymphocytes that
lyse cancer cells. We assessed whether the use of low
dose ketamine administered prior to surgery would
inhibit surgical suppression of NK cell activity in male
Fischer-344 rats.
Methods: An equal number of rats were assigned to 1
of the following groups: (1) surgery plus ketamine 0.5
mg/kg, (2) surgery plus saline vehicle in equivalent
amounts, or (3) anesthesia only animals administered
ketamine. All animals then underwent a standard
laparotomy with isoflurane anesthesia. NK cell activ-
ity was measured prior to and 24 hours after ketamine

administration using the 51Cr release assay.
Results: Analysis of covariance, with preoperative NK
cell lytic activity as the covariate, suggested that NK
cell activity was equally suppressed post treatment in
all groups (F=1.74; p=0.21). Postoperative measures
of NK cell lytic unit (LU) activity per 107 effector cells
was 20.508 LUs, 22.062 LUs, and 20.766 LUs for
groups 1, 2, and 3 respectively.
Conclusions: This finding is supported by studies
suggesting that ketamine suppresses NK cell activity
under non-surgical conditions. To our knowledge
only 3 studies have examined the effect of ketamine
on NK cell activity under surgical conditions. Two
suggest that ketamine may be beneficial, whereas one
suggests that it may suppress NK cell activity. The
finding from our study may reflect the small sample
size of our study (n=20; observed power=0.3). Con-
tinued research regarding the effect of ketamine on
NK cell activity under surgical conditions is war-
ranted.
Source of Funding: 59th Medical Wing Clinical
Research Squadron, Lackland AFB, Texas.

A17
Perioperative transfusion practices in women ver-
sus men
Kären K. Embrey, RN, BSN; Christy L. Davis, RN, BSN;
Melissa A. Rey, RN, BSN; Philip D. Lumb, MB, BS,
FCCM; Michele E. Gold, CRNA, PhD
Program of Nurse Anesthesia, Keck School of Medi-
cine, University of Southern California
Introduction: Despite the recent surplus of transfu-
sion risk related research, few studies address the
issues of gender specific transfusion practice. To date,
guidelines for transfusion have been issued by several
organizations including the American College of
Physicians, the American Society of Anesthesiology, a
consensus conference of the National Institutes of
Health, and the Canadian Medical Association. These
guidelines, which do not differentiate recommenda-
tions specific to gender, propose that for patients
without known cardiac risk factors, the transfusion
threshold should be a hemoglobin (hgb) level in the
range of 7.0 grams per deciliter (g/dL). Following
menarche, however, women experience chronic mild
anemia. It should follow then, that to reduce undue
risk, transfusion guidelines for women should be set
at lower hgb levels than for men. The purpose of this
study was investigation of the perioperative transfu-
sion practices in 2005 at a large metropolitan medical
center with regard to patient gender.
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Methods: A convenience sample of anesthesia records
for 21 male and 18 female patients, aged 15 to 55
years, was reviewed to determine factors leading to
transfusion in the operating room. Current transfu-
sion practice was assessed for 1) compliance with
institutional guidelines for transfusion and 2) com-
parison between patient genders.
Results: Sixty-four percent of patients received trans-
fusions without meeting institutional criteria for trans-
fusion. Fifty percent of women transfused, received
transfusion without meeting institutional guidelines.
Women were more likely than men to receive intraop-
erative transfusion when the institution’s (nongender
specific) guidelines were followed. When women were
compared to other women, they were as likely to
receive transfusion whether or not they met institu-
tionally developed criteria for transfusion.
Conclusion: These findings demonstrate significant
deviation in transfusion practice from current institu-
tional guidelines. In 2005 at this setting, women were
at equal risk for receiving transfusion whether or not
they met transfusion guidelines criteria.
References:
1. Practice Guidelines for Blood Component Therapy:
A Report by the American Society of Anesthesiologists
Task Force on Blood Component Therapy. Anesthesi-
ology. 1996;83:732-747.
2. Office of Medical Applications of Research,
National Institutes of Health: Perioperative red blood
cell transfusion. JAMA. 1988;260:2700-2703.

A18
Effects of chrysin, a Passiflora incarnata extract, on
emergence time from anesthesia in male Sprague-
Dawley rats after intra-abdominal surgery
CPT Sherri K. Ribbing, RN, BSN; CPT Maevelyn A.
Andalis, RN, BSN; CPT Eileen M. Weston, RN, BSN;
Arthur D. Johnson, RN, PhD
US Army Graduate Program in Anesthesia Nursing,
Madigan Army Medical Center
Introduction: Approximately 1 in 4 Americans under-
going surgery take herbal supplements. Studies sug-
gest that chrysin, an extract of passionflower (Passi-
flora incarnata), produces anxiolysis and sedation,
making it popular for treating a variety of ailments,
including nervousness and insomnia. Therefore,
chrysin may affect emergence from anesthesia.
Chrysin’s anxiolytic properties have been linked to
activation of the GABA receptor, although the exact
mechanism of action of its sedative effects remains
unknown. No studies to date have examined the
effects of chrysin on emergence time from anesthesia.

The purpose of this study was to investigate the
effects of a 1-time dose of chrysin on the emergence
time of Sprague-Dawley rats after laparotomy.
Methods: Thirty-six Sprague–Dawley rats were
assigned to groups by the use of a Latin Square. The
groups consisted of 1) chrysin with laparotomy, 2)
vehicle placebo with laparotomy, and 3) chrysin with
anesthesia without surgery. Sixty minutes prior to
induction subjects received either chrysin or the vehi-
cle. The experimental group was injected intraperi-
toneally with 2 mg/kg of chrysin, while the control
group received an equal volume of the vehicle. The
time from discontinuing anesthesia to the rat taking
its first step was considered emergence time.
Results: A multivariate analysis of variance
(MANOVA) revealed no significant difference in
emergence time among the chrysin (150.6 ± 55.8) and
vehicle (119.4 ± 28.5) groups undergoing laparotomy
(p=.159). We found clinical significance with the
chrysin without surgery group emergence times
(191.3 ± 23) compared with the placebo group
(p=.001) and chrysin with laparotomy (p=.056).
Conclusion: A 1-time dose may not have been suffi-
cient to achieve anxiolytic levels. Studies have also
demonstrated an injection 15 minutes prior to exper-
imentation proved effective for mild anxiolysis; there-
fore chrysin administration 60 minutes prior to
induction may have been too long an interval before
evaluation.
Source of Funding: 59th Research Squadron, Wilford
Hall Medical Center, San Antonio, Texas.

A19
The projected CRNA retirement in Michigan over
the next 20 years
Laura M. Acosta, BSN; Lulu A. Bender, BSN; Patricia E.
Klask, BSN; Scott Spridgliozzi, BSN; Lynn Lebeck,
CRNA, DNSc
University of Michigan-Flint and Hurley Medical
Center Anesthesia Program
Introduction: There is a well-documented imbalance
in the supply of and demand for anesthesia providers.
Few studies have been done on the outflow from
anesthesia practice such as death, disability, leaving
for other reasons, retirement and transfer to part-time
status. The retirement trends of CRNAs in Michigan
have not been studied in the past 10 years during
which the inflow and outflow of the profession has
changed greatly.
Methods: IRB board approval was granted for a survey
study and a sample of 1,178 practicing CRNAs in
Michigan age 40 years and older were obtained. The
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American Association of Nurse Anesthetists (AANA)
provided the mailing list. The CRNAs were asked
about their primary place of work, years in practice as
a CRNA, average hours worked per week, and antici-
pated future retirement. A questionnaire type survey
was distributed to the CRNAs throughout the state of
Michigan via U.S. mail. A cover letter invited partici-
pation, explained the purpose of the study, and indi-
cated that return of the questionnaire implied con-
sent. Responses were compiled and descriptive
statistics were analyzed for trends.
Results: There are 1,546 CRNAs in Michigan, and
1,178 are age 40 and older. The average age of CRNAs
stated goal for retirement was 62. The majority of
those surveyed plan on working part-time after retire-
ment. The reasons varied for continuing to work, and
many will be relocating after retirement.
Conclusion: The retirement of this large number of
CRNAs will increase the gap between demand for serv-
ices and providers working to deliver services in
Michigan. Part-time work by a large number of CRNAs
will still leave a gap. Self-reporting of expected retire-
ment plans does have inherent limits for use in predic-
tion of the numbers of providers needed in the future,
but it strengthens the case of a need to increase the
numbers of CRNAs entering the profession.

A20
Prevention of dental injuries in the operating
room: The Dental Risk Recognition Injury and Pre-
vention Program (DRRIPP)
Sara J. Fauls, RN, BSN; Manuel C. Vallejo, DMD, MD;
John O’Donnell, CRNA, MSN
University of Pittsburgh School of Nursing/Magee
Women’s Hospital of UPMC
Introduction: Dental injury is the most common com-
plication in the practice of anesthesia, with an inci-
dence ranging between 0.02-0.7% and is also respon-
sible for one-third of all medico-legal litigation claims.
The Dental Risk Recognition and Injury Prevention
Program is an Internet-based/part-task training educa-
tional program that focuses on identification of
patients at risk, prevention of dental injury through
anesthetic approach modification, and demonstration
of safe use of dental injury protective devices.
Methods: The educational program was developed
over the course of 2 years. The Blackboard LMS soft-
ware system allowed development of online educa-
tional modules, assessment tools, evaluations tools,
and training videos designed to be used in conjunc-
tion with part task simulators to train all anesthesia
providers in dental injury prevention.

Results: The alpha version of this course has been
developed with implementation planned for fall of
2006. All anesthesia providers throughout the UPMC
health system will be trained via the modules, which
will be incorporated via the training curriculum, or as
a component of annual credentialing. Baseline dental
injury rates within the UPMC system facilities have
been collected over the past 2 years and will continue
to be followed. Dental injury rates will be prospec-
tively evaluated over the 2 year post implementation
period with change in injury rate evaluated.
Conclusions: Despite the prevalence of dental injury,
to our knowledge, this is the first prospective, web and
simulation-based educational intervention for the pre-
vention of dental injury reported. We have designed
the program to be intuitive and practical, which will
support broad adoption. Funding will be sought to
allow ongoing evaluation of the program, facilitate
data collection, conduct statistical analysis, and to aug-
ment adherence efforts. Preliminary support for devel-
opment of the project was obtained through the Uni-
versity of Pittsburgh/UPMC Health System.

A21
Attitudes of anesthesia providers regarding the use
of the bispectral index monitor
Whitney C. Porter, RN, BSN; Kimberly Stirn, RN, BSN
Georgetown University
Introduction: Anesthesia awareness is a significant
problem in the United States, occurring in 0.1-0.2% of
cases where general anesthesia is administered.
Awareness under anesthesia occurs when a patient
becomes cognizant of events during surgery and has
direct recall of those events. The bispectral index
(BIS) monitor is an electroencephalographic device
that measures activity in the brain and provides a cor-
relation with hypnosis. The BIS monitor provides
information that aids anesthesia providers in making
decisions during anesthesia administration to ensure
patients are adequately anesthetized and awareness is
prevented. New technologies are constantly intro-
duced into anesthesia practice to improve patient
safety, reduce errors, and increase the quality of anes-
thesia administration. Current literature examines
anesthesia awareness and use of the BIS monitor to
prevent awareness, but there is no literature that
specifically examines attitudes of anesthesia providers
toward the BIS monitor and its effectiveness.
Methods: The purpose of this descriptive correlational
design was to examine the attitudes of anesthesia
providers regarding use of the BIS monitor to prevent
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awareness. The study included 235 participants ran-
domly selected from the 28,000 registered active/full-
time members of the American Association of Nurse
Anesthetists. A letter and a survey tool were mailed to
the potential participants. Consenting participants
completed the survey tool and mailed them to the
researchers for analysis. The response rate was 67.5%.
Results: The majority of participants thought the BIS
monitor would prevent awareness the majority of or
moderate amount of the time. The majority of partic-
ipants had used the BIS monitor during anesthesia
practice. Multiple factors influence participants’ deci-
sion to use the BIS monitor.
Conclusions: Recognizing anesthetists’ attitudes
toward the BIS monitor and its ability to prevent
awareness may indicate why or why not providers
choose to use the BIS monitor. Understanding influ-
ences on anesthesia providers’ decisions to use the BIS
monitor may help to successfully integrate this new
technology into practice.
References:
1. Myles PS, Symons JA, Leslie K. Anaesthesia. 2003;
58:11-16.
2. Domino KB, Posner KL, Caplan RA, Cheney FW.
Anesthesiology. 1999;90:1053-61.
3. Moerman N, Bonke B, Oosting J. Anesthesiology.
1993;79:454-64.
Source of Funding: Funded by Baxter.

A22
Are propofol’s neuroprotective properties due to a
reduction of cytoplasmic calcium in PC12 cells in
response to injury?
Darwin T. Howard, BSN; Chris L Wehrli, BSN; Gary D.
Clark; CRNA, EdD; Ronald R. Gaddis, PhD; Stephanie
Schroeder, PhD
Department of Biological Sciences, MS in Nurse Anes-
thesia Program, Webster University
Introduction: Understanding the specific mechanism
of propofol (P) in providing neuroprotective effects
allows a greater insight and knowledge that may be
extrapolated to other anesthetic agents that act similar
to P. One of the most common causes of chronic neu-
rological disabilities in the adult population is stroke
and the third highest cause of death in developed
countries. Research has indicated that certain intra-
venous induction anesthetic agents may exert neuro-
protective effects in models of stroke. This study was
designed to determine whether or not P could protect
PC12 cells by preventing the increase of intracellular
calcium induced by the oxygen radical hydrogen per-
oxide (H2O2).

Methods: Studies were performed using PC12 cells
which are an excellent in vitro model of neuronal tis-
sue. PC12 cells were cultured in RPMI-1640 media
containing 10% horse serum, 5% fetal bovine serum,
at 37˚C, 95% air, 5% CO2, and 80% humidity. Cells
were treated with 30 mM of P then immediately dosed
with 200 uM H2O2, then incubated for 8 hours. Cells
where then loaded with Fura-2AM, a fluorescence cal-
cium indicator. Cells where washed with PBS then
placed in a fluorescence spectrophotometer to deter-
mine calcium fluorescence. Both cell viability and
injury were assessed by measuring LDH in tissue and
media. Data were analyzed using ANOVA, and Tukey’s
multiple comparisons analysis. P< 0.05 was statisti-
cally significant.
Results: Pharmacological treatment of cells with H2O2

demonstrated a significant increase in intra-cellular cal-
cium. Pre-treatment of cells with P resulted in a statis-
tically significance decrease in cytoplasmic calcium
concentrations (746.4 ± 23.5) compared to cells treated
with H2O2 alone (1285 ± 64.9) with a p value = <0.001.
Conclusion: The use of propofol in this study demon-
strated propofol can attenuate increases in cytoplas-
mic calcium that occurs with injury. These results
indicate that PC12 treated with propofol in clinically
significant doses is neuroprotective in this model of
simulated injury.

A23
Job satisfaction and retention of active duty Air
Force Certified Registered Nurse Anesthetists
Capt Chad A. Stuckey, BSN, USAF, NC; Capt Lili M.
Martinez, BSN, USAF, NC; Lt Col Annette S.
Gablehouse, MS, BSN, USAF, NC; Lt Col Barbara M.
Sylvia, RN, PhD; Adrienne G. Hartgerink, CRNA, MSN,
USAF, NC; Dorraine D. Watts, RN, PhD; Col John
Murray, PhD, CPNP, CS, USAF, NC, FAAN
Uniformed Services University of the Health Sciences
(USUHS); Wright Patterson Air Force Base
Introduction: A prime concern of the Armed Forces is
the attrition rate of Certified Registered Nurse Anes-
thetists (CRNAs). Increased attrition rates are attrib-
uted to retirements, increased operational tempo to
support deployments, and the discrepancy in pay
between military and civilian CRNAs, resulting in
separation from military service. The purpose of this
descriptive study was to examine job satisfaction
among United States Air Force (USAF) CRNAs to dis-
cover their perceptions regarding scope of practice,
promotion opportunities, deployments, pay and com-
pensation, task requirements, and organizational
commitment.
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Methods: In September 2005, a confidential, web-
based, 44-item, Likert and short-answer employment
survey was e-mailed to all active duty USAF CRNAs.
Results: Of 138 eligible CRNAs, 119 were able to be
contacted and 83 completed the survey for a response
rate of 60.1%. Respondents had a mean age of 42.2
years (range 29-56), an average of 16.5 years of active
duty service (range 6-30), and a mean of 5.6 years of
experience as a CRNA (range 1-13). Inadequate pay
and compensation was the most often cited variable
affecting the decision to remain on active duty
(64.3%) followed by lack of promotion opportunities
(61.9%), additional administrative duties (59.5%),
deployments (56.0%), and frequent moves (48.8%).
Most CRNAs felt they worked independently of MDs
(79.3%) and that their level of independence was ade-
quate (75.9%). Only 26.5% of respondents felt that
their job satisfaction was better in the USAF than it
would be in the civilian sector, yet most believed that
the military was a good company to work for (75.9%)
and planned to stay on active duty for 20 or more
years (66.2%).
Conclusions: USAF CRNAs perceive inadequate pay
and compensation and lack of promotion opportuni-
ties as the primary issues affecting their decision to
remain on active duty. Future USAF CRNA retention
strategies should target improving these critical issues.
Source of Funding: Uniformed Services University of
the Health Sciences.

A24
Assessing opioid antagonist-precipitated with-
drawal using respiration as an endpoint
Alison L. Drury, RN, BSN; Craig B. Brown, RN, BSN;
Tyler J. Raymond; John J. Lowery; Nina M. Turcato,
CRNA, MSNA; Edward J. Bilsky, PhD
School of Nurse Anesthesia and Department of Phar-
macology, University of New England
Introduction: Opioid antagonists precipitate severe
withdrawal in opioid-dependent subjects. Withdrawal
can complicate patient management and result in dan-
gerous side effects in subjects undergoing ultra rapid
opioid detoxification, as well as reversal of opioid-
induced sedation or overdose. A variety of physiolog-
ical measures have been assessed to determine the
severity of withdrawal in humans and laboratory ani-
mals, including changes in respiration. The aim of this
study was to assess precipitated withdrawal using
whole-body plethysmography in a mouse model of
opioid dependence. We compared the intensity of
withdrawal induced by opioid antagonists that differ
in terms of intrinsic efficacy.

Methods: Mice were implanted with subcutaneous
placebo or morphine (25 mg) pellets 72 hours prior to
acclimation to the whole-body plethysmograph. Base-
line measures of respiration (rate and minute ventila-
tion) were recorded for 10 minutes after a 30-minute
habituation period. Mice were then injected with vehi-
cle or doses of antagonist (naloxone, naltrexone, 6ß-
naltrexol or naloxone methiodide), and respiration
was measured for an additional 20 minutes.
Results: There were no significant differences
between the baseline of placebo and morphine-pel-
leted mice (72 hours post-pelleting). Controls indi-
cated that vehicle injection, or antagonist injection in
placebo-pelleted mice, did not produce any significant
changes in respiration. In contrast, the opioid antago-
nists precipitated dose-related increases in respiratory
rate and tidal volume. Naloxone and naltrexone were
roughly equipotent, whereas 6ß-naltrexol was ~70-
fold less potent. The peripherally selective antagonist
naloxone methiodide produced a shallower dose-
response curve.
Conclusions: The results further support the hypoth-
esis that neutral antagonists (6ß-naltrexol) precipitate
a less severe withdrawal than naloxone and naltrex-
one when given at equivalent antagonistic doses. 6ß-
naltrexol may be a safer alternative in reversing opi-
oid-mediated sedation and overdose, and for initiation
and maintenance treatments in opioid addiction. The
data also indicate that peripheral opioid receptor
blockade can influence respiration parameters in opi-
oid-dependent subjects.

A25
Incidence of microbial growth on the anesthesia
machine
James C. Peterson, RN, BSN; Jacklyn Ruthman, RN, PhD
Bradley University
Introduction: Hospital acquired infections are respon-
sible for thousands of deaths each year and cost hos-
pitals and health insurance companies billions of dol-
lars. Many sources of these infections have been
identified and subsequent protocols implemented to
prevent their transmission. Anesthesia equipment can
be exposed to potentially infectious material on a
daily basis. The purpose of this study was to identify
the incidence of microbial growth on the anesthesia
machine to determine its potential as a source of
infection.
Methods: This study was a quantitative research study
that used a descriptive design in evaluating the inci-
dence of microbial growth on the anesthesia machine.



DISCLAIMER: The views expressed in these abstracts are those of the authors and do not reflect the official policy or position of the Departments of the
Air Force, Army, Navy, and Public Health Service; the Department of Defense; or the US Government.

398 AANA Journal/October 2006/Vol. 74, No. 5 www.aana.com/aanajournal.aspx

Micro bacterial cultures were collected from the
vaporizer controls, flow meter knobs, drawer handles,
and table top of the anesthesia machine (N=64).
Results: Descriptive statistics revealed that a majority
(68.8%) of cultures contained very light amounts of
growth and 20% contained no growth. Results showed
that there was no difference in the amount of growth
observed in terms of the date and time a sample was
collected, the type of operating room a sample was
collected from, or the surface from which a sample
was obtained.
Conclusions: This study demonstrates that the anes-
thesia machine continues to be a potential source of
infection. However, even though the potential risk of
infection remains, the findings suggest that anesthesia
machines in general pose a small risk to patients and
anesthesia providers who would come in contact with
their various parts. Current cleaning practices include
using a germicidal solution (e.g., water, O-benzyl-p-
chlorophenol, O-phenylphenol, and ethylene glycol)
to clean the anesthesia machine. This practice appears
to be relatively effective in minimizing the amount of
growth present on the various parts of the anesthesia
machine. Further study is needed to establish the
effectiveness of other commonly used disinfectant
agents and cleaning methods against other micro-
organisms, including viral contamination.

A26
Abstract for survey research in prioritizing
employment factors for SRNAs and CRNAs
Matthew J. Agnew, BSN; Alicia R. Duggan, BSN; Troy C.
Reed, BSN; David R. Shamel, BSN; Lynn L. Lebeck,
CRNA, DNSc
University of Michigan Flint/Hurley Anesthesia Pro-
gram
Introduction: Nurse anesthesia students enter a mas-
ter’s degree program with or without an idea about the
surgical setting in which they would like to work once
school is complete. We compared students and recent
graduates in anesthesia to evaluate what is important
to each group in seeking employment. Priorities may
change between the beginning of school and 2 years
post graduation based on experiences with clinical
settings. Our survey asked anesthesia students and
newly certified CRNAs to prioritize factors that are
important in their selection of job settings.
Methods: This was a nonexperimental quantitative and
qualitative descriptive study. Questionnaires were
mailed to randomly selected subjects, 500 anesthesia
students, and 500 newly certified CRNAs. Demograph-
ics data included age, gender, marital status, place of

employment, and current employment status. Subjects
used a 4-point Likert response scale indicating the
importance of autonomy, contractual obligations, scope
of practice, financial compensations, benefit package,
geographical location, institution type, work environ-
ment, schedule, and institution familiarity. The confi-
dential surveys were mailed with a letter explaining the
purpose, value, and instructions. We used correlations
and descriptive statistics for the 2 groups.
Results: In our study we found that there was no sig-
nificant difference in employment factors between the
anesthesia students and the newly certified CRNAs.
Demographic data was not significantly different
between the 2 groups. Both groups prioritized auton-
omy, work location, and the work environment as the
top factors when choosing employment. Hourly
wages, sign on bonuses, and scheduling were shown
to be not a high priority for both the anesthesia stu-
dents and newly certified nurse anesthetists.
Conclusion: Based on our survey of the prioritization
of employment factors for anesthesia students and
newly certified CRNAs we found that there were no
significant differences between the 2 groups. Both
groups of anesthesia providers aspire to practice
autonomously in a familiar work environment.

A27
The effects of chrysin, a Passiflora incarnata extract,
on natural killer cell activity in male Sprague-Daw-
ley rats undergoing abdominal surgery
COL(ret) Normalynn Garrett, CRNA, PhD; MAJ Denise
M. Beaumont, BSN; CPT Terrence M. Mark Jr, BSN; CPT
Reginald A. Hills, BSN
US Army Graduate Program in Anesthesia Nursing
Introduction: Poorly managed perioperative pain and
anxiety may suppress NKC activity, therefore increas-
ing the risk of cancer metastasis. Research has sug-
gested that chrysin may decrease anxiety through
gamma-aminobutyric acid (GABA) receptor modula-
tion. Therefore, chrysin may inhibit surgery-induced
NKC suppression.
Methods: Thirty-seven mature male Sprague-Dawley
rats were assigned to 1 of 3 groups: (1) surgical rats
administered an intraperitoneal injection of chrysin, 3
mg/kg; (2) surgical rats administered DMSO (vehi-
cle), and (3) anesthesia only rats administered
chrysin. Twenty-four hours before the experiment,
baseline NKC assays were drawn via cardiac puncture.
Experimental day, animals were administered the
appropriate compound 30 minutes before experimen-
tation. All animals were anesthetized with isoflurane
anesthesia. Surgical animals had a standard laparo-
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tomy consisting of a midline incision and externaliza-
tion of small intestine, which was gently rubbed to
stimulate pro-inflammatory proteins. Rats were recov-
ered and returned to their cages for 24 hours, after
which a second NKC assay was drawn. NKC activity
was analyzed by Wilford Hall laboratories.
Results: ANCOVA suggested that NKC suppression
was significantly attenuated in the surgery/chrysin
group (F=11.99; p<0.006) compared to the surgery/
vehicle and the anesthesia/chrysin groups. Further-
more, NKC numbers were not significantly different
among the groups (F=.492; p = 0.6), suggesting that
changes in NKC activity were due to lytic activity only.
Conclusion: Congruent with other studies that sug-
gest GABA modulation ameliorates surgical suppres-
sion of NKC activity, our findings suggest that chrysin
may be beneficial. Moreover, like most anesthetics,
chrysin appears to suppress NKC activity under non-
surgical conditions. Currently there are no anesthetic
regimens that have been shown to completely reverse
surgery-induced suppression of NKC activity. If
chrysin is shown to be an effective anxiolytic, having
minimal interaction with existing anesthetics, while
inhibiting surgical suppression of NKC activity, it may
increase host resistance against metastasis and thus
promote patient survivability.
References:
1. Dhawan K, Kumar S, Sharma A. Suppression of alco-
hol-cessation-oriented hyper-anxiety by the ben-
zoflavone moiety of Passiflora incarnata Linneaus in
mice. Journal of Ethnopharmacol. 2002;81(2):239-244.
2. Sakaino H. The biochemical study of intermaxillary
fixation (IMF) stress in oral surgery inpatients.
Kurume Medical Journal. 2001;48(1):71-7.
3. Melamed R., Bar-Yosef S, Shakhar G, Shakhar K,
Ben-Eliyahu S. Suppression of Natural Killer Cell
Activity and Promotion of Tumor Metastasis by Keta-
mine, Thiopental, and Halothane, but not Propofol:
Mediating Mechanisms and Prophylactic Measures.
Anesthesia and Analgesia. 2003;97:1331-1339.
Source of Funding: 59th Medical Wing Clinical
Research Squadron, Lackland AFB, Texas.

A28
The patient simulator: Current use and perceived
obstacles
Ronald C. Carr, BSN; Phillip L. Reints, BSN
Wayne State University
Introduction: Minimal research has been conducted
examining perceived and real obstacles of anesthesia
simulator training. There is little knowledge about
what our programs need to overcome such obstacles

with the goal of utilizing the stimulator to its greatest
potential. This study attempted to elicit such infor-
mation. Knowing what the obstacles are may help
nurse anesthesia programs maximize the students
learning potential using the anesthesia simulator and
enhance the effectiveness of the simulator training.
Methods: A questionnaire was developed and piloted
for content and context clarity (by a peer group) with
questions addressed to nurse anesthesia program
directors. The goal was to discover if the anesthesia
simulator was used, and, if so, was it used to its fullest
potential, and, if not, what were the perceived and real
obstacles to its use. After IRB approval was obtained,
98 questionnaires were distributed, one to each nurse
anesthesia program within the United States. Comple-
tion and return of the questionnaire/survey implied
consent of participation in the study.
Results: There was a resultant return rate of 61%
(n=60). Of those who responded, 53% are owners of
an anesthesia simulator. Thirty three percent claimed
money, or lack thereof, as well as staff support, as the
primary obstacles to using the simulator. The greatest
benefit of the anesthesia simulator in the academic
world was shown to be for pre-clinical preparation as
well as for scenario testing, critical thinking, and cri-
sis management. Sixty-nine percent of the respon-
dents found the simulator very beneficial, and 29%
felt that if one “thing” could be changed, it would be
that more time is needed for faculty preparation.
Conclusion: This study has shown that obstacles exist
to using the anesthesia simulator. However, it remains
a valuable tool in developing critical thinking skills
while serving to promote positive patient outcomes.
The dissemination of this information is critical to
overcome its lack of use.

A29
Effects of a 25-gauge Whitacre spinal needle orien-
tation on time required to meet home discharge
criteria for surgical outpatients having a hyper-
baric lidocaine spinal anesthetic
Doddi S. Brewer, BSN; Sarah D. Haggerty, BSN; Debra
M. Marsh, BSN; David A. Saraceno, BSN; Ravi Hedni,
MDA; David Millon, CRNA; Lynn L. Lebeck, CRNA,
DNSc
University of Michigan-Flint/Hurley Medical Center
Introduction: As cost containment becomes a critical
factor in today’s healthcare industry, finding ways to
decrease length of stay becomes essential in anesthe-
sia practice. Rapid induction, recovery, and discharge
are often relied upon in outpatient surgery to control
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cost. Subarachnoid block (SAB) is an acceptable anes-
thetic choice for many outpatient procedures. It is
often underutilized because it may result in delayed
discharge. The purpose of this study was to determine
if orientation of the spinal needle during administra-
tion of SAB affected the length of time required to
meet discharge criteria in a same day surgical unit.
Methods: Patients undergoing surgical procedures
deemed appropriate for short-acting lidocaine spinal
anesthetic were recruited for this randomized, post-
test, prospective study. The purpose of this experi-
mental design was to provide a structure to evaluate
the relationship between the spinal needle orientation
and time to meet discharge criteria. All patients
received a hyperbaric lidocaine spinal administered
using a 25 gauge Whitacre needle. The needle was ori-
ented in either a cephalad (Group A) or lateral (Group
B) direction. Time to discharge was determined by cal-
culating time elapsed between administration of SAB
and time patient met discharge criteria.
Results: Fifty patients were included in the statistical
analysis (Group A, n=30; Group B, n=20). Demo-
graphics (except weight) were not statistically differ-
ent between the groups. Total hospital time did not
differ between the groups.
Conclusion: Regardless of needle orientation, patients
in both study groups achieved discharge criteria in
similar amounts of time.

A30
Sedation for endoscopy procedures and discharge
readiness—A comparison of 2 anesthetic drug
techniques
Jasmin J. David, RN, BSN; Marie Anne D. Gue, RN, BSN;
Annabelle Suguitan, RN, BSN
Wayne State University
Introduction: Endoscopies are invasive diagnostic
procedures oftentimes necessitating an anesthetic for
patient safety and comfort. Typically the anesthetic of
choice is a sedation technique, ranging from moderate
to deep. The goal of the anesthetic is to produce a
comfortable, calm, spontaneous breathing patient,
with a rapid discharge from the post anesthesia care
unit in a pre-anesthetic awake state, and without any
residual effects from the sedation. The purpose of this
study is to assess patient’s readiness for discharge
post-endoscopy procedure, assessing 2 different anes-
thesia drug techniques.
Methods: Following IRB approval, the researchers
obtained written consent from 60 patients. Patients
were randomly assigned to 1 of 2 groups; group 1
received midazolam, fentanyl and propofol. Group 2

received fentanyl and propofol. Demographic data
were collected for each participant. All patients were
observed in the recovery room post-endoscopy proce-
dure, and assessed upon arrival and every 15 minutes
thereafter. Measurements for discharge readiness
included the use of a modified discharge criteria
assessment tool, and the time for readiness for dis-
charge was computed. Descriptive statistics were used
to assess for differences in demographic data between
the 2 groups and the Mann-Whitney U test was used
to detect differences in mean discharge times with an
alpha level of <0.05 considered significant.
Results: There were no significant differences
observed in the demographic data between the 2
groups. In addition, the total anesthesia time and
endoscopy procedure times were similar. The mean
readiness-for-discharge time for group 1 was 25 min-
utes and 21 minutes for group 2; this was not statisti-
cally significant
Conclusion: The research revealed that the 2 most
commonly used anesthetic (sedation) techniques for
endoscopy procedures has no influence in readiness-
for-discharge times at this particular institution.

A31
Perceived deprivation in active duty military
CRNAs
Julie A. Pearson, CRNA, MSN; CAPT Joseph Pellegrini,
CRNA, DNSc, NC, USN
Virginia Commonwealth University
Introduction: The purpose of this study was to meas-
ure relative deprivation in active duty military nurse
anesthetists (CRNAs), to explore variables that corre-
late with relative deprivation, and to validate or refute
the theory of relative deprivation in active duty mili-
tary CRNAs. Relative deprivation is a perception of
unfairness dependent on feelings (subjective data) as
well as facts (objective data). It was hypothesized that
antecedent factors (years as a CRNA, pay, promotion
opportunities, and scope of practice/autonomy) and
psychological factors (wanting and deserving) corre-
late with relative deprivation; however, it was assumed
that psychological factors would have more influence
on relative deprivation than antecedent factors.
Methods: This descriptive, correlational design study
was conducted using an investigator designed self-
administered survey sent to 435 active duty Army,
Navy and Air Force CRNAs. Surveys were distributed
to subjects by mail and could be answered by mail or
by secured website that was designed specifically for
the conduct of this study.
Results: Response rate was 54% (n = 236). All data
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were analyzed using descriptive and inferential statis-
tics. Analysis of the data revealed that relative depriva-
tion scores (range 1-30) had a mean value of 10. No
significant correlation (p <.05) was found between
years as a CRNA, military pay, promotion opportunity
or scope of practice and relative deprivation; however,
satisfaction with pay, promotion and scope of practice
were significantly correlated. Correlations of both psy-
chological factors (wanting and deserving) with rela-
tive deprivation were significant with p-values < .001.
Conclusion: Based on these analyses, in order to
avoid discontent among active duty military nurse
anesthetists, efforts should focus on the psychological
factors wanting and deserving. Further research is
indicated to identify tangible factors that can be mod-
ified to improve feelings of deprivation as they relate
to retention and recruitment of military CRNAs.
Source of Funding: AANA Foundation.

A32
The effects of single dose ketorolac tromethamine
on platelet aggregation in human platelet rich
plasma under simulated surgical stress
Nicholas C. Curdt, CRNA, MS, BSN; James P. Hennessey,
CRNA, MS, BA; Gary D. Clark, CRNA, EdD; Garrett R..
Bergfeld, PhD; Ronald R. Gaddis, PhD
Department of Biological Science, MS in Nurse Anes-
thesia Program, Webster University
Introduction: Ketorolac tromethamine (KT) is a non-
steroidal anti-inflammatory drug that acts as a potent,
reversible, non-selective cyclo-oxygenase inhibitor.
Many anesthesia providers and surgeons avoid the use
of ketorolac due to perceived increased risk of bleed-
ing due to its platelet inhibitory properties. This study
was designed to assess the direct effects of ketorolac
on platelet aggregation under simulated surgical stress
in human platelet rich plasma (PRP).
Methods: Studies were performed using blood from
healthy human volunteers. Blood samples were drawn
into 4.5 cc 3.2% buffered sodium citrate tubes. PRP
was obtained by centrifuging blood samples at 100 x
g for 15 minutes at room temperature. Platelet count
was determined using a haemocytometer. Platelet
aggregation was measured in response to collagen
(control), KT and stress hormone cocktail (norepi-
nephrine, epinephrine and cortisol) alone or in com-
bination, using a Chrono-log 490 dual chamber aggre-
gometer. Data were analyzed using 2-way ANOVA,
followed by Bonferroni post-hoc comparison. P < 0.05
was statistically significant.
Results: There was no difference between the control
(collagen alone) dose-response curve and the stress

hormone cocktail (SHC) dose-response curve
(P>0.05). There was no difference between the KT
and the KT/SHC dose-response curves (P>0.05).
There was, however, a significant difference between
the control and KT dose-response curves (P<0.05);
control and KT/SHC dose-response curves (P<0.05);
SHC and KT dose-response curves (P<0.05); and the
SHC and KT/SHC dose-response curves (P<0.05).
Conclusion: The data showed that, indeed, ketorolac
does have significant effects on platelet aggregation
under simulated surgical stress in human PRP; how-
ever, it was not significantly different from KT admin-
istration under non-stress conditions. This leads the
authors to conclude that the addition of SHC to
human PRP has no statistically significant effect on
ketorolac’s ability to inhibit collagen stimulated
platelet aggregation.

A33
The safety of desiccated Baralyme® in the
Narkomed-M anesthesia machine: The effect of
isoflurane and sevoflurane at low and high flow O2

on absorbent temperature
Capt Brian M. Glenn, BSN, USAF, NC; Capt James A.
Smith, BSN, USAF, NC; LT Mark E. Bucher, BSN,
USPHS; Capt Richard F. Huff, BSN, USAF, NC; LCDR
Wanda J. Stone, CRNA, MSN, USN, NC; Lt Col(ret) Paul
W. LeSaint, CRNA, MSN, USAF, NC; Dorraine D. Watts,
RN, PhD
Uniformed Services University of the Health Sciences
(USUHS), Bethesda, Marlyland; Wright-Patterson Air
Force Base
Introduction: Baralyme® production was discontin-
ued due to reports of extreme heat when desiccated
Baralyme was exposed to sevoflurane. However, the
US military maintains stocks for deployment where
the desiccation potential may be increased by the aus-
tere environment and the use of a single CO2 canister
machine, the Narkomed-M. The purpose of this study
was to determine the clinical safety of using partially
desiccated Baralyme in a Narkomed-M by measuring
the maximum temperature within the absorbent and
time to maximum temperature under standard OR
conditions.
Methods: Four experimental conditions were set
using sevoflurane (experiment) vs. isoflurane (con-
trol) at low (3 L) vs. high (5 L) O2 flows. Baralyme
was partially desiccated by 12 hours high-flow air to
10.8% moisture and divided into 4 canisters, one for
each experimental condition. An artificial lung was
connected to a Narkomed-M and set up to maintain
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end-tidal CO2 at 35 mmgh, agent concentration at 1.3
MAC, and minute ventilation of 9.9 L. Temperature
was measured by 4 probes within the absorbent at 1-
minute intervals for 120 minutes. Each experimental
condition was repeated 6 times for a total of 24 trials.
Results: MANOVA analysis of the 23 useable trials
showed no significant interaction of agent and liter-
flow for temperature (p=.896) or time (p=.668), nor
was there a significant main effect for agent for tem-
perature (p=.230) or time (p=.863). The main effect
for liter-flow revealed no significant difference for
time by liter-flow (p=.248), but the 3 L flow showed a
consistently higher temperature than the 5 L flow
overall (44.5°C vs. 41.5°C, p<.001), and for both iso-
fluorane (44.8°C vs. 41.8°C, p=.001) and sevoflurane
(44.2°C vs. 41.1°C, p=.006). The maximum tempera-
ture for any trial was 46.4°C.
Conclusion: Partially desiccated Baralyme showed no
clinically significant temperature increases after 12
hours of intermittent use and appears to be safe to use
in a Narkomed-M under normal clinical conditions.
Source of Funding: Uniformed Services University of
the Health Sciences.

A34
Metabolism of the anesthetic induction drug,
propofol, in the presence of the herbal medication
Ginkgo biloba
Elizabeth M. Koob, BSN; Pamela D. Price, CRNA, BSN;
Julie Stone, CRNA, EdD; Ronald R. Gaddis, PhD
Department of Biological Science, MS in Nurse Anes-
thesia Program, Webster University
Introduction: The use of herbal medication within the
USA has increased greatly over the last decade. One of
the top 4 herbal medications used by preoperative
patients is Ginkgo biloba. Due to similarities in route
of metabolism, the potential for adverse effects exist.
Little research has been done to evaluate the interac-
tions between herbal medication and anesthetics.
Therefore, the purpose of this study was to determine
the effects of Ginkgo biloba on the metabolism of a
commonly used induction agent, propofol.
Methods: Studies were performed using neat propofol
(2, 6 diisopropylphenol). The effects of 2 active com-
ponents of Ginkgo biloba; ginkgolide B (GK) and
bilobalide (BL) on propofol (P) metabolism were
studied. Metabolism of P via the cytochrome P450
pathway in the presence or absence of GK or BL was
measured in vitro using Sprague-Dawley rat liver
microsomes. Incubations consisted of microsomal
protein (400 µg/ml), phosphate buffer (pH 7.4),
NADPH (2 mM), P, GK, and BL at varying concentra-

tions in a final volume of 1 ml. After incubation (10
min), ethyl acetate and 250 ng/ml internal standard,
(2-tert-Butyl-6-methylphenol) were added. High pres-
sure liquid chromatography (HPLC) with UV detec-
tion was used to quantify P concentrations. Time
course and dose response curves were performed for
P, GK and BL. Data were analyzed using linear and
non-linear regression analysis.
Results: Time course studies demonstrated an expo-
nential loss of P with a TMax of 10 min. Dose-response
studies revealed allosteric enzyme kinetics for P
metabolism consistent with results by Court et al. GK
had no significant effect on the metabolism of propo-
fol by the liver microsomes. Similarly, there was no dif-
ference in the metabolism of propofol after bilobalide.
Conclusion: This research demonstrates for the first
time that ginkgolide B and bilobalide does not alter
nor induce the metabolism of propofol by the
cytochrome P450 pathway system.
References:
1. Court MH, Duan SX, Hesse LM, Venkatakrishnan
K, Greenblatt DJ. Cytochrome P-450 2B6 is responsi-
ble for interindividual variability of propofol hydrox-
ylation by human liver microsomes. Anesthesiology.
2001;94:110-119.
2. Court MH, Hay-Kraus BL, Hill DW, Kind AJ, Green-
blatt DJ. Propofol hydroxylation by dog liver micro-
somes: Assay development and dog breed differences.
Drug metabolism and disposition. 1999;27(11):1293-
1299.

A35
The Nursing Back Injury Prevention Project (N-
BIPP): A pilot study
John M. O’Donnell, CRNA, MSN; Joseph S. Goode,
CRNA, MSN; J. A. Bradle, BA; J. A. Fleegle-Vitsas, BSN;
S. A. Caccamese, RN, BSN; G. A. Wolf, RN, DNS, FAAN;
E. Cook, OTR/L; C. V. Daday, MBA, BS; A .M. Moczan,
CPA; D. Martin, OTR/L, CHT
University of Pittsburgh, affiliated with the University
of Pittsburgh Medical Center
Introduction: Back and musculoskeletal injury among
direct care personnel is epidemic with 80% of nurses
expected to experience at least 1 significant injury
during their career. Nurse anesthetists are involved in
daily patient transfers and are at high risk for injury.
The purpose of this pilot study was to evaluate the
efficacy of an Internet-supported, comprehensive,
ergonomics training program. Aims included 1)
improve transfer skill and adherence to a 10 point
protocol, 2) improve provider knowledge, 3) evaluate
provider attitudes toward the educational interven-
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tion, 4) assess provider satisfaction, 5) demonstrate
reliability of measurement.
Methods: A standardized 10 step transfer protocol
was developed through hierarchical task analysis. The
intervention consisted of web-based content com-
bined with simulated move scenarios. Seventy-one
subjects were enrolled from 4 rehabilitation units and
received a 4 hour intervention. Lift mannequins were
used for hands-on training. Pre-intervention measures
included knowledge, attitude, demographic, and psy-
chomotor tools with post-intervention measures
including knowledge, attitude, and psychomotor
domains. Trained coders were compared with experts
for evaluation of inter-rater reliability.
Results: Aim 1: Transfer success according to the 10
point protocol was demonstrated (n=19 teams, t 18, .05

= -14.76, p ≤ 0.0004). Aim 2: Knowledge improve-
ment was substantial (n=67 pairs, t 66, .05 = - 11.21, p
≤ 0.0004). Aim 3: Attitudes changed across multiple
subscale items with significance demonstrated on
13/15. Aim 4: Subjects demonstrated high satisfaction
with the intervention across multiple items. Aim 5:
Inter-rater reliability was assessed for each of the 10
point protocol steps. Cohen’s kappa values ranged
from 0.43-0.83 (mean = 0.62) indicating substantial
agreement.
Conclusions: A web and simulation intervention
using a structured protocol is effective for change in
knowledge, attitude, and skill in patient transfers.
Subjects were highly satisfied with the intervention.
Reliability of the assessments within the study was
demonstrated.
Source of Funding: Project sponsored by funding
from the USAF, administered by the US Army Medical
Research Acquisition Activity, Ft. Detrick, Md (Award
# DAMD 17-03-2-0017).

A36
The effects of the Blizzard Survival Blanket and
Thermal Angel intravenous warmer on tempera-
ture in a hypovolemic Yorkshire porcine model
Maj Shawna M. Greiner, RN, BSN.; Capt Jason N.
Richard, RN, BSN; Capt James K. Webb, RN, BSN; Lt Col
Joseph Schmelz, PhD, USAF, NC(ret); Maureen Reilly,
PhD; Col Arthur Don Johnson, PhD, USAFR, NC(ret)
US Army/University of Texas Health Science Center at
Houston Graduate Program in Anesthesia Nursing
Introduction: Exposure to extreme temperature has
been an indomitable challenge for troops throughout
the ages. Austere conditions of the battlefield places
today’s soldier at significant risk for both hypothermia
and hypovolemia. Literature establishes that the com-

bination of hypovolemia and hypothermia greatly
increases mortality. A key component in transfer of
the injured soldier to higher echelons of care is the
military’s aeromedical evacuation system. Unable to
physically compensate in the frigid conditions of mil-
itary cargo aircraft, the injured soldier falls prey to the
deleterious effects of hypothermia during transport.
Viable options for the prevention and management of
hypothermia are limited due to supply restrictions,
scarce power resources and questionably effective
treatment modalities. Warming apparatuses must be
small, lightweight, portable, and operational in field
environments. Use of a single warming device has not
proven effective in the war against hypothermia. The
intent of this study is to investigate the use and effec-
tiveness of 2 “combat zone ready” warming devices.
Methods: The baseline core body temperature of 2
groups of 7 hypovolemic hypothermic porcine models
was measured and compared. Hypovolemia was
induced by exsanguination to reach a MAP of 30
mmHg. Aeromedical evacuation aircraft conditions
were simulated by exposing the animal models to a
temperature of 50 degrees Fahrenheit with airflow of
1 ± 0.5 m/second for 6 hours (the approximate length
of a standard aeromedical evacuation flight). The Bliz-
zard Survival Blanket® and the Thermal Angel®
intravenous warming device was used to warm one
group while the other group was warmed with a stan-
dard military wool blanket. During warming, core
temperatures were measured for significant differ-
ences within each group and between groups.
Results: No significant core temperature difference
was noted between the group warmed with combined
warming therapies and the group warmed with the
standard military wool blanket.
Conclusions: The utilization of the Blizzard Survival
Blanket and the Thermal Angel for preventing
hypothermia demonstrated no improvement over a
standard issue wool blanket.
Resources:
1. Beekley AC, Watts DM. Combat trauma experience
with the United States Army 102nd forward Surgical
Team in Afghanistan. Am J Surg. 2004;187:652-654.
2. Husum H, Murad M, Olsen T, et al. Preventing post-
injury hypothermia during prolonged prehospital
evacuation. Prehospital Disaster Med. 2002;17:23-26.
3. Shaw T, Sanders S, Wallace M. The cold war heats
up: A comparison of warming devices for military
combat casualties 2005. Unpublished master’s thesis,
U.S Army/University of Texas Health Science Center
at Houston, USA.
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Comparison of esophageal, tympanic, and skin
temperature values in patients who have received
a general anesthetic
Michelle M. Thurman RN, BSN; Amy E. Friest, RN, BSN
Wayne State University Nurse Anesthesia Program
Introduction: Patients who receive general endotra-
cheal tube anesthesia are at risk for hypothermia. The
3 different temperature measuring devices routinely
used are the esophageal probe, tympanic probe, and
“skin temperature probe.” The “unofficial” gold stan-
dard is the esophageal probe. Controversy exists
regarding the accuracy of other devices compared to
the esophageal probe. Anesthesia providers must
know that all devices used are accurate and compara-
ble to the “gold standard” to prevent and treat
hypothermia. The purpose of this study is to assess if
temperature differences exist between the typically
used tympanic probe, esophageal probe, and the “skin
probe” during the peri-operative period.
Methods: After IRB approval, 100 patients scheduled
for elective general surgery procedures under general
endotracheal anesthesia consented to participate in
the study. Comprehensive patient demographic data
were obtained, as well as specific warming devices
used intra-operatively, type of surgical procedure, and
length of surgery. Temperatures were measured via the
3 monitoring devices intra-operatively. All tempera-
tures were taken at the same time with the 3 different
devices. Additionally, upon arrival to PACU a tym-
panic measurement was taken. The Kruskal-Wallis
test was used to assess if temperature differences
existed depending on type of measuring device used.
A p <0.05 was considered statistically significant.
Results: There were no statistically significant differ-
ences noted in temperatures for all 3 monitoring
modalities. Intra-operatively, patients were warmed by
a variety of mechanisms. Temperatures measured by
the skin probe using only plain blankets registered the
lowest mean temperatures. The patients who were
kept warm by forced air heating blankets and/or fluid
warmers registered closest to normothermia. Both
groups were similar in terms of demographics.
Conclusions: Many serious complications can arise
perioperatively secondary to hypothermia. Each com-
plication can adversely affect anesthetic outcomes. It

is imperative that intraoperative temperature readings
are accurate to decrease peri-operative complications
associated with hypothermia.

A38
An analysis of verbal abuse directed at Certified
Registered Nurse Anesthetists
Kevin C. Buettner, RN, BSN
University of North Dakota, Nurse Anesthesia Spe-
cialization Program
Introduction: Research over the past 2 decades has
shown verbal abuse to be pervasive within healthcare,
regardless of the population or specialization studied.
It was defined as any dysfunctional verbal communi-
cation where the intent is to show a lack of either pro-
fessional or personal respect such as yelling, swearing,
verbal insults, and threats of harm. Data specifically for
nurse anesthetists with regard to verbal abuse is lack-
ing. The purpose of this research was to gain a better
understanding of verbal abuse and to explore the inci-
dence, frequency, sources, and reporting of verbal
abuse that is directed at Certified Registered Nurse
Anesthetists (CRNAs) in the perioperative setting.
Methods: The study population consisted of 115
CRNAs from a Midwestern state. Each participant was
asked to complete a questionnaire that was based on
The Verbal Abuse Scale, developed by Manderino and
Berkey (1994). The survey asked each participant to
consider their last 6 months of practice when answer-
ing the questions.
Results: Descriptive statistics were used to analyze the
data. There was a high prevalence of verbal abuse
encountered by CRNAs with 87 respondents (76%)
reporting at least 1 episode of verbal abuse in the past
6 months. Of those respondents, 67 (77%) identified
the physician as the most frequent source of verbal
abuse. Sixty-four (74%) of the 87 respondents indi-
cated that while they had experienced an episode of
verbal abuse, it was not reported. The chi-square test
for independence revealed there was no statistical sig-
nificance between the demographic variables of years
worked, age, or gender with regard to the reporting of
verbal abuse.
Conclusions: The findings of this study closely com-
pare with other studies with regard to frequency,
sources, and the underreporting of verbal abuse. Ver-
bal abuse directed at CRNAs is present in the periop-
erative setting and many fail to report it.


