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The AANA Foundation extended an invitation to participate in the State of the Science General and Oral Poster Sessions at the
AANA Annual Meeting in San Diego, California. 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 sets the stage for invigorating discus-

sions 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 presenta-

tion. This year, many of the abstracts from the State of the Science Oral and Poster Sessions were submitted for potential publication in
the AANA Journal, and 72 abstracts were selected. For further detail and reference citations concerning individual abstracts, please con-
tact the authors.

Lorraine M. Jordan, CRNA, PhD
AANA Foundation Executive Director

State of the Science General and Oral Poster
Sessions

A1
A Comparison of Nurse Anesthesia Programs Located
Throughout the United States 
Gregory W. Adams, RN, BSN, Daniel L. Miller, RN, BSN
University of North Florida School of Nursing, Nurse
Anesthesia Program
Introduction: The study is a comparison and contrast of
several aspects of 108 accredited graduate nurse anesthe-
sia programs throughout the United States. The purpose
of this study is to access the uniformity of educational
programs throughout the United States. The knowledge
gained will help to facilitate continued positive outcomes
and benefits of education, while allowing for change in
areas that may be in need of improvement in nurse anes-
thesia program curricula. The authors reviewed several
articles on nurse anesthesia education from prior
authors. 
Methods: The study consisted of information collected
via official program websites. The data gleaned from offi-
cial university websites was compiled on a data index
tool. All results were analyzed and compared in an aggre-
gate manner. Descriptive statistics were used to compare
and contrast each category. 
Results: Degrees awarded by institutions include MSN,
51%; MS, 41.6%; and other degrees made up the remain-
ing 7.4%. The average minimal required graduate record
examination (GRE) score among programs listing a nu-
merical value was 958 (range 800-1,100). The average
total credits granted were 67 (range 33-138). The average
granted clinical credit hours were 17 (range 0-68). The
average number of available clinical sites was 13 (range

4-32). Program curriculum setup had 2 main types:
55.6% of the programs were front loaded, whereas 44.4%
were blended.
Conclusion: Based on preliminary data, the results show
there is a diverse number of clinical hours credited to stu-
dents, clinical sites available, and number of total credit
hours achieved. There appears to be little to no diversity
to accepted minimal GRE score for admission or the type
of degree awarded upon successful completion of
program. This study describes a brief analysis of anesthe-
sia programs located within the United States. 

A2
Investigation Into the Ideal Prophylactic Intravenous
Fluid Bolus Prior to Epidural Placement to Prevent
Hypotension in the Laboring Patient
Kendra R. Adams, RN, BSN; Christine S. Van Liere, RN,
BSN; John McDonough, CRNA, EdD, ARNP; Nicholas
Kalynych, CRNA, MSHS, ARNP; Moeen Panni, MD, PhD 
University of North Florida
Introduction: The current literature regarding the ideal
amount of prophylactic crystalloid to be administered to
the laboring parturient to prevent hypotension is con-
flicting. Our aim is to determine the appropriate amount
of fluid bolus needed prior to epidural placement to
prevent hypotension in the parturient patient. It is im-
perative to establish a standard of practice based on evi-
dence. This study was designed to investigate this am-
biguous clinical issue. 
Methods: A retrospective study was conducted in which
patients were placed into 1 of 2 categories: those who re-
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ceived a 500 mL intravenous (IV) bolus prior to epidural
administration and those who received a 1,000 mL IV
bolus. Using a data collection tool, baseline blood pres-
sures were documented, along with subsequent blood
pressures at specific intervals post epidural placement.  
Results: Data from 257 patients were collected. A decrease
in mean arterial pressure (MAP) greater than 20% from
baseline occurred in 33.5% of the patients who received a
1,000 mL bolus. Of the patients who received a 500 mL
bolus, 26.4% experienced a decrease in MAP greater than
20% from baseline. A change in systolic blood pressure
(SBP) was also evaluated between the 2 groups. A de-
crease in SBP greater than 20% from the baseline occurred
in 22.7% of the patients who received a 1,000 mL bolus.
Of those who received a 500 mL bolus, 15.3% had a de-
crease in SBP greater than 20% from baseline.
Conclusions: Initial results show that the group receiving
the higher amount of fluid bolus ended up with a greater
incidence of hypotension. Statistical results, however,
show no correlation between the amount of IV fluid
bolus and the incidence of hypotension. 

A3
Would New CRNA Employees Benefit From an
Orientation Period?
Sheri J. Antoinette, RN, BSN; John Muller, RN, BSN; Linda
Wunder, CRNA, MSN 
Florida International University School of Nursing,
Anesthesiology Nursing Program
Introduction: Orientation for new graduate registered
nurses is common. A literature review of new graduate
Certified Registered Nurse Anesthetists (CRNAs) shows a
lack of documentation of orientation upon employment.
The purpose of this study was to provide data regarding
the length, necessity, and benefits of an orientation
period for a newly hired, graduate CRNA. The study also
questioned the need for additional orientation in areas of
specialty, such as obstetrics, open heart, pediatrics, trans-
plants, and trauma.
Methods: The method utilized was a self-administered
questionnaire through www.SurveyMonkey.com. The
design was a cross-sectional sample survey. The data
analysis was a quantitative, comparative study utilizing a
2-tailed median test and chi-square (χ²) test. Demo -
graphic data as well as work experiences were collected.
Qualitative remarks were also obtained.
Results: Approximately 45% of respondents reported re-
ceiving some sort of an orientation period as new
CRNAs, the majority reporting that the orientation was
informal as opposed to a structured program. The
average time received was 19 days. Approximately half of
those respondents reported specific orientation in open
heart, obstetrics, pediatrics, and transplants. The remain-
ing 55% of respondents reported receiving no orienta-

tion, but thought that orientation would be helpful
(67%). The majority (75%) felt that an informal orienta-
tion would be best, as well as orientation to specialty
areas, regardless of whether CRNAs experienced orienta-
tion or not. The average desired orientation period was
18 days. 
Conclusions: The consensus was that orientation is ben-
eficial. The reason most commonly cited was becoming
familiar with the institution’s policies, procedures, and
equipment location. Also noted was the need for orienta-
tion to specific specialty services. According to this study,
the orientation of new CRNAs entering into the profes-
sion should be 18 days of informal orientation with addi-
tional time for those practicing in specialty areas.

A4
The Effect of Ellagic Acid on Platelet Activation as
Measured by the Quantification of P-Selectin Using
Flow Cytometry
CPT Peter Attilio, RN, BSN, ANC, USA; CPT Corey
Merritt, RN, BSN, ANC, USA; CPT Janet Sims, RN, BSN,
ANC, USA; CPT Nancy Kane, RN, BSN, ANC, USA; LTC
Joseph O’Sullivan, CRNA, PhD, ANC, USA
United States Army Graduate Program in Anesthesia
Nursing
Introduction: The purpose of this study was to investi-
gate the effects of ellagic acid on platelet expression via
the cyclooxygenase (COX) pathway by examining its
effects on platelet activation and comparing them to
known COX inhibitors in male Sprague-Dawley rats.
Ellagic acid is a major compound found in certain fruits
and nuts and has been attributed with anti-inflammatory,
free radical scavenging, and coagulation properties as
well as effects on tumor genesis in multiple forms of
cancer.
Methods: Prospective, nondirectional research was done
on 54 rats divided into 6 groups: (1) vehicle (negative
control), (2) ketorolac (nonselective COX inhibitor pos-
itive control), (3) meloxicam (COX-2 selective inhibitor
positive control), (4) ellagic acid, (5) ellagic acid plus ke-
torolac, and (6) ellagic acid plus meloxicam. We assessed
the similarities of ellagic acid to known COX-2 specific
and nonspecific COX inhibitors by looking at their
effects on platelet activation via the use of P-selectin flow
cytometry. 
Results: Data analyses were performed using an analysis
of covariance with the preintervention platelet activation
results as a covariate and a Scheffe post hoc test. Our data
suggest that ellagic acid is likely a nonspecific COX in-
hibitor. The data also suggest that combining ellagic acid
with a known nonspecific COX inhibitor such as ketoro-
lac may cause a significant decrease in platelet activity.
Source of Funding: US Army Graduate Program in
Anesthesia Nursing.
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A5
Evaluation of Needle/Syringe Reuse Among Anesthe -
sia Providers
Cynthia L. Barton, RN, BSN; Sharon M. Deaton, RN, BSN;
Tammy Carroll, CRNA, MSN; W. Patrick Monaghan, PhD,
CLS, SBB; Devanand Mangar, MD
University of North Florida
Introduction: Patient safety is the most important focus
of an anesthetist’s practice. Even in today’s advanced
healthcare setting, patient exposure to blood-borne
pathogens still occurs. The infectious disease outbreak of
hepatitis in Nevada in 2008 brought public attention to
unsafe injection practices that occurred during anesthesia
administration. A Centers for Disease Control and
Prevention (CDC) review released in the January 2009
Annals of Internal Medicine reported that, over the past
decade, unsafe injection practices have exposed more
than 60,000 patients to life-threatening hepatitis B or C.
Unsafe injection practices—such as reuse of syringes—
accounted for most of these exposures. This research
project examines the level of compliance of the current
CDC recommendations on injection safety practices by
anesthesia providers. 
Methods: A descriptive, quantitative 14-question self-dis-
closure survey was developed (n = 200) to evaluate the
level of compliance. The primary objective of the study
was to determine the percentage of individuals who
deemed needle/syringe reuse as an acceptable technique. 
Results: Overall, 82% of anesthesiologists, 67% of
CRNAs, and 80% of SRNAs believed that the reuse of
needles and syringes is an acceptable practice. Certain
circumstances affected this decision to reuse: anesthesiol-
ogists (66%), CRNAs (24%), and SRNAs (33%). Of those
surveyed, 83.3% (anesthesiologists), 67% (CRNAs), and
76% (SRNAs) have reused needles or syringes on the
same patient. However, only 50% of all providers would
permit needles or syringes to be reused on themselves or
their families. An estimated 88% had knowledge of the
Nevada exposure incident. 
Conclusions: The occurrence of needle/syringe reuse
must change. When compared with the results published
by the AANA’s needle/syringe safety survey conducted in
2002, data in this 2009 survey demonstrate an even
greater need for increased awareness and continued vigi-
lance among anesthesia providers to incorporate safe in-
jection practices. The AANA Position Statement 2.13,
Safe Practices for Needle and Syringe Use, was released
after this survey was completed.

A6
The Effect of Sevoflurane and Desflurane on the
Expression of Neuropeptide Substance P
LT Aric V. Baudek, CRNA, MS, USN; LT Ted W. Hering,
CRNA, MS, USN; CDR Gregory Nezat, CRNA, PhD,

USN; Joseph E. Pellegrini, CRNA, PhD, DNP, CAPT(ret),
NC, USN
Navy Nurse Corps Anesthesia Program
Introduction: The release of the neurochemical sub-
stance called substance P results in an exaggerated re-
sponse to pain in humans. A recent laboratory investiga-
tion found that when rodents were exposed to common
volatile gas agents used in anesthesia, an increase in sub-
stance P occurred when the most pungent agents were
administered. The primary purpose of this clinical inves-
tigation was to determine if the administration of desflu-
rane and sevoflurane to a group of patients undergoing
laparoscopic cholecystectomy would result in a similar
increase in substance P and whether this would result in
an increase in intraoperative and postoperative analgesic
requirements.
Methods: This study enrolled a total of 27 patients sched-
uled for laparoscopic cholecystectomy under general
anesthesia. Patients were randomly assigned to receive
either sevoflurane or desflurane as their primary volatile
gas agent and received a standardized anesthesia induc-
tion and perioperative and postoperative analgesic
regimen. Specific measurements included the preopera-
tive, perioperative, and postoperative serological meas-
urements of Substance P as well as an analysis of intra-
operative and postoperative analgesic requirements for
the 24 hours following surgery. Data were analyzed using
both inferential and descriptive statistics. 
Results: A total of 19 patients (n = 9 sevoflurane, n = 10
desflurane) were included in this interim analysis. Both
groups demonstrated similar demographic characteris-
tics. Differences in pain scores and opioid consumption
in the postoperative period did not reach statistical sig-
nificance, although the desflurane group did demonstrate
slightly higher narcotic consumption at home (11.3 mg
+/- 5.8 mg vs 8 mg +/- 4.7 mg, P = 0.217). Satisfaction
scores were identical in both groups. 
Conclusions: The desflurane group demonstrated in-
creased morphine consumption at home, suggesting that
substance P levels may rise after hospital discharge, a
time when anesthesia providers have less control over the
patient’s stress response. 
Source of Funding: AANA Foundation.

A7
Evaluation and Effectiveness of the I-Gel Supraglottic
Airway Device
Maria L. Benson, RN, BSN; Fredy L. Masongsong, RN, BSN
Wayne State University, Eugene Applebaum College of
Pharmacy and Health Sciences
Introduction: The use of supraglottic airway devices has
progressed over the years since it was first introduced
over 2 decades ago. The I-Gel is a single-use supraglottic
airway device made from the thermoplastic elastomer
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called SEBS (Styrene Ethylene Butadiene Styrene). It was
designed to provide an excellent pharyngeal, laryngeal,
and perilaryngeal seal while being noninflatable and non-
traumatic. The goal of this study was to introduce the I-
Gel and observe its use by experienced anesthetists.
Opinions of the I-Gel were ascertained and users com-
pared it to the standard laryngeal mask airway (LMA).
Methods: After garnering IRB approval, 50 experienced
anesthetists who were novice users of the I-Gel were
asked to participate. For surgical cases in which the LMA
was routinely used, the clinicians used the I-Gel for the
first time employing the same techniques required for the
insertion of the LMA. The anesthetists then completed a
questionnaire and shared their opinions on how this
device functioned as compared with the standard LMA.
Results: To date, 50 anesthetists have inserted the I-Gel
and the questionnaires have been completed. The device
was deemed “easy to use” by 35 of the providers and 39
of the 50 found it provided a “better seal” than the stan-
dard LMA. These same respondents found the I-Gel less
traumatic and easier to maintain during surgical proce-
dures than the standard LMA. 
Conclusions: The I-Gel was well received by those who
participated in the study and would be recommended as a
suitable supraglottic airway device. The providers specifi-
cally found it favorable related to the fact that it does not
require inflation and forms an instant seal in the airway.

A8
Preoperative Temperatures in the Trauma Patient as a
Predictor of the Proximity of Postoperative Tempera -
tures to Normothermia
Craig A. Berens, RN, BSN; Susan L. Hillock, RN, BSN;
Brett B. Maxfield, RN, BS; Lynn L. Lebeck, CRNA, PhD
University of Michigan, Flint/Hurley Medical Center
Anesthesia Program 
Introduction: The detrimental effects of hypothermia
have been well established. Complications include coag-
ulopathies, inhibition of drug metabolism, depression of
cognitive function, increased incidence of wound infec-
tion, shivering, increased pain, and morbid cardiac out-
comes. Hypothermia in the trauma patient has been as-
sociated with significantly higher mortality, 100% in
trauma victims with a core temperature less than 32°C
and 40% and 63% at core temperatures below 35°C.
Methods: This was a retrospective chart review using an
observational design. The target population for the study
was trauma patients ages 18 through 65 who were treated
at Hurley Medical Center from January 2004 to
December 2007. Patient demographics, temperatures
representing preoperative and postoperative core temper-
atures, surgery type, and warming modalities were col-
lected and converted to SPSS for Windows. 
Results: After reviewing 4 years of trauma records, 251

records were found that met inclusion and exclusion cri-
teria. Statistical analysis of these records showed a statis-
tically significant positive correlation between preopera-
tive temperatures and postoperative temperatures.
Analysis also showed the bair hugger to be the least ef-
fective single rewarming device, with the level 1 infuser
being the most effective single device and a combination
of bair hugger and fluid warmer being the most effective
technique overall.
Conclusion: There is a statistically significant correlation
between preoperative temperatures and postoperative
temperatures in trauma victims. Based on the findings of
this study it is suggested that patient warming be started
as early as possible and that intraoperative warming/re-
warming should be done with a combination of a fluid
warmer and a bair hugger, not with a bair hugger alone.

A9
A Comparison of the Effects of Sevoflurane and
Isoflurane on the Growth, Recovery, and Gene
Expression Patterns in Wild-type and Δ COX9 and Δ�
COX10 Strains of Saccharomyces Cerevisiae
Chris Black, CRNA, BSN; John Byrd, CRNA, BSN; Howard
U. Freeman, CRNA, BSN; Erin E. Hutchings, CRNA, BSN;
James J. O’Donnell III, RN, BS; Jon Shirshekan, BS;
Stephanie C. Schroeder, PhD
Webster University, Department of Biological Sciences,
Master of Nurse Anesthesia Program
Introduction: Mitochondrial dysfunction has been impli-
cated as an underlying cause of a wide variety of disease
processes. Deficiencies in cytochrome oxidase account
for a significant proportion of these mitochondrial
defects. Recently, pathogenic mutations in nuclear genes
have been discovered, specifically, mutations isolated in a
gene encoding a cyclooxygenase (COX)-specific assem-
bly protein, COX10. Mutations in this gene have great im-
plication in COX assembly and cellular function.
Analysis of the effects of volatile anesthetics in these pa-
tients has been difficult. We examined whether volatile
anesthetics affect the growth and viability of the budding
yeast, Saccharomyces cerevisiae. We compared the effects
observed in wild type and strains harboring deletions in
subunits of cytochrome oxidase. 
Methods: Wild-type and strains of Saccharomyces cere-
visiae deficient in subunits of cytochrome oxidase were
grown in liquid culture in the presence of sevoflurane or
isoflurane, along with untreated controls. For growth
analysis, growth was analyzed by measuring absorbance
of the samples at 600 nm. For analysis of recovery, yeast
were treated for 12 hours, and then washed with untreat-
ed media. Growth was then followed by measuring ab-
sorbance at 600 nm. For gene expression analysis, yeast
were treated for 1 hour, ribonucleic acid (RNA) was iso-
lated, and microarrays were performed. 
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Results: This research has revealed that both sevoflurane
and isoflurane inhibit the growth and recovery of yeast
strains. However, sevoflurane appears to have a signifi-
cantly less detrimental effect on both healthy and respira-
tory deficient cells. For the microarray analysis, several
genes were noted with altered gene expression profiles in
the presence of either sevoflurane or isoflurane.
Differences were also noted between wild-type and
mutant yeast. 
Conclusion: Mutations in cytochrome oxidase subunits
render Saccharomyces cerevisiae sensitive to the presence
of subclinical concentrations of 2 volatile anesthetics.
These anesthetics also alter the gene expression profiles
of a number of genes. 

A10
Peripheral Nerve Blockade Teaching Brochure for
Ambulatory Patients
Carol M. Bouchard, RN, BSN
Medical College of Georgia, Nursing Anesthesia Program
Introduction: The purpose of this study was twofold.
First, it served in the development of a teaching tool
about peripheral nerve blocks for outpatient surgical pa-
tients. Second, it provided a form of documentation for
procedural consent and discharge home instructions for
patients who received a peripheral nerve block. 
Methods: A needs assessment meeting was held by 6 staff
members at an outpatient surgical center, known as The
Summit, in Newnan, Georgia. Next, information about
peripheral nerve blocks was researched and a 6-sided
teaching brochure was then designed using Microsoft
Office Publisher. After staff review and changes were
made, final approval was given for publication. A stan-
dardized questionnaire was completed by all 6 staff
members who participated in the needs assessment
meeting for the brochure. A separate questionnaire was
completed by patients who received the teaching
brochure during a follow-up phone call the day after their
procedure.
Results: Thirty-seven patient surveys were completed in
a 1 month period at The Summit. More than 90% of the
patients reviewed the information in the brochure and
more than 95% felt it made a positive impact on their un-
derstanding of the peripheral nerve block received. More
than 95% of the participating staff members believe the
brochure to be both useful and informative. 
Conclusions: Both surveys demonstrate that a teaching
brochure about peripheral nerve blocks is beneficial for
staff and surgical patients. Information in the brochure
included risks and benefits of a nerve block, what to
expect during placement of the block, and recovery in-
formation for home care. The staff survey revealed that
the peripheral nerve block brochure aided in the follow-
ing: providing adequate written and visual information,

decreasing the number of phone calls and visits to the
emergency room through utilization of the information,
and providing procedural consent and discharge instruc-
tions necessary for the nursing staff to document.
Peripheral nerve blockade is an anesthetic technique de-
signed to increase the length of pain relief following am-
bulatory surgery. A teaching brochure will assist the anes-
thesia and nursing staff in providing valuable information
about peripheral nerve blockade. Surgical patients will
gain knowledge of their nerve block and use the brochure
to guide postoperative care.

A11
Is Routine Use of Nasogastric or Orogastric Tube
Intraoperatively Effective in Reducing or Preventing
the Incidence of Postoperative Nausea and Vomiting?
A Literature Review
Garry Brydges, CRNA, MSN, ACNP-BC; Lisa Hynh,
CRNA, MS, MSN
University of Texas, MD Anderson Cancer Center
Introduction: Postoperative nausea and vomiting
(PONV) is one of the most frequent and troublesome
complications of general anesthesia. It is a common belief
among anesthesia providers that aspirating gastric con-
tents by inserting an orogastric tube (OGT) or a nasogas-
tric tube (NGT) intraoperatively will reduce or prevent
the incidence of PONV. But is this practice really effective
in reducing or preventing PONV?
Methods: A literature search was conducted using Ovid
MEDLINE and PubMed databases; key words used:
PONV, OGT, NGT. The literature reviewed was limited to
relevant material published between January 2000 and
March 2009. 
Result: None of the studies demonstrated that intraoper-
ative OGT or NGT reduced the incidence of PONV.
Contrary to common belief, all studies reviewed indicat-
ed there were no significant differences in the incidence
of PONV among patients who had OGT or NGT com-
pared with those who did not and that there were in-
creased incidences of PONV in patients who had OGT or
NGT compared with those who did not. The explanation
for the increased incidence of PONV might be due to
mucosal trauma to the upper digestive tract caused by in-
sertion of OGT or NGT, leading to increased afferent
input from the upper digestive tract to the cerebral vom-
iting center. The most comprehensive and conclusive
study was conducted on 27,626 patients using the online
anesthesia record-keeping system. The study investigated
a total of 35 variables thought to influence or be associ-
ated with the probability of having PONV. Results indi-
cated that the use of OGT or NGT was not effective in re-
ducing or preventing the incidence of PONV.
Conclusion: The benefit of OGT and NGT usage in re-
ducing or preventing PONV is not well supported by
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clinical studies. It is critical to reevaluate practice and to
use current clinical research evidence to guide daily prac-
tice to provide safe and cost-effective anesthesia care. 

A12
Identification of Expectations for Students Entering
Nurse Anesthesia Programs: A Pilot Study
Shari M. Burns, CRNA, MSN; Mary M. Wojnakowski,
CRNA, PhD; Kathy A. Piotrowski, CRNA, MSN; Guy
Caraffa, CRNA
Midwestern University Nurse Anesthesia Program 
Introduction: Discovering what graduate students enter-
ing nurse anesthesia programs expect prior to matricula-
tion yields valuable information for faculty planning and
curriculum development. A mixed-methods study was
conducted to identify and explore expectations for stu-
dents entering a graduate nurse anesthesia program upon
matriculation but prior to instruction. 
Methods: The objective of this mixed-methods design was
to identify and explore the expectations of 17 graduate
students entering a nurse anesthesia program. A 10-item
questionnaire was used to gather data regarding student
expectations. Both quantitative and qualitative responses
were obtained. A cover letter was included to ensure con-
fidentiality. Full Institutional Review Board (IRB) ap-
proval was obtained prior to study implementation.
Results: The 17 graduate students were members of the
Baby Boomer and Generation X generations. Student re-
sponses indicated preference for Internet learning, tradi-
tional lecture, independent learning, reading prior to class,
and experiential stimulation. Students preferred to work
individually rather than in groups. Responses regarding
the classroom environment were mixed. Qualitative data
identified student self-expectations and expectations of the
faculty and the nurse anesthesia program.
Conclusions: Discovering what graduate students enter-
ing a nurse anesthesia program expect of academic
courses, the faculty, and the program yields valuable in-
formation for faculty planning and ongoing curriculum
development. Furthermore, tailoring teaching techniques
aligned with the needs of multigenerational learners pro-
vides evidence significant to not only the nurse anesthe-
sia program, but to graduate programs in nursing. Basing
educational practices on graduate student expectations
coupled with defined best educational practices supports
academic progression and success for nurse anesthesia
students as well as faculty. The pilot study sets a founda-
tion for future studies including student expectations in
nurse anesthesia programs across the United States as
well as in graduate education across disciplines.

A13
Cost Reduction of Inhalational Agents After Education
on Improved Utilization and Low Flow Techniques

Michelle L. Cardon, RN, BSN; Nathan J. Davis, RN, BSN;
Katy J. Ebert, RN, BSN; James D. Hannon, MD; John H.
Eisenach, MD; Mary Shirk Marienau, CRNA, MS; Lakshmi
P. Somaraju, BS; Michele Eichhorst, RPh; Wayne T.
Nicholson, PharmD, MD
Mayo Clinic College of Medicine, School of Health
Sciences, Master of Nurse Anesthesia Program
Introduction: Less than 4% of a patient’s surgical costs can
be attributed to anesthesia; 20% to 25% of that cost can be
attributed to inhaled anesthetic gases. The use of low fresh
gas flow (FGF) is a proven mechanism to cut out waste
and decrease costs. The amount of money spent on in-
halation agents at our large midwestern medical center
has continued to rise yearly from 2003 to 2007. Between
2003 and 2007, there was a 23% increase in the expense
for inhalation agents, with only an 11% increase in in-
halational anesthesia minutes. Based on these findings, we
hypothesized departmental education would improve in-
halational agent utilization and associated expenditures.
Methods: Purchase expenditures of inhalational agents
for the institution were assessed 3 months prior to de-
partment-wide education. Cost of inhalational agents per
anesthesia minute was computed. Anesthesia providers
were then given a 10-question survey on their knowledge
of low-flow anesthesia. After a departmental Grand
Rounds presentation on inhalational gases and low-flow
anesthesia, the same providers were resurveyed.
Responses were classified as correct or incorrect for each
question on both the preeducation and posteducation
questionnaires. The proportion correct was compared
between preeducation and posteducation using
McNemar’s test for paired proportions. The purchase ex-
penditures of inhalational agents were then reassessed 3
months after the education.
Results: The data demonstrated an increased practitioner
knowledge following the department wide educational
effort. The survey demonstrated a statistically significant
improvement in knowledge for all 10 questions surveyed
(P ≤ 0.05). Despite having a more than 6% increase in
general anesthesia minutes, purchase expenditures of in-
halational agents decreased more than 30% when the 3-
month periods were compared.
Conclusion: Education on low-flow anesthesia and in-
halational agent selection provided to anesthesia practi-
tioners improved utilization of inhalational agents and
decreased associated expenditures.

A14
Does Dexamethasone Prevent Postextubation Airway
Inflammation in Adult Surgical Patients?
Hillary B. Catlin, RN, BSN; Leofer M. Escobal, RN, MSN;
Sarah E. Hayden, RN, BSN; Lauren S. Procaccini, RN, BSN
University of Maryland School of Nursing
Introduction: Anesthesia providers often administer in-
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travenous dexamethasone to prevent postextubation
airway inflammation in adult surgical patients. 
Objective: To determine the effectiveness of intravenous
dexamethasone to prevent postextubation airway inflam-
mation in adult surgical patients. 
Methods: A narrative review was carried out using com-
puterized biomedical databases and Internet sources with
the search terms “laryngeal edema,” “dexamethasone,”
“airway edema,” “corticosteroids,” “postextubation,”
“extubation,” “stridor,” “airway inflammation” and “in-
tubation.” Included were studies examining the use of
dexamethasone in adult surgical patients undergoing en-
dotracheal intubation. Excluded were studies on patients
under the age of 18 and intensive care unit populations
and studies examining the use of corticosteroids other
than dexamethasone. 
Results: Five randomized controlled trials were found
that met the inclusionary criteria, totaling 387 adult sub-
jects receiving prophylactic intravenous dexamethasone
for postextubation airway inflammation. Markers of
airway inflammation included: hoarseness, sore throat,
stridor, reintubation, radiographic measurements of
edema, and direct laryngeal observation. Dosing and
timing of dexamethasone varied in each study. Four of
the studies reported significant clinical effects in the effi-
cacy of dexamethasone in decreasing postextubation
airway inflammation. All 4 studies reported administra-
tion of dexamethasone prior to incision.
Conclusion: Current evidence supports the use of intra-
venous dexamethasone in the prevention of postextuba-
tion airway inflammation in adult surgical patients.
However, based on the limited data available at this time,
more studies are recommended to determine the appropri-
ate dosing and timing of dexamethasone administration. 

A15
The Attitudes and Perceptions of Certified Registered
Nurse Anesthetists Regarding the Use, Perceived
Benefits, and Barriers to Use of Depth-of-Anesthesia
Monitors
Cynthia L. Ciavaglia, RN, BHK, BSN; Khareena L.
Pearson, RN, BSN, MBA
Wayne State University Department of Nurse Anesthesia
Introduction: There are a number of monitors available
to measure anesthetic depth. These monitors specifically
detect and measure brain electrical activity. Much contro-
versy exists as to whether depth-of-anesthesia monitors
provide additional data above and beyond the conven-
tional monitoring modalities. The cost-benefit ratio re-
garding the routine use of these monitors is also debat-
able. Additionally, there appears to be a wide range of
attitudes and beliefs regarding the validity of these mon-
itors among CRNAs. This study is attempting to identify
beliefs, opinions, and perceptions regarding the use (or

nonuse) of these monitors in practice, and to identify
gaps in knowledge regarding these monitors among cur-
rently practicing CRNAs. 
Methods: After institutional review board approval, a
questionnaire/survey was used to gather demographic data
and trends in the use of depth-of-anesthesia monitors. A
rating scale was included and used to identify factors con-
tributing to the use of these monitors and to determine
specific opinions and attitudes related to their efficacy. The
questionnaires were mailed and distributed at 3 nurse
anesthesia conferences to 950 practicing CRNAs. 
Results: Of the 950 surveys, 417 were returned; 51% re-
sponded they usually or sometimes use depth-of-anes-
thesia monitors, whereas 48% responded they rarely or
never use them. The 3 factors most contributing to use
included the patient’s risk of recall, the patient’s safety,
and education or influence from other providers. The 3
factors identified that contributed the most to not using
them included lack of evidence supporting their use, un-
availability of monitors, and no formal policy regarding
their use at the site of practice.
Conclusions: Although the use of depth-of-anesthesia
monitors is variable within the CRNA community, the
data have revealed areas that might be targeted in an edu -
cational campaign to increase their use, particularly in
those patients at high risk. Further research is needed to
investigate the efficacy of these monitors in practice.

A16
Evaluation of the Anti-Inflammatory Effects of Ellagic
Acid
Stephanie Corbett RN, BSN, ANC, USA; CPT Janice
Daniel, RN, BSN, ANC, USA; CPT Rachael Drayton, RN,
BSN, ANC, USA; Melanie Field, RN, BSN, ANC, USA;
Rebecca Steinhardt, RN, BSN, ANC, USA; CPT James
Wilson, RN, BSN, ANC, USA; Normalynn Garrett, CRNA,
PhD, COL(ret), ANC, USA 
US Army Graduate Program in Anesthesia Nursing
Introduction: Inflammation is well established as a
leading contributor to pain and atherosclerotic disease,
which are 2 leading causes for patients to seek medical
care. Studies suggest that ellagic acid, a derivative of
pomegranate juice, may possess anti-atherosclerotic
properties related to its antioxidant characteristics. The
anti-inflammatory property of ellagic acid is not known.
Few studies have investigated the anti-inflammatory
properties of ellagic acid and no published studies have
examined the effects of ellagic acid in combination with
anesthetic adjuvants.
Methods: Fifty-four Sprague-Dawley rats were assigned
to 1 of 6 groups and were administered the following
compounds: (1) vehicle; (2) ketorolac and vehicle; (3)
meloxicam and vehicle; (4) ellagic acid and vehicle; (5)
ellagic acid, ketorolac, and vehicle; (6) ellagic acid,
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meloxicam, and vehicle. Groups 5 and 6 investigated in-
teractions between ellagic acid and cyclooxygenase
(COX) inhibitors. All rats received 1 intraperitoneal in-
jection in equivalent volumes. Paw inflammation was
measured using the plethysmometer. 
Results: Analysis of covariance (ANCOVA) suggested
there was a significant difference among the groups at 4
hours after intraperitoneal injection (F = 689.72; P =
0.00), 8 hours (F = 496.09; P = 0.00) and 24 hours (F =
410.56; P = 0.00). Post hoc analysis (least significant dif-
ference) suggested that ketorolac was the only compound
to significantly reduce paw edema from a 3% carrageenan
injection at 4 hours (P = 0.019). At 8 hours after in-
traperitoneal injection, ellagic acid significantly reduced
paw edema. Ellagic acid may have a longer onset of
action compared with ketorolac (P = 0.038). At 24 hours,
only ellagic acid was effective, suggesting that ellagic acid
may have a prolonged duration of action (P = 0.01).
Conclusions: Our findings show that ellagic acid may be
effective against inflammation and may have a prolonged
duration of action. To our knowledge, this study is the
first to find that ellagic acid may prolong the effect of ke-
torolac. 
Source of Funding: AANA Foundation.

A17
A Comparison of Analgesic Requirements with
Cryoablation vs Radiofrequency Ablation of Renal
Tumors: A Retrospective Review of Patient Outcomes 
Timothy Curry, MD, PhD; Luke Bootz, RN, BSN; Robert
Buckingham, RN, BSN; Kimberly Koch, RN, BSN; Paul
Moore, RN, BS; Mary Shirk Marienau, CRNA, MS;
Matthew Calstrom, MD, PhD; Michael J. Brown, MD
Department of Anesthesiology, School of Health Sciences,
Master of Nurse Anesthesia Program, Department of
Radiology, Mayo Clinic College of Medicine
Introduction: Cryoablation (cryo) and radiofrequency
ablation (RF) of renal tumors are alternatives to surgical
resection. However, little is known about the anesthetic
implications of these procedures. Inadequate pain control
can result in increased morbidity and unplanned or pro-
longed hospital stays and cryo is thought to result in less
peritumor tissue damage than RF and therefore decreased
pain from the procedure. We hypothesized that cryo was
associated with less periprocedural pain than RF, result-
ing in decreased analgesic use, fewer complications, and
reduced hospital length of stay (LOS). 
Methods: A retrospective review of medical records (N =
356) was performed for all patients having undergone
either cryoablation (N = 164) or radiofrequency ablation
(N = 192) of renal tumors at Mayo Clinic, Rochester, MN
from October 2000 to December 2008. Pain scores visual
analogue scale (VAS), analgesic requirements, complica-
tions, and LOS were reviewed. 

Results: Anesthesia time for cryo was significantly longer
than RF (168 ± 44 min vs 105 ± 32 min, P < 0.001) due
to a greater duration in procedural time. There was no
difference in postprocedural analgesic use between cryo
and RF. Pain scores through the first postoperative day
were not significantly different. However, pain scores
were significantly higher the second postoperative day
after cryo compared with RF (1.2 ± 1.4 vs 0.7 ± 1.2, P <
0.05). There was no difference in postprocedure creati-
nine levels between cryo and RF. Hospital LOS was sig-
nificantly greater after cryo than after RF (2.4 ± 1.0 days
vs 2.1 ± 0.7 days, P < 0.05). 
Conclusions: The increased anesthesia time with cryo
may be related to the relative newness of this technique.
The small increase in LOS may be due to the small in-
creases in pain. We did not find that cryo was associated
with less periprocedure pain. In fact, it was associated
with a small increase in pain and LOS. This supports that
the choice of these procedures should be based on patient
and tumor factors. 

A18
Investigation of the Anti-Inflammatory, Anti-
Nociceptive Effect of Ellagic Acid as Measured by
Digital Paw Pressure Via the Randall-Selitto Meter in
the Male Sprague-Dawley Rat.
CPT Regina Daniels, RN, BSN, CCRN, ANC, USA; CPT
Jeffrey Gainok, RN, BSN, CCRN, ANC, USA; CPT David
Golembiowski, RN, BSN, CCRN, ANC, USA; CPT Patricia
Kindred, RN, BSN, CCRN, ANC, USA; 1LT Lisa Post, RN,
BSN, CCRN, ANC, USA; CPT Rob Strickland, RN, BSN,
CCRN, ANC, USA; Normalynn Garrett, CRNA, PhD,
COL(ret), ANC, USA 
US Army Graduate Program in Anesthesia Nursing
Introduction: Ellagic acid (EA), a dietary supplement, is
purported to have anti-inflammatory antinociceptive
properties via inhibition of cycloxygenase (COX). The
purpose of this experiment was to measure the anti-in-
flammatory antinociceptive efficacy of EA alone and in
combination with known COX inhibitors.
Methods: Fifty-four male Sprague-Dawley rats were
divided into 6 groups: (1) vehicle (negative control), (2)
ketorolac (nonselective cyclooxygenase (COX) inhibitor,
positive control), (3) meloxicam (COX-2 selective in-
hibitor, positive control), (4) EA, (5) EA plus ketorolac,
and (6) EA plus meloxicam. Inflammation was induced
in the right hind paw by a 0.1 mL injection of 3% car-
rageenan, whereas the left hind paw was injected with 0.1
mL of 0.9% normal saline as a negative control. Thirty
minutes after paw injections, rats were administered
compounds via intraperitoneal injections per group as-
signment. Pain tolerance was assessed using the Randall-
Selitto instrument at 30 minutes, 4, 8, and 24 hours. The
right and left hind paws, consecutively, were placed in the



www.aana.com/aanajournal.aspx AANA Journal ß October 2009 ß Vol. 77, No. 5 381

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.

instrument and pressure was applied. The highest pres-
sure tolerated was recorded in grams.
Results: Because there were no significant differences
between the saline injected paws between groups, data
from the inflamed paw were analyzed using analysis of
variance, which suggested a significant difference (F =
2.44; P = 0.048). The least significant difference post hoc
analysis suggested that at 8 hours, EA plus ketorolac pro-
vided significantly greater anti-inflammatory antinocicep-
tion compared with all other compounds (P = 0.04).
Furthermore, we found that the combination of EA plus
ketorolac provided significantly longer anti-inflammatory
antinociception compared with all other compounds (P =
0.03) such that EA plus ketorolac was effective at 24 hours. 
Conclusions: EA, an affordable dietary supplement, may
have the potential to make healthcare more cost-effective
when used in combination with medicinal COX in-
hibitors. This finding has implications in improving
healthcare while lowering healthcare costs nationwide.
Source of Funding: AANA Foundation.

A19
Clevidipine: A Clever Approach in Controlling Acute
Perioperative Hypertension in Cardiac Surgical
Patients
Scott C. Dugas, RN, BSN; Mary C. Pham, RN, BSN 
Texas Christian University, Lafayette General Medical
Center, Our Lady of Lourdes Hospital
Introduction: Acute perioperative hypertension (APH) in-
creases the morbidity and mortality for patients undergo-
ing cardiac surgery. The most commonly used intravenous
antihypertensives for APH (sodium nitroprusside, nitro-
glycerin, and nicardipine) have many limitations that can
be disadvantageous for patients. Clevidipine, a newly
FDA-approved calcium channel antagonist, has many of
the qualities of an ideal antihypertensive for APH. 
Methods: The Iowa Model of evidence-based practice
and the PICO format was used to guide the framework
and form the clinical question. Electronic databases were
accessed, research articles were reviewed, and a critique
of evidence was performed.
Results: Findings showed that clevidipine effectively de-
creased arterial blood pressure to target levels.
Clevidipine was shown to be as safe as sodium nitroprus-
side, nitroglycerin, and nicardipine for the treatment of
APH. Clevidipine treated patients had significantly lower
mortality rates than sodium nitroprusside treated pa-
tients. Clevidipine was more effective than nitroglycerin
or sodium nitroprusside in maintaining blood pressure
within the target range. 
Conclusions: Clevidipine can be beneficial for the treat-
ment of APH in cardiac surgical patients and currently
has the most advantageous drug profile.  Pharmacological
advancements through research and development are

continuously evolving. It is essential for CRNAs to be
updated on a new antihypertensive agent, clevidipine, ap-
proved in August 2008. This drug is designed to maintain
strict blood pressure control, which helps decrease the
mortality and morbidity associated with acute periopera-
tive hypertension.

A20
An Evidence-Based Review of the Literature
Examining Patient Outcomes After Routine Endo -
scopic Procedures: A Comparison of Traditional
Sedation Strategies with Propofol Sedation.
Shannon D. Eldridge, RN, BSN, USAF, NC; Ronnie E.
Nash, RN, BSN, USAF, NC; James A. West, RN, MS, USAF,
NC; Brooks B. Goettle, CRNA, MHS, USAF, NC
Uniformed Services University
Introduction: Moderate sedation is widely accepted as
the method of choice for routine endoscopy. This review
of the literature compares traditional moderate sedation
with the introduction of propofol in routine endoscopic
procedures. Traditional sedation for the purpose of this
review was defined as using a combination of Versed, fen-
tanyl, and/or Demerol.
Methods: Current data from April 2008 was extracted
from the following databases: Embase, Medline, and Trip
Database.
Results: More than 80,000 endoscopy procedures were
reviewed, and despite the differing opinions on the scope
of practice, propofol is being administered with routine
endoscopy with favorable outcomes.
Conclusion: Evidence suggests propofol has a better side
effect profile, and when administered safely, results in
optimal outcomes and high-quality test results. Currently,
the biggest conflict regarding propofol sedation is who
should be allowed to administer propofol sedation. The
focus of this review was not scope of practice, but overall
comparison of propofol sedation strategies vs more tradi-
tional sedation strategies not utilizing propofol. 

A21
Hazard and Near Miss Reporting to Increase Nurse
Anesthesia Student Mindfulness
William Enlow, CRNA, MS, ACNP; Laura L. Ardizzone,
CRNA, MS, ACNP; Eileen Evanina, CRNA, MS; Suzanne
Bakken, RN, DNSc, FAAN; Leanne Currie, RN, DNSc
Columbia University School of Nursing
Introduction: Current efforts toward patient safety advo-
cate for transforming healthcare from a culture of blame
to a culture of safety. In order to achieve this goal, it is im-
portant to provide students with patient safety training
which should include recognition of dangerous situa-
tions (hazards) and near misses. Dangerous situations are
those that might present a hazard to a patient or clinician.
Near misses are those situations in which an event almost
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occurred, but was intercepted by a planned or unplanned
activity. 
Methods: We developed a Web-based hazard and near
miss reporting system that was used by a cohort of nurse
anesthesia students (N = 29), who were required to
submit 1 report for each of their clinical days. 
Results: During a 9-month period, students submitted a
total of 4,552 reports with 19.7% of these identifying
hazards (n = 666, or 14.6% of total) and near misses (n =
230, or 5.1% of total). The most frequently reported
hazards were equipment (n = 146), medication (n = 133),
and environmental hazard (n = 132). The most frequent-
ly reported near misses were equipment (n = 35), med-
ication (n = 34), and environmental hazard (n = 24); all
of these near misses were reported to have been inter-
cepted by an unplanned activity. 
Conclusions: There were almost 3 times as many hazard
reports as near misses. If detected early, removing these
hazards might prevent near misses and adverse events.
The top 3 reported near misses were identified as having
unplanned interceptions; therefore, the unplanned activ-
ities could be formalized into policies to provide a con-
sistent barrier. Voluntary reporting of hazards and near
misses may help to identify areas of vulnerability toward
improving patient safety. Incorporation of hazard and
near miss reporting as part of a patient safety curriculum
may be effective in increasing mindfulness in nurse anes-
thesia students. 
Sources of Funding: Health Research Services Adminis -
tration (HRSA).

A22
Associated Factors of Perioperative Hypoglycemia in
Surgical Patients 
Seth Fisher, RN, BSN; Keri Nowakowski, RN, BSN; Matthew
Margraf, RN, BSN; Margo Krugger, RN, BSN; Fatema
Omran, MD; Solomon Rosenblatt, MD; Barbara Harrison,
PhD; Richard Han, MD; Tamra Dukatz, CRNA, MSN; Lisa
Mileto, CRNA, MSN; Anne Hranchook, CRNA, MSN
William Beaumont Hospital
Introduction: Hypoglycemic events (HE) are linked to
surgical morbidity in medical literature. Common risk
factors for perioperative HE include measures used to
maintain euglycemia and prolonged preoperative fasting.
The purpose of this study was to explore multiple factors
associated with perioperative HE. 
Methods: Retrospective review (n = 478; age > 1 year,
nonparturient) followed identification using the RALS
glucometric system data. In preoperative and postanes-
thesia units during 2003 through 2008, 769 out of 25,722
blood glucose values (3%) were < 70 mg/dL. Accessible
intraoperative data was May through December 2008.
Results: Incidence of severe (≤ 40 mg/dL), moderate (41-
59 mg/dL), and mild (60-69 mg/dL) HE was 5.7%, 41.2%,

53.1%, respectively. HE occurred preoperatively (n =
228), intraoperatively (n  66), and postanesthesia (n =
282); 16.1% experienced HE in 2 areas. Associated risk
factors were renal disease (34.5% incidence), Type 1 dia-
betes mellitus (17.4% incidence), late anesthesia start
time (median: 12:02 PM), prolonged fasting (x = 11.9
hours), and excessive interval between blood glucose
(BG) tests (46.2%). In 59.0% of patients, ≥ 2 risk factors
presented. Insulin therapy was in the regimen of 76.3% of
patients. No glucose-lowering agents were used in 8.2%
of patients. HE followed previous BG < 100 mg/dL
(64.5%) and/or correctional insulin administration
within 6 hours (8.0%). For < 59 mg/dL and 60-69 mg/dL
groups, there was no significant difference in severity
between presence and absence of insulin therapy. Type 1
patients (P = .06) and presence of dialysis (P = .17) were
associated with higher percentages of BG < 59 mg/dL.
When HE occurred in postanesthesia unit (often on ad-
mission), mean time interval between HE and previous
BG test was significantly shorter in insulin-taking pa-
tients (193 min) than others (231 min) (P =.03). 
Conclusions: Protocols addressing multiple risk factors
are needed to prevent HE. With diabetes, they include:
(1) monitoring BG at least every 2 hours throughout pe-
rioperative care; (2) instituting intravenous dextrose
therapy if BG < 100 mg/dL; and (3) when early surgery
time is impossible, a BG management plan is impera-
tive.

A23
Quantification of Regenerative Skeletal Muscle Com -
ponents in a Malignant Hyperthermia-Susceptible
Porcine Model: A Possible Link to Prolonged Muscle
Weakness
CPT Laura Gallaway, RN, BSN, ANC, USA; MAJ Robert
Morris, RN, BSN, ANC, USA; CPT Joseph Romeo, RN,
BSN, ANC, USA; CPT Corey Jones, RN, BSN, ANC, USA;
CPT Greg Phillips, RN, BSN, ANC, USA; CDR John Maye,
CRNA, PhD, ANC, USA; LTC Danette Cruthirds, CRNA,
MSN, ANC, USA; CAPT Mark Larsen, CRNA, PhD, NC,
USN, Christine Kasper, PhD 
Uniformed Services University of the Health Sciences 
Introduction: Prolonged muscle weakness following suc-
cessful resuscitation from malignant Hyperthermia (MH)
has been reported. This prolonged weakness may be
related to damage of the regenerative components of
skeletal muscle. Satellite cells are a unique population of
mononucleated cells involved in skeletal muscle repair
and regeneration. Additional skeletal muscle components
include myofibrils, which are responsible for skeletal
muscle fiber contractions, and myonuclei, which are im-
portant for neuromuscular junction development. The
purpose of this pilot investigation was to quantify the
number of myofiber, myonuclei, and satellite cell popula-
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tions in porcine quadriceps muscle before, during, and
after triggering an MH event. 
Methods: Frozen tissue samples were obtained from 2
separate sites on the quadriceps muscle in 3 MH-suscep-
tible animals. In addition, samples were obtained at 3
separate time points: 1) pretrigger, 2) acute, and 3) post-
treatment (dantrolene) period of the MH event. A
non–MH-susceptible porcine was utilized as the control.
Appropriate light and fluoroscopic staining methods
were used to identify myofiber, myonuclei, and satellite
cell populations. 
Results: A significant difference (P < 0.05) was found in
both the ratio of satellite cells to myofibrils and the ratio of
satellite cells to myonuclei in the non–MH-susceptible
control animal (1:1 and 0.4:1, respectively) when compared
with the MH-susceptible animals (5.7:1 and 0.6:1, respec-
tively). During the MH triggering and postresuscitation
periods, the ratio of satellite cells to myonuclei remained
significantly different (P < 0.05) from the control animal
but the ratio of satellite cells to myofibrils did not (MH sus-
ceptible animal ratio 4.7:1 and 4.5:1, respectively).
Conclusion: The results of this pilot investigation
suggest that the MH-susceptible animals require an in-
creased number of satellite cells per myofibril for skeletal
muscle repair and regeneration. This information may
further lead to the development of prediction models and
testing for MH and a variety of neuromuscular disorders
involving skeletal muscle.
Source of Funding: AANA Foundation Dean Hayden
Student Research Scholarship.

A24
A Study to Assess the Effect of an Advanced Cardiac
Life Support Simulation-Based Educational Inter -
vention on Performance and Knowledge in a Group of
First Year Nurse Anesthesia Students
Juan E. Gonzalez, CRNA, PhD; Jeffrey A. Groom, CRNA,
PhD; Jampierre Mato, CRNA, MSN; Robert Albertini,
CRNA, MSN; Paolo Lizardo, CRNA, MSN; Sergei Roda,
CRNA, MSN
Florida International University, College of Nursing and
Health Sciences, Anesthesiology Nursing Program
Introduction: Confronted with the difficulty of critical
decision making during an emergency, nurse anesthesia
students have the added burden of having to perform nu-
merous psychomotor skills with high proficiency.
Traditional advanced cardiac life support (ACLS) certifi-
cation may not be sufficient for effective ACLS perform-
ance. The purpose of this study is to determine if a sim-
ulation-based ACLS educational intervention could
improve the management of cardiac and respiratory
emergencies using a patient simulator in a group of first-
year nurse anesthesia students. An emphasis was placed
on 2 primary research components: (a) to identify the

effect of an ACLS simulation-based educational interven-
tion on performance and general knowledge in ACLS,
and (b) to identify relationships between select demo-
graphic variables and performance and general knowl-
edge in ACLS in the patients. 
Methods: This study had a quasi-experimental, 1-group
pretest and posttest design with participants (n = 32) as
their own controls. The ACLS performance checklists
and the ACLS Written Precourse Self-Assessment Test
were the instruments used.
Results: There was a statistically significant increase in
ACLS performance from pretest (M = 67.57, SD = 9.75)
to posttest (M = 78.35, SD = 10.82) (P < .001, 1-tailed).
There was no difference in general ACLS knowledge from
pretest (M = 87.19, SD = 6.53) to posttest (M = 87.81, SD
= 5.78), (P = .242, 1-tailed). There was a correlation from
pretest to posttest gain scores between select demograph-
ic variables and the dependent variables as follows:
between gender (men had higher gain scores, r = -.394, P
= .026) and general ACLS knowledge; between ACLS ex-
perience (subjects with more years of experience had
higher gain scores, r = -.351, P = .049) and general ACLS
knowledge. 
Conclusions: An ACLS simulation-based curriculum can
be used to provide an innovative approach to student-
centered learning to improve performance in ACLS in a
group of nurse anesthesia students. Select demographic
variables are associated with improvements in some de-
pendent variables.
Source of Funding: Partially funded by the AANA
Foundation 2008 Doctoral Fellowship.

A25
The Effect of an Advanced Cardiac Life Support
Simulation-Based Educational Intervention on
Perceived ACLS Self-Efficacy in a Group of First-Year
Nurse Anesthesia Students
Juan E. Gonzalez, CRNA, PhD; Jeffrey A. Groom, CRNA,
PhD; Claudette Spalding, PhD, ARNP, CNAA; Jessie Colin,
RN, PhD, Paulette Johnson, PhD
Florida International University, College of Nursing and
Health Sciences, Anesthesiology Nursing Program,  Barry
University, College of Health Sciences
Introduction: Confronted with the difficulty of critical
decision making during an emergency, nurse anesthesia
students have the added burden of having to perform nu-
merous psychomotor skills with high proficiency.
Traditional advanced cardiac life support (ACLS) certifi-
cation may not be sufficient for effective ACLS self-effi-
cacy. A simulation-based approach to teaching and learn-
ing presents a unique opportunity to assess and influence
affective behaviors, such as self-efficacy, which may be
difficult to modify using traditional teaching methods.
The purpose of this study was to determine if a simula-
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tion-based ACLS educational intervention could improve
self-efficacy in ACLS in a group of first-year nurse anes-
thesia students using a patient simulator. An emphasis
was placed on 2 primary research components: (a) to
identify the effect of an ACLS simulation-based educa-
tional intervention on self-efficacy in ACLS, and (b) to
identify relationships between select demographic vari-
ables and self-efficacy in ACLS in the subjects. Bandura’s
theory of self-efficacy constituted the theoretical frame-
work for the study.
Methods: A quasi-experimental 1-group pre and posttest
design with participants (n = 32) as their own controls.
The Perceived ACLS Self-Efficacy (PASE) Scale was the
instrument used.
Results: There was a statistically significant increase in
perceived ACLS self-efficacy from pretest (M = 6.95, SD =
1.36) to posttest (M = 8.10, SD = 0.99), (P < .001, 1-tailed).
There was a correlation from pretest to posttest gain scores
between select demographic variables and the dependent
variable as follows: between nursing experience (subjects
with fewer years of experience had higher gain scores, r =
-.376, P = .034) and perceived ACLS self-efficacy.
Conclusions: An ACLS simulation-based curriculum can
be used to provide an innovative approach to student-
centered learning to improve self-efficacy in ACLS in a
group of NAS. Select demographic variables are associat-
ed with improvements in some dependent variables.
Source of Funding: Partially funded by the AANA
Foundation 2008 Doctoral Fellowship.

A26
The Effect of Pain on Leukocyte Cellular Adhesion
Molecules and Inflammatory Mediators
Charles A. Griffis, CRNA, PhD; Peggy Compton, RN, PhD
School of Nursing and Department of Anesthesiology,
University of California
Introduction: Painful stimuli are associated with multiple
potentially deleterious physiological responses in the
host. Previously, acute pain was linked to cellular adhe-
sion molecule (CAM) elevation; and CAMs play a role in
the inflammatory process. Links between chronic pain
and inflammation are unequivocal, as activation of spinal
cord immunocytes drives the syndrome. However, this
relationship is unknown for acute painful stimuli.
Identifying physiological pathways subserving acute no-
ciceptive pain is crucial to targeting effective analgesic
strategies, thus, in the current study experimental pain
models were used to evoke nociceptive responses. 
Methods: Thirteen healthy participants (5 women, 8
men) were subjected to 3 experimental pain models
(earlobe electrical stimulation (ES) high stress—45
minutes of varying intensity to maximum tolerance; ES
low stress—45 minutes of steady moderate intensity; and
cold water immersion (CPT) of nondominant arm to tol-

erance) and 1 control session in random order on sepa-
rate days. Plasma levels of cellular adhesion molecule
(CD11-a), and leukocyte nuclear factor κ-B (NFKB, a
proinflammatory mediator molecule; measured in CPT
only) were measured via flow cytometry and enzyme-
linked immunosorbent assay (ELISA), respectively, prior
to and following pain. Data were analyzed using analysis
of variance (ANOVA) for repeated measures and 2-tailed
t-test for post hoc comparisons. 
Results: No significant elevation in CAMs was observed.
NFKB trended toward significance (P < .068).
Conclusions: Contradicting previous findings, CAMs
were unaffected by these pain models, possibly due to
low sample size and insufficient painful stimulus. NFKB
levels demonstrated a promising trend toward signifi-
cance, and if activated by acute pain may indicate activa-
tion of previously unknown proinflammatory pathways
in immunocytes that may contribute to pain intensity
and perception. Furthermore, this discovery may lead to
more effective acute pain treatment, and will be exam-
ined in an additional 5 subjects using the CPT model in
the near future by this team of investigators.
Source of Funding: AANA Foundation General Research
Grant and Postdoctoral Fellowship Grant; National
Institute of Nursing Research Grant.  

A27
The Effects of Human Patient Simulator vs a CD-ROM
on Cognition and Performance
MAJ Kaitnarine Harilal, RN, BSN, ANC, USA; CPT David
Case, RN, BSN, ANC, USA; CPT Elisabeth S. Dillon, RN,
BSN, ANC, USA; JoAnn Ramos, CRNA, MSN, ANC, USA;
Brian T. Gegel, CRNA, MSN, ANC, USA; Don Johnson,
RN, PhD
United States Army Graduate Program in Anesthesia
Nursing
Introduction: Simulation is defined as a realistic represen-
tation of the dynamic or processes with which the partic-
ipant interacts with the environment, applies previously
learned knowledge into the decision making process, and
responds with definitive decisions and actions to deal
with a problem or a situation. Performance feedback is
provided without concern regarding real-life conse-
quences. The human patient simulator (HPS) is a com-
puterized full-body manikin that provides the ability to
listen to breath sounds and auscultated heart sounds, and
to palpate pulses. It provides physiological and pharma-
cological responses to medical and nursing intervention
to various health and trauma conditions. There are limited
studies indicating the effectiveness of simulation as a
teaching strategy. CD-ROM was developed for this study
to allow the participants to view Microsoft PowerPoint
slides that covered the pathophysiology of hypovolemic
shock, cardiac tamponade, and tension pneumothorax.
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Methods: A prospective pretest-posttest experimental,
mixed design was used to determine if there were statis-
tically significant differences between educational strate-
gies using HPS, CD-ROM, and a control group in the
management of patients with combat injuries including
tension pneumothorax, cardiac tamponade, and hypov-
olemic shock. A total of 66 patients were randomly as-
signed to 1 of the 3 groups; HPS (n = 20); CD-ROM (n =
27) and a control group (n = 19). 
Results: The means and standard deviations for the
pretest and posttests were as follows: HPS (42.75 ± 10.55;
84.35 ± 10.00), Control Group (38.21 ± 13.27; 46.74 ±
13.34), CD-ROM (34.0 ± 14.8; 52.59 ± 21.43). A
Repeated Analysis of Variance and a least significant dif-
ference post hoc test were used and showed that there
was a significant difference between the HPS and the
Control group (P = 0.000) and CD-ROM group (P =
0.000). There was also a significant difference between
the CD-ROM and control group (P = 0.0017). 
Conclusions: Based on the result of this study, the HPS
method of instruction was more effective than the CD-
ROM approach, and the CD-ROM was more effective
than no instruction (Control). 

A28
Forced-Air Warming Devices Do Not Contaminate the
Surgical Field
Johnathon S. Hawkins, RN, BSN; Alyssa R. Pugh, RN, BS;
Lori L. Yielding, RN, BSN
Texas Christian University, School of Nurse Anesthesia
Introduction: It has been suggested that forced-air
warming devices contaminate the surgical field. This
concern has led some anesthesia professionals to activate
these devices only after surgical skin preparation and
draping is complete. The incidence of intraoperative hy-
pothermia and its associated risks is greatly increased
when active warming of the patient is delayed.
Methods: A computerized Medline database search of lit-
erature in the past 20 years yielded 6 relevant studies
specifically related to this problem. Utilizing the Cochrane
Collaborative Grading Schema, these 6 studies were evalu-
ated to determine the level of evidence for implementation
of study findings into current clinical practice.
Results: Although all 6 studies varied in design and
results, the authors concluded at least 1 (or all) of the fol-
lowing: 1) manufacturer-recommended warming blankets
should be used with forced-air warmers, 2) when warming
blankets are used, no bacterial contamination occurred,
and 3) warming units should receive regular maintenance
and cleaning, including changing of microbial filters. 
Conclusion: Forced-air warming devices do not contami-
nate the surgical field when used with the recommended
warming blankets. These devices represent a safe and cost-
effective means to prevent intraoperative hypothermia.

A29
Diprivan vs Propofol: A Comparison of Microbial
Growth
Nicole R Hazelwood, CRNA, MS; Jenny S. Ernst, CRNA,
MS; Stephanie C. Schroeder, PhD; Garrett R. Bergfeld, PhD;
Martina R. Steed, CRNA, MSN; Brenda K. Boyce, MS
Webster University
Introduction: This study was undertaken to ascertain if a
difference exists between Diprivan and generic forms of
propofol in their ability to retard microbial growth when
exposed to common nosocomial bacterial strains in a lab-
oratory setting. 
Methods: The study drugs included propofol 1% with dis-
odium edetate, propofol 1% with sodium metabisulfite,
and propofol 1% with benzyl alcohol. Escherichia coli,
Staphylococcus epidermidis and Pseudomonas fluorescens
were inoculated separately into all 3 varieties of propofol.
The initial inoculation mean of colony-forming units for
each of the 3 bacteria studied was 82 colonies. Two trials
for each bacterium occurred; resulting in a total of 8 plates
evaluated at each time interval of 0, 4, 8, 12, and 24 hours.
Overall, 498 Petri plates were hand enumerated and were
included in statistical analysis. A repeated measure analy-
sis of variance (ANOVA) was utilized for overall statistical
analysis. Post hoc analysis included 1-way ANOVA and
Tukey’s testing. A P-value of less than 0.05 was considered
statistically significant.
Results: Differences were established among the 3 types
of propofol in their overall ability to limit bacterial
growth at different time intervals. However, if manufac-
turers’ guidelines regarding the use of an accessed vial of
propofol within 6 hours are followed, no significant dif-
ference was noted in regard to the type of propofol used
during the time interval of 4 hours. 
Conclusion: Manufacturer’s warnings should be heeded
and aseptic technique utilized to prepare the medication
because eradication of all microbial growth was not es-
tablished in any of the trials. The best practice would be
to avoid contamination of all types of propofol because
their lipid-based emulsions support bacterial growth
despite the presence of added antimicrobial agents in all
time intervals studied. The importance of following the
guidelines set forth to avoid contamination should not be
disregarded by anesthesia providers.

A30
The Association Between Genotypes for Opioid
Receptors and Catechol-O-methyltransferase with
Opioid-Induced Sedation in Postoperative Orthopedic
Trauma Patients
Richard Henker, CRNA, PhD; Indira Gowda; William
Lariviere, PhD; Feng Dai, PhD; Allison Brown, BSN, RN;
Susan Sereika, PhD; Li Meng, MD; Gary Gruen, MD; Hans
Pape, MD; Ivan Tarkin, MD; Yvette Conley, PhD 
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University of Pittsburgh School of Nursing, Nurse
Anesthesia Program
Introduction: Severe sedation with severe pain occurs in
18% of postoperative patients receiving opioids.
Identifying risk factors such as genotypes of µ opioid re-
ceptors and catechol-O-methyl transferase (COMT)
allow for a better understanding of the mechanisms asso-
ciated with opioid-induced sedation (OIS). The purpose
of our study was to identify genetic risk factors for the de-
velopment of opioid-induced sedation in postoperative
orthopedic trauma patients.
Methods: Seventy-three subjects with isolated orthopedic
injuries were recruited for this group comparative de-
scriptive study. Patients 18 to 70 years old received
general anesthesia or general anesthesia and a regional
block. Saliva samples were collected for DNA extraction.
Two  µ opioid receptor single nucleotide polymorphisms
(SNP), A118G (rs1799971) and C17T (rs1799972), were
genotyped. Genetic variants for COMT (rs4680, rs6269,
rs4633, and rs4818) were also identified. Sedation scale
scores were retrospectively collected from patients’
medical records and converted from the sedation scale
used at UPMC Presbyterian Hospital to the Richmond
Agitation and Sedation Scale Scores (RASS). Sedation
scale scores were collected at 15 minutes and 45 minutes
after admission to the postanesthesia care unit. The
Kruskal-Wallis rank sum test was used to assess differ-
ences in the RASS between genotype groups. 
Results: Assuming an additive model, we showed that
A118G (rs1799971) was significantly associated with the
RASS at 45 minutes (P = 0.04) with no significant covari-
ates (P > 0.05) in the model. No association of this SNP
was found with other variables. Assuming a recessive
model, we showed that COMT (rs4680) was significant-
ly associated with RASS at 15 minutes (P = 0.03). No co-
variates were significant in the model (P > 0.05). Variants
of the C17T (rs1799972) genotype were not associated
with the RASS at 15 minutes or 45 minutes. 
Conclusions: Identification of particular genotypes can
help identify those patients that are at risk for adverse
effects related to opioids such as OIS. 
Sources of Funding: AANA Foundation; National Institutes
of Health, National Center for Research Resources; Special
Grant from the Office of the Senior Vice Chancellor for the
Health Sciences, University of Pittsburgh.

A31
Perioperative Thermometry: Why are Patients Colder
in the Postanesthesia Care Unit Than in the Operat -
ing Room?
Steve Hochstein, RN, BSN; Erika Balogh, RN, BSN; Ann
Campbell, RN, BSN
University of Maryland School of Nursing, Nurse
Anesthesia Program

Introduction: Monitoring patient temperature through-
out the perioperative period is standard practice in anes-
thesia. However there is often a disparity between intra-
operative temperature and the immediate postoperative
temperature measured in the postanesthesia care unit
(PACU). With the introduction of reimbursement based
on outcomes, this disparity is having a significant impact
on anesthesia practices. Most commonly, temperatures in
the operative suite are a reflection of core temperature
obtained by esophageal placement of a probe, whereas
temperatures measured in the PACU are obtained using a
wide variety of temperature measurement devices.
Therefore, the purpose of this systematic review was to
determine which temperature measurement device used
in the PACU most closely correlates to the esophageal or
core temperature measurements obtained in the operative
suite. Our objective was to identify a practical method of
thermometry in the PACU that most closely approxi-
mates core temperature readings obtained via esophageal
thermometry. 
Methods: A narrative review was carried out using com-
puterized healthcare databases. Terms related to core
temperature linked to various temperature measurement
devices used in the PACU settings were identified for
review. Initially a total of 127 studies were identified, but
after care scrutiny of the abstracts, only those that com-
pared esophageal temperature measurements and tym-
panic thermometry were chosen for careful analysis. A
total of 9 studies, which included a total of 6,222 pa-
tients, were found to meet all the inclusionary criteria. 
Results: A correlation between infrared tympanic ther-
mometry and core temperature exists and the disparity
between readings is often a result of improper technique
or improper calibration of the device. 
Conclusions: Based on these findings, we recommend
that PACU temperatures be measured using the infrared
tympanic thermometry device and anesthesia providers
should ensure that all PACU personnel are properly
trained using the device to include proper device calibra-
tion according to manufacture standards. 

A32
The Effects of Arterial Blood Pressure on Rebleeding
When Celox and Traumadex Are Used in a Porcine
Model of Lethal Femoral Vascular Injury
Capt Lonnie W. Hodges, RN, BSN, USAF, NC; Capt Robert
Austin III, BSN, USAF, NC; Capt Alejandro Davila, BSN,
USAF, NC; CPT Jacob Deeds, BSN, ANC, USA; CPT Andrew
Hover, BSN, ANC, USA; MAJ Cheryl Lockhart, BSN, USAF,
NC; 1LT John Roy, BSN, ANC, USA; CPT Glen Simpson,
BSN, ANC, USA; CPT Stephen Weaver, BSN, ANC, USA;
CPT William Wolfe, BSN, USAF, NC; Brian Gegel, CRNA,
MSN, ANC, USA; James Burgert, CRNA, MSNA, ANC,
USA; Arthur Don Johnson, RN, PhD, ANC, USA
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US Army Graduate Program in Anesthesia Nursing
Introduction: The purpose of this study was to determine
the systolic blood pressure (SBP) and mean arterial blood
pressures (MAP) at which rebleeding occurred after 2 he-
mostatic agents compared to a standard pressure dressing
were used to control hemorrhage. 
Methods: Pigs were assigned to 1 of 3 groups: Celox (n =
5), Traumadex (n = 5), or a standard pressure dressing (n
= 4). To simulate a combat injury, investigators generated
a complex groin injury with transection of the femoral
artery and vein. After 1 minute of uncontrolled hemor-
rhage in the Celox and Traumadex groups, 1 of the he-
mostatic agents was poured into the wound followed by
standard wound packing. The control group underwent
the same procedures without the use of a hemostatic
agent. All groups had direct pressure applied for 5
minutes followed by a standard pressure dressing of
Coban. The dressings were removed after 30 minutes and
rebleeding was observed. Phenylephrine infusion was
used to increase SBP in 10 mm Hg increments until 210
mm Hg was reached or exacerbation of hemorrhage. The
MAP was also measured at time of rebleeding. 
Results: A MANOVA with a least significance difference
post hoc test was used to analyze the data. There were
statistically significant differences between Celox (mean
SBP 164.4 mm Hg, mean MAP 137.6 mm Hg); and
control groups (mean SBP 88 mm Hg; mean MAP 60 mm
Hg); and Traumadex (mean SBP 152.4 mm Hg, mean
MAP 113.2 mm Hg); and control groups (P < 0.05) but
no statistically significant difference between Celox and
Traumadex groups (P > 0.05). 
Conclusion: The findings support that hemorrhage con-
trolled with Celox or Traumadex form clots that are
stronger and less likely to fail as a result of higher systolic
or mean blood pressures compared with a standard dress-
ing. Hence, these hemostatic agents provide a protective
benefit allowing more latitude with fluid resuscitation.
Source of Funding: AANA Foundation.

A33
The Effects of Celox and Traumadex on Hemorrhage
Control in a Porcine Model
Capt Lonnie W. Hodges, RN, BSN, USAF, NC; Capt Robert
Austin III, BSN, USAF, NC; Capt Alejandro Davila, BSN,
USAF, NC; CPT Jacob Deeds, BSN, ANC, USA; CPT Andrew
Hover, BSN, ANC, USA; Maj Cheryl Lockhart, BSN, USAF,
NC; 1LT John Roy, BSN, ANC, USA; CPT Glen Simpson,
BSN, ANC, USA; CPT Stephen Weaver, BSN, ANC, USA;
Capt William Wolfe, BSN, USAF, NC; Brian Gegel, CRNA,
MSN, ANC, USA; James Burgert, CRNA, MSNA, ANC,
USA; Arthur Don Johnson, RN, PhD, ANC, USA 
US Army Graduate Program in Anesthesia Nursing
Introduction: The purpose of this study was to compare
the effectiveness of 2 hemostatic agents to a control

group in a porcine hemorrhage model.
Methods: The animals were randomly assigned to 1 of 3
groups: Celox (n = 5), Traumadex (n = 5), or a standard
pressure dressing (n = 5). To simulate a battlefield injury,
the investigators generated complex groin injury with
transection of the femoral artery and vein in 15 pigs. After
1 minute of uncontrolled hemorrhage in the Celox and
Traumadex groups, proximal pressure was applied to the
injury, blood was blotted, and 1 of the hemostatic agents
was poured into the wound followed by standard wound
packing. The control group underwent the same proce-
dures with the exception of the hemostatic agents. In all
groups, 5 minutes of direct pressure was applied to the
wound followed by a standard pressure dressing of Coban.
After 30 minutes, dressings were removed, and hemor-
rhage was observed. The mean amount of hemorrhage
was calculated in milliliters for each group. An analysis of
variance (ANOVA) with a least significant difference post
hoc test were used to analyze the data. 
Results: There were statistically significant differences
between the Celox (mean = 18.60 ± 41.59 mL) and
control (mean = 230 ± 153 mL) (P = 0.01) groups and the
Traumadex (mean = 69.40 ± 103 mL) and control (P =
0.038) groups. However, there were no statistically sig-
nificant differences between Celox and Traumadex
groups (P = 0.478).
Conclusion: Celox and Traumadex were statistically and
clinically superior at preventing hemorrhage compared
with the standard pressure dressing control group. Both of
these hemostatic agents are FDA approved, simple to use,
light weight, have a long shelf life, no known risk of in-
juries with tissues, and are relatively inexpensive. Based on
this study, Celox and Traumadex are effective hemostatic
agents for use in civilian and military trauma management.
Source of Funding: AANA Foundation.

A34
Current Technology for Determining Cardiac Output:
The Anesthesia Providers’ Opinion of Efficacy,
Advantages, Disadvantages, and Potential Education -
al Opportunities
Xin Yan Hu, RN, MA, BSN; Isabela Titianu, RN, BSN
Wayne State University Nurse Anesthesia Program
Introduction: Cardiac output (CO) is one of the most im-
portant hemodynamic indices used in anesthesia practice.
There appears to be a shift in practice from a unimodal to
a multimodal stage in cardiac output monitoring. The
gold standard status of the pulmonary artery catheter
(PAC) has been challenged either by the concomitant use
of another cardiac output monitoring modality, or by an
effort to replace PAC with less invasive modalities. The
purpose of this study was to identify the cardiac output
monitors currently used in anesthesia practice in the
United States, to assess the providers’ opinions as to the



388 AANA Journal ß October 2009 ß Vol. 77, No. 5 www.aana.com/aanajournal.aspx

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.

advantages and disadvantages of the modalities, and to
identify potential teaching opportunities.
Methods: After IRB approval was obtained, survey ques-
tionnaires were sent to 102 hospitals in the United States.
The hospitals were selected from the US News & World
Report’s list of the top 50 cardiac hospitals and 2008
Thomas Reuters list of the 100 top cardiovascular hospi-
tals in the United States. The questionnaire included 4
sections: cardiac output devices used for various surger-
ies, practitioners’ opinions of the devices, potential edu-
cational opportunities, and demographic information. 
Results: In current anesthesia practice in the United
States, a variety of CO monitors are used, including PAC,
transesophageal echocardiogram (TEE), FloTrac/Vigileal,
Doppler, lithium dilution CO, and endotracheal CO
monitor. PAC and TEE are the most frequently used for
all surgery types. According to the survey, PAC is already
incorporated; however, TEE is not in most nurse anes-
thesia programs. 50% of the practitioners surveyed feel
that TEE is absolutely necessary for student nurse anes-
thetists to be trained on. 
Conclusion: Taking into account the prevalence of the
use of PAC and TEE, education on PAC should be main-
tained and TEE should be incorporated in the course-
work of CRNA programs. 

A35
Gastric Fistula Caused by Nasogastric Tube in Patient
Undergoing Esophagectomy and Thoracotomy for
Resection of Esophageal Adenocarcinoma: A Case
Report
Lisa Hynh, CRNA, MS, MSN; Garry Bryges, CRNA, 
MSN, ACNP-BC
University of Texas, MD Anderson Cancer Center
Introduction: The routine use of the nasogastric tube
(NGT) in the postoperative management of patients un-
dergoing abdominal surgery is based on the belief that de-
compression of the stomach will reduce postoperative
ileus, prevent anastomotic leakage, prevent pulmonary
complications from aspiration, increase patient comfort,
and ensure earlier discharge from hospital. Similarly, some
anesthesia providers expect that aspirating gastric con-
tents via placement of an orogastric tube (OGT) or NGT
intraoperatively will reduce the incidence of postoperative
nausea and vomiting (PONV). In recent years, the bene-
fits of routine use of gastric aspiration for patients under-
going abdominal surgery has been challenged. 
Methods: A 67-year-old man with adenocarcinoma of the
distal esophagus underwent exploratory laparotomy,
right thoracotomy, and esophagectomy under general
anesthesia. Medical history was significant for atrial fib-
rillation, congestive heart failure, ascending thoracic
aneurysm, ventricular tachycardia, and aortic valve re-
placement. Intraoperatively, the patient was intubated

with a 39 French (Fr) double lumen endotracheal tube
(ETT); 18 Fr Silicone NGT was placed and later secured
after confirmation of correct position by surgeon. The
patient tolerated the procedure and anesthesia well. 
Result: On postoperative day 2, the patient developed
respiratory failure and sepsis. Computer tomography
(CT) of the chest demonstrated a left pericardial effusion.
An emergent left exploratory thoracotomy revealed a
gastric fistula was the source of patient’s recent left large
pleural effusion. The gastric wall perforation was caused
by NGT placement and the culture of left pleural fluid re-
vealed multiple organisms. 
Conclusion: The benefit of OGT/NGT usage in prevent-
ing PONV is not well supported by clinical studies.
OGT/NGT insertion is not a benign procedure.
Considering the potential risk and questionable benefit,
critical evaluation of NGT/OGT placement requires
further study. When the usage of OGT/NGT is clearly in-
dicated, careful consideration should be given to the size,
material, and tip location of the tube. 

A36
Does Improving Anesthesia Knowledge Reduce Anx -
iety Among Patients Before Surgery?
Simone D. Joyner, RN, BSN; W. Patrick Monaghan, PhD,
CLS, SBB; Jurgen Osterbrink, RNA; PhD, John P.
McDonough, CRNA, EdD; Tammy L. Carroll, CRNA, MSN
University of North Florida
Introduction: Anxiety is a subjective feeling of apprehen-
sion or fear. A small amount of anxiety can be an effective
coping strategy; however, when anxiety becomes exces-
sive it can be both physically and emotionally debilitat-
ing. These adverse effects not only expose patients to
greater intraoperative complications, but may also in-
crease treatment costs and the length of hospital stay. The
purpose of this study was to determine whether or not
providing patients with information on what to expect
perioperatively before the day of surgery has any effect on
reducing preoperative state anxiety. 
Methods: Patients for this study were approached in the
lobby of the preadmission testing (PAT) clinic before
being seen for their scheduled appointment. A survey
questionnaire was utilized to evaluate each patient’s level
of anxiety. The patients for this study were randomly
divided into 2 groups. One group received focused infor-
mation regarding anesthesia that is usually not provided
until the day of surgery, while the other group received
no patient education. Both groups of patients were asked
to complete a survey questionnaire. 
Results: Preliminary results indicate that in both groups,
84% of patients with a high level of anxiety wanted to
know as much as possible about their anesthesia.
Although patients were receptive to the information
given during the patient teaching session, both groups re-
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ported the same average level of state anxiety. Patients
who were most worried about the anesthetic, however,
were the patients who received no teaching and previ-
ously had a negative experience with anesthesia. 
Conclusion: Providing all patients one-on-one time with
a member of the anesthesia team before the day of
surgery may be a lofty goal in a busy teaching hospital,
and preliminary research indicates this may not be war-
ranted. Patients with a previous negative experience with
anesthesia, however, may benefit from additional teach-
ing before the day of surgery. 

A37
Frequency of Perioperative Seizures in Patients With
a History of a Seizure Disorder
Sandra L. Kopp, MD; Adam D. Niesen, MD; Adam K.
Jacob, MD; Lucyna E. Aho, RN, BSN; Emily J. Botten, RN,
BSN; Karen E. Nase, RN, BSN; Julia M. Nelson, RN, BSN 
Department of Anesthesiology, Mayo Clinic College of
Medicine
Introduction: The occurrence of perioperative seizures in
patients with a preexisting seizure disorder is unclear.
There are several factors that may increase a patient’s risk
of perioperative seizure, including but not limited to
medications, timing of medication administration,
missed doses of anti-seizure medications, and sleep dep-
rivation. This retrospective chart review was designed to
evaluate the frequency of perioperative seizures in pa-
tients with a preexisting seizure disorder.
Methods: After Mayo Foundation Institutional Review
Board approval, patients with a documented history of
seizure disorder or convulsive disorder and having re-
ceived any anesthetic between January 1, 2002 and
December 31, 2007 were identified. Patients without a
confirmed seizure or convulsive disorder, less than 2
years of age, received a labor epidural as their sole anes-
thetic, underwent outpatient surgery, or underwent an
intracranial procedure were excluded from the study. The
first hospital admission during which a surgical proce-
dure was performed was identified for each patient.
Patient demographics, characterization of the seizure dis-
order, antiepileptic drug regimen, and anesthetic tech-
nique were recorded. For patients experiencing seizure
activity within 3 days following surgery, a more detailed
chart review was performed to investigate the circum-
stances surrounding the event. 
Results: A total of 649 patients meeting study criteria
were identified. The overall frequency of perioperative
seizure was 3.39% (CI = 95%, 2.24-5.07). The majority of
perioperative seizures followed the patient’s typical
seizure type (91.3%), and occurred outside of the operat-
ing room setting (78.2%).
Conclusions: The occurrence of perioperative seizures
in patients with a history of seizure disorder is low. The

perioperative seizure is usually characteristic of their
typical seizure type, and occurs outside of the operating
room. 
Source of Funding: Funding provided by the Department
of Anesthesiology, Mayo Clinic College of Medicine.

A38
Evaluation of the Anxiolytic Properties of Myristicin, a
Component of Nutmeg, in the Male Sprague Dawley Rat 
CPT Emily Leiter, RN, BSN, ANC, USA; MAJ Gavin
Hitchcock, MSN, ANC, USA; CPT Stuart Godwin, BSN,
ANC, USA; CPT Michelle Johnson, BSN, ANC, USA; CPT
William Sedgwick, BSN, ANC, USA; 1LT Wendy Jones,
BSN, ANC, USA; Suzanne McCall; LTC Thomas E.
Ceremuga CRNA, PhD, ANC, USA 
US Army Graduate Program in Anesthesia Nursing
Introduction: The purpose of this study was to investi-
gate the anxiolytic effects of myristicin, a major com-
pound found in nutmeg, and its potential interaction
with the GABAA receptor in male Sprague-Dawley rats.
Nutmeg has traditionally been used as a spice in food
preparation and as an herbal remedy in the treatment of
many medical conditions, including anxiety. 
Methods: Fifty-five rats were divided equally into 5
groups: control (vehicle), myristicin, midazolam (posi-
tive control), flumazenil and myristicin, and midazolam
and myristicin. The behavioral component of anxiety was
examined by using the elevated plus-maze (open arm and
closed arm times) along with gross and fine motor move-
ment analysis. Data analysis was performed using a 2-
tailed multivariate analysis of variance (MANOVA) and
least significant difference (LSD) post-hoc test.
Results: Our data suggest that myristicin does not de-
crease anxiety by modulation of the GABAA receptor;
however, it may promote anxiogenesis. When myristicin
was combined with midazolam, an antagonist-like effect
similar to the flumazenil and myristicin group was ex-
hibited by a decrease in anxiolysis compared with the mi-
dazolam-only group. 
Conclusion: Myristicin may antagonize the anxiolytic
effects of midazolam, increase anxiety, and affect motor
movements. Future studies should further explore the
effects of myristicin on anxiety and motor movements. 
Additional research might investigate the molecular
mechanism of action and specific receptor modulation by
myristicin. As evidenced by this research, the use of
herbal preparations such as myristicin (a nutmeg com-
pound) may have significant interactions with other
medications (eg, midazolam) and may result in signifi-
cant adverse effects. These data may provide direction for
further studies examining myristicin and its effects on
anxiety and motor activity, a concern to anesthetists
whose patients consume nutmeg.
Source of Funding: AANA Foundation Grant.
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A39
A Comparision of the Neuroprotective Effects of Propo -
fol, Etomidate, and Thiopental on H2O2-Induced
Cellular Hypoxia of PC 12 Cells
Andrea L. Liefer, RN, BS, BSN; Amy N. Barrett, RN, BSN;
Claire K. Farren, RN, BA, BSN; Ronald R. Gaddis, PhD
Webster University, Department of Biological Sciences,
Master of Nurse Anesthesia Program
Introduction: There is considerable risk of cerebral is-
chemia in patients who undergo neurosurgical, cardiac,
and vascular surgery. Given the large population of pa-
tients undergoing these types of surgeries, the at-risk
population is significantly increasing, leading to an in-
creased interest in identifying anesthetic agents that
might decrease the brain’s susceptibility to ischemia or
neuronal injury. Cell death can occur via 1 of 2 different
mechanisms, necrosis or apoptosis. Propofol (P), etomi-
date (E), and thiopental (Th) are 3 of the most com-
monly used anesthetic agents thought to contain proper-
ties that inhibit cellular necrosis or apoptosis.
Determining which agent provides the best inhibition of
cell death will lead to better patient outcomes and
prevent further neurological complications. The purpose
of this study was to compare the neuroprotective effects
of propofol, etomidate, and thiopental using rat
pheochromocytoma cell line (PC12), analogous to
human neuronal tissue.
Methods: Cultured PC 12 cells were treated with 300 uM
H2O2 followed by varying doses of propofol, etomidate,
and thiopental and incubated for 4 hours. Visual evalua-
tion, cell titer, lactic dehydrogenase assay, Lowry protein
studies, and Caspase assays were then performed to
assess neuroprotective effect. Statistical analysis was per-
formed using Tukey’s multiple comparison test, ANOVA,
confidence interval of 95%, and P value < 0.05.
Results: PC 12 cells injured through exposure to H2O2,
then treated with propofol, etomidate, and thiopental ex-
hibited different neuroprotective effects. Propofol exhib-
ited a 6-fold decrease in lactate dehydrogenase release
from cell tissue compared to those not treated with
propofol. Even more, PC 12 cells injured through expo-
sure to H2O2, then treated with propofol did not show a
decrease in caspase activity. Etomidate and thiopental ex-
hibited no neuroprotective effect at varying doses of 100-
1,000 µM. 
Conclusion: Only propofol demonstrated a significant
neuroprotective effect, which may be due to the inhibi-
tion of cellular necrosis rather than the inhibition of
apoptosis.

A40
High-Fidelity Patient Simulation and Nurse Anesthe -
sia Educational Outcomes
Capt Jeremy R. Linden, RN, BSN, USAF, NC; Capt Andrew

P. Hansen, RN, BSN, USAF, NC; Lt Col Lesa R. Tilley,
CRNA, MHS, USAF, NC; Lt Col Kevin J. Bohan, CRNA,
PhD, USAF, NC
Uniformed Services University
Introduction: Human patient simulation (HPS) is a
widely used and fast-growing component of nurse anes-
thesia program (NAP) training; however, there is a
paucity of research correlating HPS use with improved
educational outcomes. Previous studies have focused on
clinical fidelity, students’ perceptions, and/or pre-post
simulation surveys/tests, with little research on the effi-
cacy of HPS in altering NAP educational outcomes. The
purpose of this research was to evaluate the relationship
between HPS utilization and 1 crucial measure of per-
formance: students’ National Certification Examination
(NCE) results. 
Methods: This descriptive study employed data from a
study completed in 2006. A convenience sample of 92
NAP directors were mailed questionnaires asking for in-
formation on program characteristics, HPS utilization,
and student outcomes for all student cohorts from 2003
to 2005.
Results: Forty-four (44) surveys with requisite data were
returned for a 47.7% response rate. A comparison of
program results showed that students who received HPS
had significantly higher first-time pass rates on the NCE
than those who did not (98.1% vs 94.1%, P < .001). There
was no significant difference in mean scores (560 vs 553,
P = .118), nor any correlation between time spent in HPS
lab and NCE scores (r = .058, P = .578). Programs utiliz-
ing HPS tended to have larger mean class sizes (29 vs 14,
P < .001) and programs 28-36 months in length were 4.7
times more likely to use HPS than those 24-27 months
long (OR = 4.7, 95% CI = 1.9–11.7). 
Conclusions: There may be a beneficial relationship
between HPS use and first-time success on the NCE. The
additional time and resources necessary to implement
HPS may explain why it is more prevalent in larger pro-
grams with longer durations. While the results are excit-
ing, the study is descriptive and unable to control for po-
tential confounds such as student attributes or other
curricular differences. Further evaluation of HPS using
controlled prospective research is recommended. 

A41
Transesophegeal Echocardiogram-Guided Percutaneous
Closure of Left Ventricular Pseudoaneurysm
Monica Llerena, RN; Jay Grossman, MD; Lebron Cooper,
MD; John Sciarra, MD 
Department of Anesthesiology, Perioperative Medicine,
and Pain Management, School of Nursing and Miller
School of Medicine, University of Miami
Introduction: Left ventricular (LV) pseudoaneurysm is a
rare entity. In contrast to true ventricular aneurysms, it is
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contained by only fibrous and pericardial tissue, with no
myocardial tissue. Because of the risk of rupture, treatment
is recommended transesophageal echocardiogram (TEE).
Typically, surgical intervention is the method of choice.
However, percutaneous closure of LV pseudoaneurysm has
been described. TEE-guidance of these procedures is an ac-
cepted method for confirmation of success.
Methods and Results: We describe echocardiographic
findings in the case of a 79-year-old patient presenting
with chest pain and pseudoaneurysm of inferior wall of
LV. Preoperative echocardiogram showed LV hypertro-
phy and ejection fraction of 45%. The patient was
deemed not a surgical candidate, so closure of pseudoa-
neurysm using an Amplatzer 15 mm Septal Occluder,
via bi-plane imaging and TEE-guidance was planned.
General anesthesia was induced, and TEE probe was in-
serted without complication. A wire and dilator were
passed across the defect to allow passage of the closure
device. Dilatation was confirmed by increased flow via
CFD. After dilatation, a closure device was inserted and
deployed. With the device completely deployed, sponta-
neous echo contrast and CFD indicated no further flow
into pseudoaneurysm.
Conclusions: Although pseudoaneurysm is a rare com-
plication of myocardial infarction, myocardial rupture
and death can occur in 7% to 10% of patients.
Pseudoaneurysm can also occur after cardiac surgery,
chest trauma, or endocarditis. Patients usually present
with recurrent chest pain or congestive heart failure.
Echocardiographic features of pseudoaneurysm typically
include a narrow defect and large aneurysmal sack. Flow
into pseudoaneurysm can be confirmed by color flow
Doppler. TEE confirms proper wire and dilator place-
ment, device deployment, and successful closure of LV
wall defect during procedure. Although TEE findings
have been reported in percutaneous closure of aortic root
pseudoaneurysms, we believe these to be the first TEE
findings reported during percutaneous LV pseudoa-
neurysm closure. 

A42
Pain Management in the Elderly: Does Cognitive Func -
tion Really Matter?
Crystal S. Lynn, RN, BSN; Kathaleen C. Bloom, CNM,
PhD; John P. McDonough, CRNA, EdD
University of North Florida
Introduction: Pain is an anticipated finding in the post-
operative patient that can be prevented, managed, and re-
lieved with adequate pharmacological strategies.
Inadequate management has been associated with in-
creased morbidity and mortality, lengths of hospital stay,
healthcare costs, and overall patient discomfort. It is esti-
mated that 50% to 75% of elderly patients experience in-
adequate postoperative pain relief. Therefore, it is imper-

ative for the clinician to be well informed about the intri-
cacies in postoperative pain management of the elderly.
The purpose of this study was to identify differences in
analgesic administration in the postanesthesia care unit
(PACU) to elderly patients with cognitive impairment vs
the cognitively intact. 
Methods: A retrospective descriptive comparative design
was used to review medical charts of elderly individuals
who had total hip or knee arthroplasty. A sample size of
68 was determined through power analysis. Two groups
were formed into 34 patients with intact cognition, and
34 with a diagnosis or history of Alzheimer’s disease or
dementia. Analgesic interventions while in the PACU
were extracted and compared.
Results: There was a significant difference (t = 3.363, P =
.001) in the amount of analgesic administered to the cog-
nitively intact group (M = 6.95, SD = 6.9) and the cogni-
tively impaired group (M = 2.38, SD = 3.8). The total
morphine equivalent dosage was 269.65 mg and 80.66
mg respectively. 
Conclusion: The presence of pain can cause hemodynam-
ic instability, which is why the treatment of pain in the
PACU has an elevated prioritization. The 2 groups were
comparable in age, surgical procedure, and comorbidities,
so one could conclude that comparable pain existed as
well. However, the cognitively intact group received 3
times more analgesia than the cognitively impaired group.
It is essential that the root cause of this discrepancy be ex-
amined. Improved education and awareness is vital to
negate undermanaged pain in the elderly.

A43
Use of the Human Patient Simulator Laboratory to
Evaluate Safety in the Perianesthetic Period
Rachel M. Mattern, RN, BSN; Maureen R. Cebula, RN, BSN;
Suzanne M. Mell, RN, BSN; Mary Golinski, CRNA, PhD;
Mary Walczyk, CRNA, MS; Prudentia Worth, CRNA, PhD
Wayne State University, Eugene Applebaum College of
Pharmacy and Health Sciences, Nurse Anesthesia
Program
Introduction: Human error and inadequate preoperative
anesthesia equipment checks have been cited as the
greatest contributing factors to perianesthetic errors. The
purpose of this study was to examine the preanesthetic
anesthesia machine and equipment checks prior to the
induction of general anesthesia. It was hypothesized that
CRNAs with greater than 5 years of experience would be
more successful in detecting anesthesia machine and
equipment errors in the preanesthetic check. 
Methods: Five preset equipment errors were placed in
the Human Patient Simulator (HPS) Laboratory by the
investigators. These errors included an empty reserve
oxygen cylinder, an empty isoflurane vaporizer, a leak in
the elbow of the breathing circuit, leaks in the endotra-
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cheal tube cuffs, and a burned-out laryngoscope light
bulb. CRNAs from Detroit Receiving and Beaumont
Grosse Pointe Hospitals were given the same patient case
scenario to review. They were instructed to prepare for
their first case of the day, and informed that the pro-
grammed machine checklist was not available for use.
The investigators observed detection of preset errors, and
CRNA assessment of pipeline pressure, suction, ventila-
tor function, and bag-valve-mask devices.
Results: A total of 10 CRNAs were recruited. Detection
rates of the preset equipment errors were as follows:
100% detection of the empty oxygen cylinder; 70% de-
tection of the empty isoflurane vaporizer; 40% detection
of the breathing circuit leak; 40% detection of the laryn-
goscope lightbulb; and 60% detection of the endotracheal
cuff leak. 
Conclusion: The hypothesized increase in error detection
by CRNAs with greater than 5 years of experience could
not be validated by this study, due to the disproportion-
ate amount of CRNA experience. The data collected
demonstrates the need for further studies regarding up-
dating and standardizing the preanesthetic machine and
equipment checks, to increase error detection and
improve patient safety in the perianesthetic period. 

A44
Perceptions of Nurse Anesthesia Students Regarding
the Choice and Dosing of Propofol and Fentanyl
When Placing an Endotracheal Tube or Laryngeal
Mask Airway
Jennifer M. Miller, RN, BA; Capt Cory G. Peppard, RN,
BSN, USAFR, NC; Tammy Carroll, CRNA, MSN, ARNP;
W. Patrick Monaghan, PhD, CLS, SBB
Nurse Anesthesia Program, Brooks College of Health,
University of North Florida
Introduction: Direct laryngoscopy (DL) for placement of
an endotracheal tube (ETT) and insertion of a laryngeal
mask airway (LMA) causes mechanoreceptor stimula-
tion. The purpose of this pilot study was to evaluate the
perceptions of student nurse anesthetists (SRNAs) re-
garding the choice and dosing of propofol and fentanyl
while placing an ETT or  an LMA.
Methods: An electronic survey was distributed to study
participants consisting of SRNAs in varying stages of
their training and recent graduates. The survey included
questions regarding drug choice, drug dosing, and factors
that influenced the SRNAs’ responses. 
Results: 53 SRNAs participated in the study. During in-
duction of general anesthesia, 100% of participants
would administer propofol regardless of the airway
device being inserted. Fentanyl, however, would be ad-
ministered 92.5% and 58.5% when placing an ETT and
an LMA, respectively. When inserting an ETT, response
to stimulation was the primary concern when choosing

the dose of fentanyl. When using an LMA, the majority of
participants were concerned about the length of time
until spontaneous respirations returned. The majority of
participants would choose to give less fentanyl when
placing an LMA compared to placement of an ETT.
SRNAs further in their training chose to give smaller
doses of fentanyl when placing an LMA compared with
SRNAs beginning their training. The majority of partici-
pants stated that practicing anesthesia providers and per-
sonal experience/outcome “greatly influenced” their drug
choice and dosing. 
Conclusions: This pilot study demonstrates that SRNAs
would administer fentanyl less often and in decreased
doses when placing an LMA compared to an ETT.
Rationale taught by practicing anesthesia providers and
clinical experience/outcomes has the greatest impact on
drug choice and dosing. Evidence-based practice con-
cerning drug choice and dosing when placing an LMA
compared to an ETT seems inconsistent, and as a result,
SRNAs may encounter conflicting training rationale. 

A45
The Relationship of Organizational Structure and
Safety Climate to CRNA Performance and Quality
Outcomes
Elizabeth Monti Seibert, CRNA, PhD
Virginia Commonwealth University Department of Nurse
Anesthesia
Introduction: Human and organizational factors con-
tribute to most anesthesia errors. A positive safety climate
is suggested to reduce adverse events and improve patient
outcomes and may influence how Certified Registered
Nurse Anesthetists (CRNAs) practice. This study de-
scribed the relationship of hospital and anesthesia de-
partment organizational structure, safety climate, CRNA
compliance with standards of care, CRNA knowledge,
tenure, and experience, and outcomes of CRNA care.
Methods: A descriptive, correlational design was used.
Following human assurance committee approval, a strat-
ified random sample of 1,558 actively practicing CRNAs
was surveyed. The self-administered questionnaire in-
cluded the Hospital Survey on Patient Safety Culture,
Alexander Organizational Structure Instrument, the
CRNA Safety Compliance Questionnaire (CSCQ), CRNA
Demographic Questionnaire, and the Perceived Unit
Effectiveness Scale. Data were analyzed with The SAS
System, Version 8.0. 
Results: Three mailings yielded 916 responses (55.3%).
Findings indicated that a better departmental safety
climate was strongly associated with greater interaction
with supervisors and peers and with lower levels of pro-
tocols, policies, and procedures. Safety climate and deci-
sion-making models were weakly related to CRNA com-
pliance with standards of nurse anesthesia practice.
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Hospital organizational structure and anesthesia practice
model had little impact on safety climate or compliance
with standards of care. CRNA performance was moder-
ately associated with the absolute quality of care in a de-
partment and the ability to meet family member needs.
Weak to moderate association was found between CRNA
performance and overall safety perceptions, frequency of
events reported, number of events reported, and anesthe-
sia department safety grade. 
Conclusions: In general, CRNAs felt that their anesthesia
departments had good safety climates especially in the
areas of teamwork, communication, and supervisory
support for safety practices. CRNAs noted the need for
better feedback about errors that occurred in their de-
partments, improved communication and collaboration
with other departments, and less punitive attitudes
towards individuals who made mistakes. 
Source of Funding: Partial funding by the AANA
Foundation.

A46
Effects of Supplemental Perioperative Oxygen Admin -
istration and Surgical Site Infection
Tierney M. O’Connell, RN, BSN; Kristine Santos, RN, BSN
University Maryland Nurse Anesthesia Program
Introduction: Recent interest has been directed toward
the potential benefits of supplemental oxygen adminis-
tration intraoperatively to potentially decrease surgical
site infection (SSI) by increasing inspiratory oxygen frac-
tion (FiO2). This systematic review examines current lit-
erature to investigate if the rate of surgical site infections
could be reduced in patients undergoing colon surgery by
increasing the inspiratory oxygen fraction from 30% to
80% perioperatively. 
Methods: A systematic review was carried out using es-
tablished computerized healthcare databases using these
keywords: surgical infection, FiO2, and perioperative
oxygen. Inclusion criteria were met if SSI was reported as
an outcome of colorectal surgery in either a meta-analy-
sis, randomized control trial, and or systematic review
from 2000 to 2008. Exclusion criteria were editorials,
letters, and case studies. This review yielded 97 articles.
The search was narrowed to 3 systematic reviews, 1 meta-
analysis, and 4 randomized controlled trials (RCT). We
also reviewed 1 RCT that had recently concluded,
however, no results have been posted. 
Results: The RCTs enrolled a total of 989 patients of which
497 patients received perioperative oxygen supplementa-
tion of 80% FiO2 and 492 received 30% FiO2. Two studies
found a statistical reduction in SSI in patients undergoing
colorectal surgery who received 80% perioperative oxygen.
However, 1 study did not find statistically significant dif-
ference in SSI in patients receiving perioperative oxygen
supplementation of 80%. In 1 trial, the rates of SSI were

higher in the group that received 80% FiO2.
Conclusions: Based on the literature reviewed, evi-
dence suggests that the administration of increased in-
spired oxygen has resulted in significant reduction in
the incidence of SSI in patients undergoing colorectal
surgeries. Therefore, it only seems prudent to adminis-
ter 80% FiO2 versus 30% FiO2 intraoperatively as an in-
expensive measure to decrease the risk of surgical site
infections.

A47
An Analysis of Selection Criteria For a Military Nurse
Anesthesia Program
LCDR Shane D. Parks, BSN, USPHS; CDR Kristal E. Dye,
BSN, USPHS; Lt Col Kevin J. Bohan, CRNA, BSN, USAF
Uniformed Services University, Graduate School of
Nursing
Introduction: Evidence for selection criteria predictive of
success among military nurse anesthesia programs is not
established. The purpose of this study was to determine
if there are student admission characteristics predictive of
success in a military anesthesia training program. 
Methods: The researchers examined application data
from 2003 to 2007 for students (n = 76) admitted to a
military nurse anesthesia program. Application data in-
cluded undergraduate and science grade point averages
(GPAs), Graduate Record Examination (GRE) scores,
previous education, acute care experiences, military ex-
periences, gender, age, and marital status. Outcome data
was collected on program completion/noncompletion
and initial National Certification Examination (NCE)
score. 
Results: Logistic regression showed gender (P = .001)
and age (P = .008) were predictive of noncompletion.
Female gender and age > 35 were associated with
program withdrawal. Candidates older than 35 years had
a 7-fold greater risk of noncompletion and 43% of
women withdrew compared to only 7% of men. In suc-
cessful students (n = 63), a significant correlation existed
between NCE score and undergraduate GPA (r = .341, P
< .003). No other variables revealed significant relation-
ships with program completion or NCE score (P > .05).
Conclusion: There may be gender-specific and age-spe-
cific factors related to students’ success in military nurse
anesthesia programs; however, further effort should focus
on elucidating possible underlying causes for these find-
ings. While undergraduate GPA correlated with increased
scores on the NCE, the 100% pass rate in these cohorts
limits the discriminatory utility in selecting candidates.
Future studies with larger sample sizes incorporating
multiple programs are needed. Research using other cri-
teria such as anesthesia-specific placement examinations
or preadmission simulation performance may serve to
identify selection criteria most predictive of success.
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A48
Intravenous Lidocaine and Its Effect on Intraop -
erative and Postoperative Outcomes
Jamie M. Parmenter, RN, BSN, CCRN; Cody Gardner, RN,
BSN; Hussain Samnani, RN, BSN, CCRN
Texas Christian University
Introduction: Abdominal surgery elicits alterations in he-
modynamic, endocrine-metabolic, and immunologic func-
tion and is often associated with severe postoperative pain.
Most of these changes are caused by the inflammatory and
surgical stress responses generated by the invasive proce-
dure. If these innate responses are not controlled, patients
are more likely to experience impaired gastrointestinal
motility, elevated postoperative pain, and increased mor-
bidity and mortality. The most effective method for limit-
ing these potentially harmful responses is through the ad-
ministration of epidural anesthesia; however, some
patients may not have epidural catheters placed due to the
potential risks, contraindications, or refusal of the proce-
dure. These patients are commonly treated with intra-
venous opioids for pain management. The perioperative
administration of intravenous lidocaine can be a safe and
effective alternative. Lidocaine infusions may improve pain
management, reduce opioid requirements, improve return
of bowel function, decrease volatile anesthetic requirement
and shorten the required hospital stay. 
Methods: Four electronic databases (CINAHL, Cochrane
Controlled Trials Register, Medline, and PubMed) were
used to identify randomized clinical trials (RCTs) utiliz-
ing intravenous lidocaine in the perioperative period.
Study selection criteria consisted of double-blind trials
involving human patients having abdominal procedures.
Outcome measures were perioperative pain control,
opioid sparing effect, volatile anesthetic requirement,
return of bowel function, and length of hospital stay.
Results: Six trials were evaluated in this literature review.
Study participants were similar in height, weight, age,
male-to-female ratio, and American Association of
Anesthesiologists (ASA) classification. The administra-
tion of intravenous lidocaine improved perioperative
pain control, decreased total opioid use, decreased the
volatile anesthetic requirement, hastened the return of
bowel function, and decreased the average length of stay.
Conclusions: Perioperative administration of intra-
venous lidocaine improves patient recovery, optimizes
patient rehabilitation, and shortens the hospital stay re-
quired in abdominal surgery.

A49
Inguinal Nerve Block Versus Paravertebral Nerve
Block in the Open Inguinal Hernia Repair: A Ran -
domized, Prospective, Parallel Groups Study
LT Paul Pellini, CRNA, MS, NC, USN; LT Ronald
Wagner, CRNA, MS, USN; LCDR Eric Seybolt, CRNA,

MS, NC, USN; CDR Gregory G. Nezat, CRNA, PhD, NC,
USN; Joseph E. Pellegrini, CRNA, PhD, DNP, CAPT(ret),
NC, USN
Navy Nurse Corps Anesthesia Program
Introduction: Regional anesthesia diminishes stress re-
sponses to surgical stimulation, decreases opioid require-
ments, provides postoperative analgesia, and potentially
reduces recuperation time. This study was designed to
compare the paravertebral nerve block (PVB) and in-
guinal nerve block (INB) in reducing postoperative pain
after open inguinal hernia repair (OIHR).
Methods: A total of 42 patients scheduled for unilateral
OIHR were enrolled in this prospective, randomized, par-
allel groups study. Preoperatively, subjects received either
the INB or PVB followed by a general anesthetic. The
primary variables analyzed included time to first anal-
gesic request, total opioid analgesic consumption over
the first 24 hours, and patient satisfaction.
Results: Forty-two patients completed the study (17
PVB, 25 INB). No significant statistical differences were
noted between groups in any of the measured variables;
however, patients in the PVB group had a time to first self
administered analgesic of 538 ± 545 minutes vs 318 ± 318
minutes in the INB group (P = 0.112). Additionally, the
PVB group required less pain medication during the first
24 hours after surgery: 5.71 ± 5.62 (morphine equiva-
lents) vs 7.45 ± 6.08 in the INB group (P = 0.363);
however, the satisfaction scores were equal between the
groups. Four of the 17 patients in the PVB group required
no medications during the first 24 hours compared with
only 1 of 25 patients in the INB group. Furthermore, pa-
tients in the PVB group experienced no adverse effects,
whereas 3 patients in the INB group experienced tran-
sient femoral nerve palsy. 
Conclusions: The longer duration of analgesia for PVB
does not speed time to discharge, decrease pain scores, or
significantly decrease total 24-hour opioid consumption
after OIHR. Inguinal nerve block for OIHR provides
somewhat less analgesic duration vs the PVB but is
quicker and easier to perform, provides equal patient sat-
isfaction, and has less serious complication potential. 
Sources of Funding: Naval Medical Center Portsmouth.

A50
Patient Satisfaction and Efficacy of Intrathecal
Opioids Following Total Knee Arthroplasty Surgery
Menusa Petrovski, RN, BSN; Jodi Johnson, RN, BSN
Wayne State University Nurse Anesthesia Program
Introduction: Spinal anesthesia with intrathecal opioids
is routinely used as the primary anesthetic for patients
undergoing total knee replacement surgery. Evidence re-
garding patient satisfaction and outcomes, positive or
negative, is lacking with this method of postoperative
pain management. This research study is aimed at assess-
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ing patients’ level of pain postoperatively, their satisfac-
tion with the method of pain management, and any un-
toward effects of intrathecal opioids such as nausea and
vomiting, urinary retention, and itching. 
Methods: After institutional review board approval was
obtained, information sheets were given to 50 patients un-
dergoing elective total knee arthroplasty receiving a spinal
anesthetic with the addition of intrathecal morphine. At
preset time intervals (arrival to postanesthesia care unit,
discharge from postanesthesia care unit, and when unit
nurses obtained vital signs), patients were asked to rate
their pain using a visual analogue scale (VAS) scale.
Approximately 24 hours after surgery, outcome variables
such as itching, nausea and vomiting, urinary retention,
and the need for additional pain medications was as-
sessed. At this time, patients were asked to score their
overall opinion of this pain management technique. 
Results: Findings suggest that intrathecal morphine pro-
vides pain relief for an average of 8 hours after administra-
tion. The average dose of intrathecal morphine was 0.2 mg.
Of the enrolled sample, 28% required additional pain relief
measures in the postanesthesia care unit and approximate-
ly 94% required opioids 8 hours following the administra-
tion of intrathecal morphine. The incidence of postopera-
tive nausea and vomiting occurred in 50% of the sample. 
Conclusion: Results of the study concluded that in-
trathecal morphine provided pain relief for an average of
8 hours following administration. The average overall
satisfaction score was 6, indicating that patients were par-
tially satisfied with their postoperative pain control. 

A51
Prophylactic Isopropyl Alcohol Inhalation and Intra -
venous Ondansetron vs Intravenous Ondansetron
Alone in the Prevention of Postoperative Nausea and
Vomiting
LT Kennett D. Radford, RN, BSN; LT Thomas N. Fuller,
RN, BSN; LCDR Brent Bushey, CRNA, MSNC, USN; CDR
John Maye, CRNA, PhD, NC, USN; Joseph E. Pellegrini,
CRNA, PhD, DNP, CAPT(ret), NC, USN
Navy Nurse Corps Anesthesia Program
Introduction: Postoperative nausea and vomiting
(PONV) is the most common problem experienced by
patients following general anesthesia. There are pharma-
cologic and nonpharmacologic treatment modalities for
PONV. The current standard of care is to administer in-
travenous (IV) ondansetron 15 to 30 minutes prior to ex-
tubation for patients determined to be at high risk for
PONV. Inhalation of isopropyl alcohol (IPA) vapors has
been shown to be equally efficacious when used in the
postanesthesia care unit (PACU). To date, no comparison
studies have been performed to determine if a combina-
tion of prophylactic IPA vapors and IV ondansetron
would result in a lower incidence of PONV as compared

with IV ondansetron alone.
Methods: A convenience sample of 80 patients scheduled
for general anesthesia under 1 hour and identified as high
risk for PONV were considered for inclusion. Following
informed consent, patients were randomized to receive a
combination of IPA vapors (nasal inhalation immediately
prior to preoxygenation) and IV ondansetron (15-30
minutes prior to extubation) or IV ondansetron alone.
Measured variables included demographics, 0 to 10
verbal numeric rating scale (VNRS) scores for nausea,
time to first emetic event, overall incidence of emetic
events, and satisfaction of nausea score (Likert scale).
Data were analyzed using descriptive and inferential sta-
tistics. A P-value < 0.05 was considered significant.  
Results: A total of 72 patients are enrolled in this study.
A preliminary review of the data reveals no significant
difference between the groups in terms of demographics,
time to first emetic event, incidence of PONV, and VNRS
scores of nausea. Both groups expressed satisfaction with
their nausea control.
Conclusions: The preliminary finding of this study is
that the prophylactic administration of IPA in combina-
tion with IV ondansetron does not decrease the incidence
or severity of PONV in patients considered high risk for
PONV as compared with those who received IV on-
dansetron alone.  

A52
How is the Quality of Anesthesia Care Being Meas -
ured in the State of Michigan?
Tina L. Reamer, RN, BSN; Shawn Fryzel, CRNA, MS; Lynn
L. Lebeck, CRNA, PhD
University of Michigan-Flint/Hurley Medical Center
Anesthesia Program 
Introduction: Quality care in anesthesia is absolutely one
of the most important issues facing the profession today.
The implications of poor quality care reach further than
just a lack of reimbursement and reduced patient
volumes. A lack of quality can mean the difference
between life and death in patient care. It is the duty of all
healthcare practitioners to be actively involved in quality
review, improvement, and education in order to provide
the best anesthesia care possible. The goal of this study
was to survey all Michigan hospital anesthesia depart-
ments to obtain information regarding the depth of
quality review being conducted and current methods of
improvement and education. 
Methods: Following institutional review board approval,
140 anesthesia departments were surveyed. A total of 55
surveys were returned for review. Results were statistical-
ly analyzed and appropriate comparisons made between
hospitals.
Results: Review of the data revealed that most anesthesia
departments in Michigan participate in some form of
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quality review with specific indicators tailored to capture
requirements from accrediting and insurance agencies.
Definite differences between Joint Commission of
Accredited Hospitals and Organizations (JCAHO) accred-
ited and non-JCAHO accredited hospitals were noted as
well as the number of indicators measured between rural
and city located hospitals. Most participants also agreed
that a national set of quality indicators would be benefi-
cial in advancing the quality of anesthesia care in
Michigan. 
Conclusions: Varied indicators and techniques of manage-
ment were noted between the hospitals studied with dif-
ferences such as size, accreditation affiliation, and teaching
status possibly contributing to the variations. Further
studies regarding the need for national anesthesia quality
measures may be warranted with consideration given to
the differences between hospitals and state requirements.
A uniform set of specific quality indicators for anesthesia
could assist in the continual strive for excellence in anes-
thesia care and the improved safety of patients. 
Sources of Funding: University of Michigan, Flint Office
of Research, the Gerald and Sharon Schreiber Research
Fund, and the Nick S. and Sharon G. George Research
Fund.

A53
Retrospective Study of Product Requirements for
Blood Loss in Abnormal Placentation
Kelley R. Richey, RN, BSN; Frederic L. Williams, RN, BSN;
Rachel Karlnoski, PhD; Katheryne Downes, MPH;
Devanand Mangar, MD; W. Patrick Monaghan, PhD, CLS,
SBB
University of North Florida
Introduction: Abnormal placentation is an abnormal
penetration of the uterine wall by the placental villi and
affects almost 1:2,500 pregnancies. These patients are at
greater risk for hemorrhage during placental removal and
can often lead to cesarian hysterectomy and mortality.
Advances in the form of obstetrical ultrasound and com-
puterized tomography (CT) and magnetic resonance
imaging (MRI) have enabled antenatal diagnosis, allow-
ing for elective instead of emergent management. With
consideration of the type of blood salvaging technique
performed, we compared the perioperative and postoper-
ative data of patients with abnormal placentation that re-
quired cesarean hysterectomy.
Methods: A retrospective analysis was performed from 26
patients admitted to our medical center with a confirmed
diagnosis of placenta accrete/increta/percreta between
January 2003 and January 2008. Ten patients underwent
prophylactic temporary bilateral internal iliac or common
iliac artery catheterization with balloon occlusion. Sixteen
patients underwent cesarean hysterectomy without en-
dovascular intervention. The following parameters were

evaluated and compared between the 2 groups: patient
age, gravidity, parity, gestational age at delivery, length of
stay (LOS), ICU days, perioperative total blood loss, blood
transfusion requirements and fluid replacement. Data
were analyzed using SPSS 15.0 (SPSS Inc, IL). 
Results: Total estimated blood loss was 6,140 mL in the
patients who received the balloon catheters and 2,763 mL
in the patients that did not receive a blood salvaging tech-
nique. Crystalloid solutions were used as the primary re-
placement over colloid and blood products. Patients who
had balloon catheters placed had a significantly higher
amount of blood transfused, 14.6 units, compared to 4.2
units for patients who did not have a blood salvaging
technique. There were no statistical differences in LOS or
number of ICU days.
Conclusion: Our results show no advantage in placing
iliac artery catheters to prevent blood loss. This investi-
gation reveals there is a need for continual progression in
the preparation and school of thought in managing these
cases effectively. 

A54
Correlation of VeinViewer and Ultrasound for
Peripheral Vein Width
Gregory J. Schears, MD; Mary Shirk Marienau, CRNA,
MSN; Tanya M. Dierksheide, BSN; Jacob R. Heesch, BSN;
Christina M. Bahls, BSN 
Mayo Clinic College of Medicine, School of Health
Sciences, Master of Nurse Anesthesia Program
Introduction: A new, noninvasive vein-imaging device
using near infrared light has been found useful in gaining
peripheral intravenous access. The VeinViewer device
created by Luminetx Corp. uses near infrared light,
which penetrates skin and subcutaneous fat without
causing damage to these tissues. This infrared imaging
device projects an enhanced image of subcutaneous veins
back onto a subject’s skin. Little research has been done
correlating the accuracy of the VeinViewer image with
images of veins from ultrasound. This study aims to cor-
relate the accuracy of VeinViewer near infrared device
and ultrasound imaging in determining the width of sub-
cutaneous blood vessels. 
Methods: Using the VeinViewer device, 3 measurements
of vessel width of 1 vein in the dorsum of the hand were
recorded and the mean measurement was used for statis-
tical analysis. This process was repeated for the wrist and
ventral forearm. Images of these same areas were also ob-
tained using the Sonosite Micromaxx ultrasound device
immediately after they were obtained using the
VeinViewer device. Measurements were made of the
vessel width and depth at the marked point.
Results: For the dorsum of the hand, the correlation co-
efficient was 0.64, indicating good agreement. There was
no significant bias for measurements in the hand. For the
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wrist and forearm, the correlation coefficients were 0.57
and 0.42, respectively, indicating poor agreement for
both. There was statistically significant bias (P > 0.0001)
that the VeinViewer image tended to be larger than the
measured ultrasound width when used to measure veins
in the wrist and forearm. 
Conclusions: The VeinViewer device tends to display an
image of the vein that is larger than the actual size. From
Bland-Altman plots, the variability in agreement between
methods was dependent on the width of the vein, with
better agreement at smaller widths. Venous access can be
difficult to obtain in patients whose veins are not visible
or palpable with a tourniquet. This occurs in the young,
the obese, darkly pigmented, and those with chronic
illness or prolonged hospitalization. The use of alternative
devices such as transillumination, ultrasound, and near
infrared imaging may lead to less time spent attempting IV
access, fewer attempts, and greater patient satisfaction.

A55
Implementation of Stress Reduction Techniques in
Nurse Anesthesia Students
Lindsay A. Seabolt, RN, BSN; Marianne M. Hadeed, RN,
BSN, BA
Wayne State University
Introduction: Nurse anesthesia graduate school is known
to have a rigorous curriculum and it is well documented
that it is indeed perceived by students as stressful.  The
increase in stress felt by graduate students can affect their
health status negatively, learning can be impaired, and
success can be difficult to achieve. Stress reduction tech-
niques may be extremely beneficial while in such a rigor-
ous program. The purpose of this study was to explore
techniques that may be used by nurse anesthesia students
to reduce their stress while progressing through their
graduate program. 
Methods: The potential stress-reducing effect of physical
activity, meditation, and social gathering with peers was
studied by having nurse anesthesia students voluntarily
partake in a 1-hour yoga class, a 1-hour meditation class,
and a 1-hour social gathering. Each of these 1-hour ses-
sions occurred in lieu of a 1-hour journal club course that
the students would otherwise be attending. This way, par-
ticipating in the study did not require any additional time
beyond that which was already committed to school.
After the students participated in all 3 activities, a survey
was distributed to ascertain the students’ opinions on
whether the yoga, meditation, or social gathering
reduced their stress (with anonymity maintained).  
Results: After analysis of the survey results using de-
scriptive statistics including the chi square and the
Mann-Whitney test, it was found that the highest mean
for stress reduction was for the social gathering followed
by yoga and then meditation, although statistically

similar. Men felt they were more supported by faculty, al-
though both groups were similarly stressed.
Conclusions: The overall conclusions of this research are
that anesthesia school was perceived as stressful by the
participants, and there was no single best stress reduction
technique identified. Further research is suggested.

A56
Evidence-Based Anesthesia: Who Says One Can’t Use
Desflurane With Laryngeal Mask Airways?
Shannon Segres, RN, MSN; Monica Douglas, RN, BSN;
Keisha Hackley, RN, BSN; Theresa Young, RN, BSN
University of Baltimore
Introduction: The laryngeal mask airway (LMA) is an in-
creasingly popular alternative to the face mask or endo-
tracheal tube for securing the airway in adult surgical pa-
tients undergoing general anesthesia. A number of
adjuvants are used to improve the conditions of LMA
usage with the hope that such use will decrease the prob-
ability of increased airway reactivity (eg, coughing,
gagging, laryngeal spasm, and bronchospasm). The use of
desflurane with a laryngeal mask airway (LMA) is an
ongoing controversy among anesthesia providers. Such
controversy exists because of the belief that desflurane
increases the potential for airway reactivity during the
maintenance phase of an anesthetic.
Objective: The objective was to investigate the available
evidence in regard to increased airway reactivity during
the maintenance phase of anesthesia while administering
desflurane via an LMA.
Methods: A narrative review of the literature was per-
formed using computerized healthcare databases.
Inclusion search criteria included the following subjects
as they relate to desflurane and the use of the LMA: the
discussion, study, or examination of adult surgical pa-
tients and LMA usage, airway reactivity, and pungency.
165 articles were identified. Of those, 11 were chosen for
in-depth investigation.
Results: Based on the review of the literature, desflurane
does not increase the incidence of airway reactivity when
used during the maintenance phase of anesthesia.
Conclusion: At this time, the evidence is inconclusive
and will require further investigation before definitive
changes in clinical practice are implemented.

A57
Minimizing the Heat Loss From Warmed Intravenous
Fluids Through the Use of a Thermal Sleeve Device
Rebecca A. Seijas-Ball, RN, BSN; W. Patrick Monaghan,
PhD, CLS, SBB; Ryan Shores, CRNA, MSN
University of North Florida
Introduction: Perioperative hypothermia adversely
impacts patients in multiple ways. Examples include im-
paired wound healing, increased incidence of infection,
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promotion of coagulopathies, and delayed awakening
from anesthetic agents. The Joint Commission now in-
cludes a postoperative hypothermia prevention measure
within the Surgical Care Improvement Project (SCIP-Inf-
7). Warmed intravenous fluids are often cited as a
method to reduce perioperative hypothermia in patients.
This research project examines the efficacy of infusing
prewarmed intravenous fluids with and without the use
of an assistive warming sleeve. 
Methods: In this bench-type research study, 6 groups of
prewarmed intravenous fluid (average 39.9°C) were exam-
ined for heat loss in the cold operating room (mean temp
17.6°C ± 1°C): (1) warmed intravenous fluids infusing at a
rate of 4 L/hour, (2) warmed intravenous fluids infusing at
a rate of 1 L/hour, and (3) warmed intravenous fluids in-
fusing at a rate of 250 mL/hour. The same 3 trials were sub-
sequently performed with the use of an assistive warming
device. Temperature measurements were obtained from 2
locations: (T1) inside of the intravenous bag and (T2) at the
distal end of the intravenous tubing in all 6 groups. Two
trials were performed for each of the 6 groups and temper-
ature averages were used for the data analysis. Groups 1, 2,
and 3 were control groups, while groups 4, 5, and 6 were
intervention groups using the insulating device.
Results: Data analysis showed the T2 temperatures were
maintained at higher temperatures proportionately with
higher infusion rates. The intervention groups using the
insulating sleeve demonstrated higher starting (T1) and
ending (T2) temperatures in all flow rate groups com-
pared with the control group. At lower flow rates, the
ending temperature difference was less significant
between the control and intervention groups. 
Conclusions: With all infusion rates, prewarmed intra-
venous fluids lose their heat and deliver fluids at tempera-
tures relatively hypothermic to normal human body tem-
perature. Preheating intravenous fluids should not be solely
relied upon to maintain warm intravenous fluid therapy.
The delivered temperature of prewarmed fluids appears to
be maintained with faster infusion rates and the tempera-
ture is better conserved with the use of an insulating device.

A58
Lipid Emulsion Therapy for Treatment of Local
Anesthetic Toxicity
Richard C. Shelden, RN, BSN, CCRN; Angela M. Conklin,
RN, BSN, CCRN; Leonard P. Linke, RN, BSN, CCRN
Texas Christian University School of Nurse Anesthesia
Introduction: Surgical patients are at risk for local anes-
thetic toxicity during the course of their procedures
through a variety of routes. Current incidence of local
anesthetic toxicity considered to be significant in adults
is reported at 7.5 to 20 per 10,000 peripheral nerve
blocks and as many as 4 per 10,000 epidurals. Local anes-
thetic toxicity has the potential to be lethal. Toxicity

leading to cardiovascular collapse has been historically
refractory to conventional therapy with cardiopulmonary
bypass providing the only definitive treatment.
Intravenous (IV) lipid emulsion has emerged as a treat-
ment for acute local anesthetic drug toxicity. 
Methods: The ACE Star Model of Knowledge Trans -
formation was selected to guide the evidence search
because it depicts the relationship between the stages of
knowledge transformation and the process by which
knowledge is translated into clinical practice. Electronic
databases searched were Cochrane, CINAHL, Medline,
and MD Consult. The search terms utilized were local
anesthetic, local anesthetic toxicity, cardiac toxicity, lipid
rescue, intralipid and lipid emulsion. Inclusion criteria
included animal studies and human case reports as well
as treatment of local anesthetic toxicity with lipid emul-
sion excluding toxicity of other agents. Five animal
studies published between 1998 and 2008 were chosen
for analysis. Each study involved inducing systemic local
anesthetic toxicity and attempting a variety of resuscita-
tion methods. 
Results: All the animal studies data revealed similar
results. Each showed that lipid emulsion can be an effec-
tive treatment for local anesthetic toxicity. The human
case reports showed variations in clinical presentation,
timing, and onset, but all had positive outcomes as well. 
Conclusions: Local anesthetic toxicity is a serious
threat for both patients and anesthesia providers. There
is justification for lipid emulsion therapy to be included
as part of a plan for managing systemic local anesthetic
toxicity. This necessitates the need for having lipid
emulsion readily available wherever local anesthetics
are used.  

A59
Adequate Fluid Administration and the Presence of a
Urinary Catheter
Kristin M. Short, RN, BSN; Andrea K. Coates, RN, BSN;
Karen K. Eaton, RN, BSN
University of Michigan-Flint/Hurley Anesthesia Program
Introduction: This study is a retrospective chart review to
determine if the presence of a foley catheter impacts in-
travenous (IV) fluid administration. A review of the liter-
ature was unable to identify previous research that de-
scribed the effects of urine output monitoring on the
administration of IV fluid intraoperatively. 
Methods: The sample consisted of 315 American Society
of Anesthesiologists class I to class III patients, 161 with
foley catheters (Group 1) and 154 without foley catheters
(Group 2), who underwent total knee arthroplasty at 2
medical institutions. The projected IV fluid requirements
for each patient were calculated using guidelines based
on patient-specific factors. The absolute difference
between the calculated fluid requirements and the actual
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fluid administered was calculated for each patient. The
actual difference between the calculated fluid require-
ments and the fluid administered was then calculated for
each group. The mean of the absolute difference and
actual difference was calculated. These means were com-
pared individually between groups using an independent
t test. The confounding independent variables of estimat-
ed blood loss, surgical duration, presence of diabetes, hy-
pertension, renal insufficiency, rheumatoid arthritis, and
BMI > 40 were analyzed using linear regression. 
Results: There was no statistically significant difference
between groups in the mean absolute difference (P =
0.285). There was a statistically significant difference
between groups in the actual difference of IV fluid (P =
0.044). The only confounding variable that was found to
be statistically significant was BMI > 40 (P ≤ 0.00). All
other confounding variables were not found to be statis-
tically significant. 
Conclusion: The volume of fluid administered did not
vary greatly from the calculated fluid requirements
between groups and was not statistically significant.
Group 1 received slightly more intravenous fluid than
Group 2. However, both groups received less intravenous
fluid than calculated on average.  Further research is
needed to examine other factors that may influence IV
fluid administration.

A60
The Effect of Immobilization Stress and Hormonal
Treatment on Nociception
Amanda L. Siangco, RN, BSN; Clinton J. Hartman, RN,
BSN, MBA; Danny C. Sandefur, RN, BSN; James M.
Spencer Jr, RN, BSN; Danette Cruthirds, CRNA, MSN;
Christopher A. Dyer, CRNA, MSN; Darwin O. Larco, BS; 
T. John Wu, PhD
Uniformed Services University Graduate School of
Nursing
Introduction: Chronic stress can have detrimental patho-
physiological effects to include alterations in pain.
Estradiol (E2), a gonadal hormone that binds with equal
affinity to estrogen receptors (ER) α and β, plays a role in
pain and the response to chronic stress denoting a poten-
tial site of modulation. This investigation evaluated the
effects of E2 and selective ER agonists in a chronic immo-
bilization stress model on neuroendocrine markers of
pain and stress; prolactin, vasopressin, and β-endorphin. 
Methods: Ovariectomized female Sprague-Dawley rats
were assigned to a 2 (no-stress × 60 min stress) × 4
(vehicle x E2 (0.25 mg/kg per day) x Propylpyrazoletriol
(PPT; 0.1 mg/kg per day), an ERα agonist x
Diarylpropionitrile (DPN; 0.1 mg/kg per day), an ERβ
agonist) factorial design. Drug delivery was by continuous
subcutaneous infusion via implanted Alzet osmotic
pumps. Stress animals underwent 60 minutes of daily im-

mobilization stress with fingerlike trap devices. Pain was
assessed with the hot plate test, an acute thermal pain test.
Serum hormone levels were analyzed with the respective
enzyme-linked immunosorbent assay (ELISA) test. 
Results: Stressed (S) animals had significantly higher (P
< 0.05) levels of serum vasopressin and β-endorphin
when compared with the nonstressed (NS) animals (S =
560.18 pg/mL vs NS = 415.73 pg/mL and S = 4.00 ng/mL
vs NS = 1.19 ng/mL). Pain testing showed animals treated
with E2 and PPT had increased pain tolerance when com-
pared to VEH animals (P < 0.05). A treatment effect of
significantly elevated serum prolactin levels (P < 0.05)
was also seen in E2 and PPT treated animals. 
Conclusion: Chronic immobilization stress exposure sig-
nificantly increased vasopressin and β-endorphin serum
hormone levels but not prolactin serum hormone.
However, stimulation of ERα with an agonist does in-
crease prolactin levels and increase pain tolerance. These
findings indicate a possible role of estrogen agonists in
the modulation of pain under chronic stress conditions.
Source of Funding: AANA Foundation, John F. Garde
Grant, Tri-Service Nursing Program, Department of
Defense, TSNRP Grant.

A61
Abstract for Survey Research Regarding Reversal of
Nondepolarizing Muscle Relaxants in Patients With 4
out of 4 Twitches and Sustained Tetanus
Donna M. Sieber, RN, BSN; Chase Middleton, RN, BSN;
Richard Maitz, RN, BSN
Mercer University School of Medicine/Medical Center of
Central Georgia School of Nurse Anesthesia
Introduction: The use of intermediate-acting nondepo-
larizing neuromuscular blocking (NMB) agents has
proven to lower the incidence of residual neuromuscular
block, thus encouraging many anesthesia providers to
omit the use of reversal agents. However, the risk of resid-
ual neuromuscular blockade and its resultant possible
negative physiological effects may persist despite demon-
stration of 4 out of 4 twitches and sustained tetanus in
the patient who has received a nondepolarizing muscle
relaxant. The purpose of this research was to gain a better
understanding of the thoughts and opinions of CRNAs
on the subject of neuromuscular blockade reversal, and
to examine current research findings, via comprehensive
literature review, to either support or challenge the clini-
cal decisions identified in our survey. 
Methods: This study was designed as a quantitative,
prospective, and anonymous email survey of a conven-
ience sample of CRNAs who are members of the Georgia
Association of Nurse Anesthetists (GANA). The survey in-
cluded 15 questions that investigated different aspects of
reversal consideration by the anesthetists. How often the
anesthesia providers reversed their relaxed patients who
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exhibited 4 out of 4 twitches and sustained tetanus under
different time frames was the primary focus of our survey.
Other relevant factors for consideration of reversal includ-
ed dosing, patient characteristics, and clinical issues. 
Results: This study demonstrates that the decision to
reverse NMB agents varies greatly among CRNAs who re-
sponded to our survey from divergent practice settings. In
asking specific questions related to the timeline of dosing,
an inverse relationship was identified between the length
of time since the last dose of NMB agent was given and the
frequency in which the anesthetists reported “always” re-
versing the relaxed patient. The majority of CRNAs sur-
veyed identified the risk of PONV to be their reason for
avoiding administration of NMB reversal agents. 
Conclusion: Further research is necessary to determine
subjective evidence for a definitive standard of practice
regarding the use of reversal agents when nondepolariz-
ing NMB agents have been given. Residual neuromuscu-
lar blockade has significant impact on morbidity and
mortality rates related to anesthesia; therefore, anesthesia
providers should give strong consideration to the practice
of routine administration of reversal agents for patients
who demonstrate 4 out of 4 twitches and sustained
tetanus at the end of surgical procedures requiring non-
depolarizing neuromuscular relaxation. 

A62
Is Labetalol Appropriate for Cocaine-Induced
Hypertension? A Narrative Review
Deborah L. Sollenberger, RN, BSN; Dawn Duncan, RN,
BSN; Jason Valdez, RN, BSN
University of Maryland, Nurse Anesthesia Program
Introduction: Occasionally, emergency surgery is re-
quired in a patient experiencing severe cocaine-induced
hypertension. Cocaine-induced hypertension is unique
in that it causes both a peripheral and central stimulation
of the alpha and beta receptor sites; therefore it is difficult
to determine which antihypertensive medications should
be used to treat this unique form of hypertension.
Multiple medication options are available but 1 antihy-
pertensive medication that appears to be best suited to
block this hypertensive effect is the medication labetalol
because it blocks both the alpha and beta receptor sites at
the peripheral and central levels. Therefore, the purpose
of this systematic review was to determine what effect la-
betalol would have on controlling cocaine-induced hy-
pertension. 
Methods: Utilizing an electronic search of the Ovid inter-
face for Medline 1950 through current, CINAHL, and
PubMed databases, keywords “cocaine” and “labetalol”
were searched separately and then combined to identify
relevant articles. Terms denoting labetalol were linked with
terms referring to cocaine-induced hypertension.
Bibliographies were also reviewed for other related articles.  

Results: Significant literature was identified, which in-
cluded case-controlled animal studies, randomized
control trials, review articles and retrospective/prospec-
tive studies. A total of 57 articles were identified and ab-
stracts were scrutinized to determine if they met inclu-
sionary criteria, and of these, 6 articles were chosen for
in-depth consideration. Findings from these articles all
supported that lebetalol, with its combined alpha and
beta adrenergic blockade, provided better protection
against the hemodynamic effects of cocaine than other
anti-hypertensive medications that only provided inde-
pendent alpha or beta blockade. 
Conclusions: The narrative review procedure was
applied successfully to collect evidence suggesting that
labetalol’s unique pharmacokinetics qualify it for consid-
eration as first line treatment in the management of a
cocaine-induced hypertensive crisis.

A63
Anesthesia Technique for Endobronchial Ultrasound-
Guided Fine Needle Aspiration of Mediastinal Lymph
Node 
Robert A. Staes II, CRNA; Mona Sarkiss, MD, PhD
University of Texas, MD Anderson Cancer Center
Introduction: The purpose of this poster is to reveal an
anesthesia technique for the endobronchial ultrasonogra-
phy procedure (EBUS) that can be administered in an
office-based outpatient setting. New minimally invasive
technology has allowed bronchoscopists the ability to
detect mediastinal and hilar lymphadenopathy. The en-
dobronchial ultrasound has high sensitivity and specifici-
ty when compared with computed tomography or
positron-emission tomography imaging for mediastinal
staging of patients with potentially resectable lung
cancer. Furthermore, the combination of EBUS and the
performance of real-time transbronchial needle aspira-
tion (TBNA) allows the bronchoscopist to accurately
stage the tissue, detect malignancy, and diagnose medi-
astinal lymphadenopathy.
Methods: From an anesthesia provider’s perspective, the
EBUS-TBNA presents several unique concerns. The most
important concern is the sharing of the airway with the
bronchoscopist. The laryngeal mask airway (LMA) seems
to be the most suitable device to secure the airway due to
its large internal diameter, and it also provides adequate
ventilation around the bronchoscope. Furthermore, the
LMA allows the bronchoscopist access to higher medi-
astinal lymph node station 2, that would otherwise be ob-
scured by the endotracheal tube (ETT). Induction is per-
formed with a small bolus of propofol and fentanyl. Once
mask ventilation is performed, a muscle relaxant is given.
The LMA or ETT is placed and confirmed by end tidal
CO2, auscultation, and bronchoscopy. A propofol infu-
sion (75-250 µg/kg per min) is titrated to maintain an ad-
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equate depth of anesthesia. The authors have found that
total intravenous anesthesia (TIVA) allows the broncho-
scopist to perform needle aspirations in close proximity
to major blood vessels in the mediastinum. Due to fre-
quent suctioning of the airway, increased bleeding at the
site of the needle puncture of bronchial mucosa, an in-
consistent delivery of volatile anesthetic gas to the
patient, and contamination of the procedure room at-
mosphere by volatile anesthetic gas, TIVA is preferred
over volatile anesthetics. Muscle relaxation is continued
as needed throughout to prevent reflex coughing and
laryngospasm during the procedure. 
Conclusions: It is important to develop innovative office-
based anesthesia techniques to support minimally inva-
sive procedures, which are increasing and gaining popu-
larity while maximizing patient comfort and safety.

A64
Critical Review: Anesthetic Immunomodulation in
Surgical Breast Oncology Patients
Kristen Starnes-Ott, CRNA , MSN, BS
University of Texas Health Science Center at Houston,
School of Nursing
Introduction: Surgical excision of breast tissue initiates
an inflammatory response and apoptosis. Anesthetic
agents and techniques are alleged to play a central role in
the patient’s immune response during the perioperative
period. These responses are hypothesized to impact
either directly by disturbing the functions of the immune
system or indirectly by modulating the stress response
during surgery. Immune depression after surgery and in
critically ill patients has been described; however, con-
tributing factors are difficult to distinguish. The purpose
of this integrative literature review was to synthesize the
current evidence of the effects of general and regional
anesthetics and the immune response in surgical patients. 
Methods: Systematic searches of prospective clinical
studies and retrospective observational studies published
in peer-reviewed journals from 1990 to 2007 were com-
pleted in 5 electronic databases. The quality of each study
was assessed according to a modified quality of reporting
metaanalyses (QUOROM) guidelines.
Results: A total of 22 publications met the inclusion crite-
ria and were included in the final synthesis. Information in
this review introduced experimental animals undergoing
surgery and/or anesthesia with endpoints such as prognos-
tic immunosuppression markers with rates of malignant
cell spread. Less well known associations between test
values of immune system markers and clinical end points
in human subjects were highlighted. While the magnitude
of surgical trauma is thought to have a more pronounced
effect on the immune response than anesthesia itself, mod-
erate agreement exists that anesthetic agents and tech-
niques have a significant immunomodulatory role.

Conclusion: This critical review describes and evaluates
the relationship of anesthesia techniques and immune re-
sponse. These findings are being used in the development
of a conceptual model that has potential to improve out-
comes for female breast oncology patients undergoing
surgery and anesthesia.

A65
Assessing the Ability of Anesthesia Providers to
Estimate Blood Loss
Bridget Terranella, RN, BSN; W. Patrick Monaghan, PhD,
CLS, SBB; Tammy L. Carroll, CRNA, MSN, ARNP
Nurse Anesthesia Program, Brooks College of Health,
University of North Florida
Introduction: Accuracy in blood loss estimation plays a
critical role in perioperative fluid management. Lab
values and invasive monitoring provide some input into
estimating blood loss, however, the anesthesia
provider’s visual assessment and fluid calculations
remain heavily relied upon. The goal of this study was
to assess whether anesthesia providers can accurately
estimate blood loss and fluid requirements based on a
simulation model and questionnaire. 
Methods: Participants provided blood loss estimations
based on a simulated operating room scenario. Four
areas of common blood loss collection were identified
for individual estimations: laparotomy sponges, suction
canisters, floor, and surgical field. Overall blood loss es-
timates were requested. Participants completed a ques-
tionnaire on fluid management calculations based on
the scenario. Collected demographic data included the
years of anesthesia experience, previous blood loss
training, and frequency in using blood loss calculations
formulas.
Results: A total of 41 individuals (23 first year student
nurse anesthetists, 14 second year student nurse anes-
thetists, and 4 Certified Registered Nurse Anesthetists)
completed the simulation and questionnaire. Preliminary
data showed most anesthesia providers visually underesti-
mated blood loss on the operative field, laparotomy pads,
and floor, and overestimated blood loss in canisters. Overall
total estimates, despite differentiating experience levels,
were widely variable. Most participants cited an education-
al institution as their primary site of blood loss training. 
Conclusion: Initial data clearly indicate that the estima-
tion of blood and fluid loss by anesthesia providers
remains a highly subjective process. Both overestimation
and underestimation of blood loss can detrimentally
affect patient outcome. A need for specialized blood loss
training is identified. 

A66
Comparison of Techniques for Eye Protection from
Corneal Abrasions during General Anesthesia 
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Stephanie Wallace, RN, BSN; Heather Chang, RN, BSN;
Emmanuel Kanjo, RN, BSN; Mary Saliski, BSN, MS, CRNP
University of Maryland Nurse Anesthesia Program
Introduction: Corneal abrasion is a frequent ocular injury
encountered during general anesthesia. Corneal abrasions
can make a patient’s postoperative period stressful and un-
comfortable. Although corneal abrasions are not debilitat-
ing, they can be very painful. Ocular protection methods
vary according to anesthesia provider, with no general
protocols in place with evidence-based research. Methods
currently used include hypoallergenic tape and ocular
ointment vs tape alone. This narrative review will ascer-
tain the best method for ocular protection during general
anesthesia by performing a literature review.
Methods: A narrative review of the literature was per-
formed using computerized biomedical databases and
Internet sources. The search included variations of the
search terms “corneal abrasion and general anesthesia.”
Only those articles in which a comparison between the
use of hypoallergenic tape with and without ocular oint-
ment were chosen for careful scrutiny. 
Results: A total of 15 articles were identified for careful
analysis. These articles included 7 randomized controlled
trials, 2 retrospective studies, 2 case reports, and 2 review
articles. A total of 63,011 patients were included in this
analysis dataset. After careful scrutiny of these articles,
no conclusive evidence could be surmised as to a superi-
or method of ocular protection and no differences in out-
comes was noted between using a combination of tape
with ocular ointment or using tape alone.  
Conclusion: The narrative review revealed few current
articles on ocular protection methods during general
anesthesia. The evidence produced did not demonstrate a
conclusive superior method between tape vs tape and
ointment. At this time it is acceptable to use either
method. It is necessary for more trials to be performed on
this topic. 
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Introduction: Effective pain management is a major goal
of modern obstetric care. Current research comparing
patient-controlled epidural analgesia (PCEA) and PCEA
with continuous lumbar epidural (CLE) have reported
conflicting results. The purpose of this study is to deter-
mine if there is a difference in analgesic efficacy, analgesic
requirements, motor blockade, and overall maternal sat-

isfaction between the PCEA or PCEA with CLE group
with a background infusion of 0.2% ropivacaine. 
Methods: A total of 88 patients (44 per arm) were en-
rolled in this prospective, randomized, blinded study.
After obtaining informed consent, patients were random-
ly assigned to a PCEA only or PCEA with CLE group.
Demographic data, pain scores, Bromage scores, total
local anesthetic consumption, and satisfaction scores
were the primary variables analyzed. 
Results: No demographics differences were noted
between the 2 groups. Mean verbal numerical rating scale
scores after epidural placement demonstrated no statisti-
cally significant differences. Mean Bromage scores were
consistently lower (ie, more motor control) in the PCEA
only group and reached statistical significance throughout
the 6 hour measurement period (P < 0.05). The PCEA
with CLE group had a 43% increase in total local anes-
thetic consumption compared to the PCEA group (P <
0.05). Satisfaction scores were equal between the groups. 
Conclusions: As a mode of epidural delivery, the PCEA
only mode was equally efficacious in terms of pain
control and patient satisfaction when compared to PCEA
with CLE mode. Additionally, the PCEA only group ex-
hibited less motor blockade and required less total local
anesthetic consumption when compared with the PCEA
with CLE group. Anesthesia providers should strongly
consider the use of the PCEA mode in patients for whom
excessive motor block could impede the progress of the
second stage of labor or when patients prefer a mode of
epidural administration that minimizes motor block but
retains analgesic efficacy.
Sources of Funding: Naval Medical Center Portsmouth.
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Introduction: Laparoscopic surgery has historically been
an indubitable contraindication for airway management
using a laryngeal mask airway (LMA). The rationale for
the current contraindication stems from theoretically
higher incidences of pulmonary aspiration, esophageal
regurgitation, and gastric insufflation. The purpose of
this paper is to conduct a review of current literature re-
garding the efficacy of LMA use in laparoscopic surgery
and to provide practice recommendations consistent with
the overall goals of outpatient surgery.
Methods: The Iowa Model of Evidenced-based Practice
to Promote Quality Care was used to guide the evidence
search. Framing a clinical question using the PICO
format identified the problem-focused trigger. Relevant
research and related literature was assembled, critiqued,
and synthesized for use in clinical practice. A total of
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5,174 anesthetics were reviewed through 5 randomized
controlled trials, a meta-analysis, and a 2-year survey.
Results: No evidence could be found to justify the
current practice of mandatory intubation with an endo-
tracheal tube (ETT) for outpatient laparoscopic proce-
dures. Incidences of pulmonary aspiration, esophageal
regurgitation, or gastric insufflation do not appear to be
exacerbated when an LMA is used as an alternative to en-
dotracheal intubation in appropriately selected patients.
Conclusions: Meticulous attention to selection of low-
risk patients is imperative when opting for the LMA. In
acceptable candidates, the pressure required to ventilate
should guide the choice of LMA device. The Classic LMA
(LMA-C) has been successfully used with  patients who
have a body mass index (BMI) < 30 kg/m2 and the
ProSeal LMA (PLMA) for BMI > 30 kg/m2. In general,
LMA-C is effective for airway pressures < 20 cm H2O and
the PLMA is more than capable of providing > 20 to 30+
cm H2O of positive pressure with no leak.
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Introduction: Obstructive sleep apnea (OSA) has been
shown to be associated with increased mortality and mor-
bidity in patients undergoing orthopedic surgery.
However, the current literature does not adequately
examine if a relationship exists between the presence of
OSA and patients undergoing gastric bypass surgery. 
Methods: Retrospective chart review of 1,006 patients
undergoing gastric bypass surgery at Mayo Clinic
between January 2000 and December 2007. Patients that
undergo bariatric surgery at the Mayo Clinic routinely
undergo preoperative examination, which yields data on
the presence as well as severity of OSA. Only patients
who had Mayo Clinic Sleep Medicine evaluations were
included in the chart review.
Results: The severity of OSA differed among patients.
36.3% of patients had mild OSA, 21.4% had moderate
OSA, and 42.3% had severe OSA. The mean body mass
index (BMI) of patients with OSA was 50.2, while those
without OSA had a mean BMI of 45.9. Men had a higher
incidence of OSA; 89.6% of men who underwent gastric
bypass surgery had some degree of OSA. Conversely, only
65.8% of women who underwent gastric bypass had some
degree of OSA. The mean age of patients with OSA was
48, whereas the mean age of patients without OSA was 42.
Conclusion: OSA is a common finding in patients pre-
senting for gastric bypass surgery. Increased age, male

gender, and increased BMI all appear to play a significant
role in the likelihood of OSA. 
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Introduction: The axillary brachial plexus block (AXB)
provides reliable surgical anesthesia, postoperative anal-
gesia, and improved outcomes. Research suggests axillary
brachial plexus block (AXB) using ultrasound guidance
(US) has higher success and fewer complications than the
peripheral nerve stimulation (PNS) technique; however,
more prospective studies are needed. The purpose of this
study was to compare PNS to US AXB on success, dura-
tion, and complications. 
Methods: A prospective, randomized pilot study of 32
American Society of Anesthesiologists class I through
class II patients undergoing upper extremity surgery was
conducted. Patients were randomized to receive a PNS or
US AXB with 30 mL 40 mL of 0.5% marcaine with
1:400,000 epinephrine. Sensory and motor block was
evaluated every 5 minutes for 30 minutes. Need for sup-
plemental blocks, anesthesia type (general anesthesia
[GA or MAC], total local anesthesia used, pain scores in
the postanesthesia care unit (PACU) and same day
surgery unit (SDSU), PACU time, narcotic use in PACU,
total morphine equivalents at home, block duration and
complications, and satisfaction scores were noted at 24
hours.
Results: Demographics, time to perform block, and local
anesthetic volume were similar (P > .05). At 15 minutes
93.3% (14/15) in the PNS group and 66.7% (8/12) in the
US group had sensory changes (P = .14), and 26.7%
(4/15) and 18.2% (2/11) had complete motor block (P =
.63). Supplemental blocks were required in 37.5% (6/16)
in the PNS group compared with 18.8% (3/16) in the US
group (P = .43). Mean pain scores were less than 1 and
total morphine equivalents were similar between groups
(P > .05). Satisfaction scores were high and no complica-
tions noted in either group. 
Conclusion: Regardless of technique, our results indicate
both blocks provided excellent postoperative analgesia.
Future studies comparing success (ie, need for supplemen-
tal blocks) may need 110 subjects per group. Large, multi-
site prospective studies are needed to detect differences in
outcomes between PNS and US techniques for AXB.
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Introduction: Continuous lumbar epidural infusions have
become the mainstay of pain management in parturients.
Despite the use of dilute local anesthetic solutions, many
parturients report considerable maternal dissatisfaction
secondary to prolonged motor blockade. One method that
has been reported to hasten return of motor function fol-
lowing epidural anesthesia is the injection of a normal
saline bolus through the catheter prior to removal;
however, this technique has not been investigated in par-
turients following epidural laboring analgesia. 
Methods: This randomized, prospective clinical investi-
gation was performed on 60 parturients who received a
0.125% bupivacaine with 2 µg/mL fentanyl solution via
pump continuous epidural analgesia (PCEA) for labor.
After delivery, following cessation of the epidural infu-
sion, those assigned to the treatment group received a 30
mL normal saline bolus through the epidural catheter
prior to removal, whereas those randomized to the
control group had the catheters removed without inter-
vention. Sensory and motor function was evaluated at
baseline and every 15 minutes thereafter for 1 hour fol-
lowing catheter removal. 
Results: A total of 53 patients were included in the analy-
sis. (Treatment = 27; Control = 26). No significant differ-
ences in demographics, local anesthetics, sensory levels
or opioids administered were noted between groups. No
differences in degree of motor blockade was noted
between groups except at 45 minutes following catheter
removal, when 89% of those in the treatment group had
a partial or no block as compared to a 65% ratio in the
control group. (P = .047). Satisfaction scores were similar
between groups.
Conclusion: Injection of a normal saline bolus through
the epidural catheter proved to be effective in hastening
motor recovery and may prove to be an effective method

to promote a quicker return of activities of daily living in
a parturient population. Future studies are needed to de-
termine time to full motor recovery and associated cost
savings.
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Introduction: When inserting an intravenous (IV)
needle/catheter, the pain experienced as the needle punc-
tures the skin can be minimized by injecting a small
amount of local anesthetic into the tissue directly at the IV
needle puncture site. Little evidence exists as to which local
anesthetic most effectively accomplishes this. This study
examines several local anesthetics; the goal was to deter-
mine which one is reported by the patients as being superi-
or at minimizing pain when undergoing IV insertion. 
Methods: After obtaining institutional review board ap-
proval, a convenience sample of 120 patients were con-
sented and randomly assigned to receive 1 of 4 local anes-
thetics: lidocaine, lidocaine buffered with sodium
bicarbonate, chloroprocaine, or bupivicaine. The dorsal
surface of the hand was utilized for IV placement. The pa-
tients rated their pain related to the local injection itself,
and again after the IV catheter was placed using a visual
analog scale (VAS). 
Results: There were no statistical differences noted in pain
scores after the injection of the local anesthetic (P = 0.412)
or upon insertion of the IV catheter itself (P = 0.250).
However, there was a moderate correlation between the
pain perceived by the injection of local anesthetic and in-
sertion of the IV catheter (r = 0.483, P = 0.001).
Conclusions: This research suggests that of the 4 differ-
ent types of local anesthetics tested, none was superior to
the others in providing pain relief when IV catheters are
being inserted. Limitations may have included the stan-
dard wait time for the anesthetics to take effect despite
varied onset times. Future research may attempt to assess
for chronic pain conditions as part of their inclusion/ex-
clusion criteria. The value of this research lies in the fact
that IV catheter insertion can be painful and may attrib-
ute to lower patient satisfaction. 


