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A18
Attitudes of male nurse anesthesia students
Patrick T. Block, CRNA; LTJG Donald P. White, CRNA
Georgetown University, Washington, DC
Introduction: There is a large disparity between the
percentage of men employed in the field of nursing
anesthesia (42%) and the total percentage of men
employed in the field of nursing (5%) as a whole. The
researchers sought the reasons for this disparity,
which had not previously been investigated. Data was
collected to identify why males choose to enter nurs-
ing and why males decide to become nurse anes-
thetists. The study was conducted in three phases:
focus group, tool development, and data analysis.
Methods: Phase I consisted of a focus group contain-
ing five male nurse anesthesia students enrolled at
Georgetown University. Participants in the focus
group were asked general questions, developed by
content experts, about nursing and nurse anesthesia.
The information gathered was analyzed and common
themes were identified. Phase II involved the develop-
ment of a tool for a pilot study based on the focus
group input. A pilot study was conducted on 26 male
nurse anesthesia students enrolled at Virginia Com-
monwealth University. The responses were analyzed,
and the tool was reviewed and revised by experts for
validity and reliability. Phase III included sending the
revised tool to 1,507 male nurse anesthesia students
throughout the United States. The total number of
respondents who met the inclusion criteria was 699,
with a confidence interval for the study of plus or
minus three percent (+/-3%).
Results: The results of this study indicate that the top
three reasons men entered nursing were (1) job secu-
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rity, (2) challenge of the career, (3) wanting to work
with people. The top three reasons for entering nurse
anesthesia were (1) money, (2) challenge of the spe-
cialty, (3) autonomy.
Source of Funding: Baxter and AANA Foundation

A19
Transient neurologic syndrome
Nicole A. Dimuzio, RN, BSN; Erica A. Schwab, RN, BSN
Wayne State University, Detroit, Michigan
Introduction: Transient neurologic syndrome (TNS)
was first reported in 1993 following spinal anesthesia
with lidocaine local anesthetic. TNS is characterized
by pain or dysesthesias in the buttocks or lower
extremities after recovery from spinal anesthesia.
Onset appears within 12-24 hours after complete
recovery from spinal anesthesia. The cause of this syn-
drome remains unknown. The purpose of this
research was to determine the incidence of TNS in
patients undergoing postpartum-tubal ligation
(PPTL) under lidocaine spinal or epidural anesthesia. 
Methods: A convenience sample of postpartum
patients scheduled for elective PPTL was was enrolled
in this study. The patients were either given hyper-
baric lidocaine spinal anesthetics or had their existing
labor epidural catheters injected with lidocaine for the
procedure. The patients were contacted 24-48 hours
after the procedure in person or by phone to assess
their symptoms of TNS. The subjects were inter-
viewed using a tool adapted from Hampl & Schneider
et al. The tool included questions regarding pain and
muscle weakness.
Results: The results of this study are based on data
obtained from 33 patients (23 spinal and 10 epidural
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anesthetics). The demographic characteristics for
both groups were comparable. 25% of the patients
(n=8) had a complaint of pain at a location other than
the operative site. Of these patients 2 reported
numbess and hyperthesia, 2 reported muscle weak-
ness, and 2 reported difficulty urinating. These symp-
toms may be associated with TNS. The symptoms
were unrelated to anesthetic technique, needle type,
number of attempts, or medication dosage. 
Conclusion: The results of this research demonstrated
that 37% of the patients interviewed (n=12) had some
complaint of pain following their tubal ligation. How-
ever, the residual pain from a vaginal childbirth fol-
lowed by an abdominal surgical procedure likely con-
founded the results. It was difficult to discern the
etiology of the symptoms and complaints of the
patients. A larger sample size and a follow-up call at
48 hours postoperatively may have provided more
information regarding the existence of TNS in this
population.

A20
Postoperative nausea and vomiting: Should treat-
ment be based on specific emetic trigger receptors? 
Karen Hergenreder, RN, BSN; Milo Engoren, MD; Susan
Guess, RN; Rosemary Ball, RN; JoAn Renert, RN 
Wayne State University, Detroit, Michigan 
Introduction: Postoperative nausea and vomiting
(PONV) is a common and costly complication of gen-
eral anesthesia. The prevention and treatment of
PONV is difficult because the etiology is complex, and
the risk factors predisposing individuals are varied.
Current antiemetic mediations used in the periopera-
tive period act by blocking specific emetic receptors.
Despite pharmacologic advances in dopainine, acetyl-
choline, serotonin, and histamine receptor theories,
anesthesia related nausea continues to be a significant
problem. The purpose of this study was to collect data
from adult surgical patients related to trigger and risk
factors, the occurrence and severity of PONV and the
efficacy of antiemetic medications. 
Methods: A sample of 100 patients was randomly
selected from the preoperative care unit. A survey was
given to each study participant meeting the inclusion
criteria. Routine procedures were followed through-
out the surgical process and were not altered based on
the research. Postoperatively, a chart review, a phone
call and/or visit was conducted to collect data related
to postoperative nausea and vomiting. 
Results: Thirty-one percent of the patients surveyed
experienced PONV. Sixty-eight percent were treated
with a prophylactic antiemetic. Of the antiemetics

administered, greater than ninety percent received a
serotonin antagonist with less than five percent receiv-
ing a multimodal regimen that would block more than
one receptor. Medications were administered without
regard to the patient’s history and risk factors. 
Conclusions: Individualization of antiemetic therapy
is an important factor in the prevention and treatment
of PONV. An individualized therapy will result in
selective blockade of specific emetic trigger receptors
and consequently a decreased incidence of PONV.

A21
The use of piezoelectric technology in monitoring
heart rate and respiratory rate in mechanically
ventilated patients undergoing general anesthesia:
A pilot study
CPT Jamie M. Atkins, RN, BSN; CPT Sean W. Burke, RN,
BSN, AN; CPT Ray J. Devlin, RN, BSN, AN; MAJ Randy
D. McDonald, CRNA, MHS, AN; Ken C. K. Cheung,
PhD; LTC Bruce A. Schoneboom, CRNA, PhD, AN
US Army Graduate Program in Anesthesia Nursing,
Tripler Army Medical Center (TAMC), Hawaii
Introduction: The Passive Physiological Monitor
(P2M) is a new system using piezoelectric technology
that is being developed for military applications to
monitor heart rate (HR) and respiratory rate (RR).
This study tests if the P2M correlates with current
monitors of HR and RR on patients undergoing gen-
eral anesthesia and mechanical ventilation. 
Methods: The Human Use Committee at TAMC
approved the study protocol. Investigators adhered to
the policies for protection of human subjects as pre-
scribed in 45 CFR 46. A convenience sample of physical
status I and II, male and female patients who were
scheduled for non-emergent lower extremity orthopedic
surgeries was recruited. HR and RR were collected using
the P2M and standard monitors (precordial stethoscope,
electrocardiography, and capnography) at five-minute
intervals for 30 minutes after induction of anesthesia.
Data were analyzed using a one-way analysis of variance
(ANOVA), and a Pearson’s r regression test.
Results: Twenty-five patients have been enrolled
(n=25) with 17 males and eight females. The average
(mean ± SD) weight was 78 ± 14 kilograms and height
of 68 ± 3 inches. A significant difference (p=.0024)
was noted for HR using the P2M (mean 69.09, SD
13.35) compared with ECG (64.5, 13.14) and PCS
(64.47, 13.07). No differences (p=.0465) were
revealed for RR with the P2M (8.33, 2.3) compared to
the ETCO2 (8.72, 0.9) and PCS (8.7, 1.03). Further,
there were no demonstrable correlations for HR and
RR comparing the P2M with standard monitors. 
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Conclusions: Although the mean values for measur-
ing RR for all three methods of monitoring were quite
similar, no strong correlations could be demonstrated.
Further, the P2M tended to over-count HR as com-
pared to the ECG and PCS in this patient population.
Possible explanations include that mechanical ventila-
tion interferes with the P2M, or a statistical error
related to the small sample size. Further development
and evaluation of the P2M is recommended.

A22
Enhancement of antinociception and restoration of
efficacy of oral morphine and codeine with an oral
injection D9 THC
Alex Rubo, RN, BSN; Diana L. Cichewicz, Sandra P.
Welch
Virginia Commonwealth University, Richmond, Virginia
Introduction: In mice, oral THC enhances opioid
antinociception. We questioned if THC can prolong
duration of action or enhance antinociception of high
and low oral doses of morphine and codeine. 
Methods: Groups of 6 male ICR mice were used. Two
groups were given oral vehicle (a 1:1:18 ratio of
emulphor, ethanol and saline) followed 15 minutes
later by oral dose of morphine (80 mg/kg or 20
mg/kg). Next two groups were given oral THC (20
mg/kg) followed 15 minutes later by an oral dose of
morphine (80 mg/kg or 20 mg/kg). Similarly, two
groups were given oral vehicle (a 1:1:18 ratio of
emulphor, ethanol and saline) followed 30 minutes
later by an oral dose of codeine (30 mg/kg or 100
mg/kg). The last two groups were dosed with an oral
THC (20 mg/kg) then 30 minutes later by an oral dose
of codeine (30 mg/kg or 100 mg/kg). All mice were
evaluated by using the tail-flick test at time points
ranging from 0-360 minutes. For the second part of
our experiment we found the time point at which
morphine and codeine were only marginally active
then injected oral THC (20 mg/kg) 15 minutes prior
to testing tail-flick at 360 minutes for morphine and
120 minutes for codeine. 
Results: There was no enhancement of antinocicep-
tion of morphine (80 mg/kg) by THC in comparison to
(80 mg/kg) of morphine given with vehicle. There was
a significant increase in duration of action and
antinociception when THC was given with (20 mg/kg)
morphine in comparison with (20 mg/kg) of morphine
given with vehicle. Codeine findings were similar to
morphine. THC given with high dose of codeine (100
mg/kg) in comparison to codeine (100 mg/kg) given
with vehicle did not show significant difference in
duration of action or enhancement of antinociception.

However, we found that THC given with (30 mg/kg) of
codeine increased duration of action and antinocicep-
tion in comparison to (30 mg/kg) codeine given with
vehicle. THC also dramatically restored antinocicep-
tion with both morphine and codeine. 
Conclusion: Instead of using higher dosage of opioid
alone, which can have detrimental side effects, combi-
nation of lower dose of opioid with THC results in
restoring and prolonging opioid analgesic effect. For
further research we suggest investigating intravenous
application of THC and opioids combining them
together in PCA pumps as well as to identify how
THC potentates analgesic effect on molecular level.

A23 
The effect of small-dose intraoperative ketamine
on postoperative pain and analgesic consumption
of patients undergoing orthopedic surgery below
the knee
Steven P. Walch, MBA, BSN; Matthew Brady, CRNA, MS
Wayne State University, Detroit, Michigan
Introduction: In controlling postoperative pain, the
incidence of side effects from narcotics increases in a
dose dependent fashion. Ketamine is widely used in
the clinical setting as an intravenous anesthetic and
analgesic. Ketamine has been shown to have analgesic
properties and reduce narcotic consumption at sub-
anesthetic doses. The purpose of this study is to
determine whether the administration of small-dose
ketamine decreases postoperative pain in patients
undergoing orthopedic procedures below the knee,
thus decreasing their total narcotic consumption and
the associated side effects.
Methods: Following informed consent, ASA I-II
patients aged 18-64 undergoing orthopedic surgery
below the knee were enrolled in the study and ran-
domized into one of two groups. All patients received
a standardized general anesthetic including sodium
thiopental, fentanyl and isoflurane. Group one
patients received small-dose ketamine (0.1 mg/kg) at
wound closure intravenously; group two patients did
not receive ketamine. A ten point visual analogue
scale was used to assess post-operative pain. Addi-
tionally, total narcotic consumption and any side
effects of ketamine and narcotics were recorded for
twenty-four hours postoperatively. Differences
between the two groups were tested using an inde-
pendent sample t-test.
Results: Twenty-six patients have been enrolled in the
study thus far. The demographic characteristics
between the control and experimental group were
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comparable. The results demonstrate no significant
differences in VAS scores or narcotic requirements
between the groups. 
Conclusion: The findings should be interpreted with
caution due to the small sample size achieved to date
(required sample size n=50). Data collection needs to
be completed for accurate interpretation of findings.
Future studies may consider the administration of
ketamine pre-emptively, as well as the use of a larger
ketamine dose.

A24
Effects of preincisional ketamine treatment on nat-
ural killer cell activity and postoperative pain
management after oral maxillofacial surgery
COL Normalynn Garrett, CRNA, PhD; Bruce C. Veit,
PhD; CPT Michael W. Bentley, CRNA, MSN; CPT John M.
Stas, CRNA, MSN; CPT Jimmie M. Johnson, CRNA, MSN
US Army Graduate Program in Anesthesia Nursing,
Fort Sam Houston, Texas
Introduction: Poorly controlled pain can lead to
numerous negative outcomes including increased risk
of cancer metastasis by suppressing natural killer
(NK) cell activity. Ketamine may be beneficial by
potentiating morphine-induced analgesia. Animal
studies, however, suggest ketamine suppresses NK
cell activity in a dose dependant manner.
Methods: Fifty-nine participants were enrolled in a
randomized double-blind, placebo controlled, clinical
trial and assigned to one of three groups. At induction
participants received propofol plus (1) saline 2 cc, (2)
ketamine 0.5 mg/kg, or (3) ketamine 1 mg/kg fol-
lowed by a standardized anesthesia protocol. The
Visual Analogue Scale (VAS) measured pain percep-
tion one hour postoperatively. Prolonged pain percep-
tion was derived from participants’ 24-hour opioid
consumption. Natural killer cell activity was meas-
ured before and 24 hours after ketamine administra-
tion using the 51Cr release assay and flow cytometry. 
Results: Kruskal-Wallis One-Way ANOVA of VAS data
revealed that females receiving a 0.5 mg/kg ketamine
bolus reported less pain (p<0.05) as compared with the
saline or the 1.0 mg/kg ketamine group. This finding
was not evident in males. A 2 ¥ 3 ANOVA comparing
opioid consumption among the three groups revealed
a drug by gender interaction (p<0.05), such that a 0.5
mg/kg ketamine bolus decreased postoperative opioid
consumption for females greater than for males. Post-
operative NK cell activity was suppressed equally
among groups as compared with preoperative values
(2 ¥ 3 ANOVA, p<0.001). 

Discussion: Females may be more sensitive to the kappa
analgesic effects of ketamine. The higher VAS scores and
increased opioid consumption with the 1.0 mg/kg dose
of ketamine may reflect greater dysphoria rather than
increased pain. Finally, although ketamine has been
shown to suppress NK cell activity in a dose dependant
manner, the opioid agonist properties of ketamine may
be sufficient to prevent this phenomenon. 
Source of funding: AANA Foundation

A25
A comparison of transcutaneous electrical stimu-
lation and Zofran to prevent postoperative nausea
and vomiting after gynecologic surgery 
Barbara J. Zavislak, RN, BSN
Wayne State University, Detroit, Michigan
Introduction: Gynecological surgery in conjunction
with general anesthesia is often associated with post-
operative nausea and vomiting. Pharmacologic ther-
apy appears to be only partially effective in treating
post-operative nausea and vomiting in this specific
group of individuals. This study evaluated the efficacy
of transcutaneous electrical stimulation (TES) versus
Zofran in the prevention of post-operative nausea and
vomiting (PONV).
Methods: After IRB approval and informed consent,
and via convenience sampling and random assign-
ment, patients were placed into either the transcuta-
neous electrical stimulation group or the Zofran
group. The anesthetic technique was standardized.
When the CRNA estimated that the patient was 30-40
minutes from extubation, the transcutaneous bracelet
or Zofran was administered. The individual was then
evaluated in the recovery room, at 24 and 48 hours
after administration, for incidence of post-operative
nausea and vomiting. Using the chi-square test, the
groups were tested for differences. A P-value of <.05
was considered significant.
Results: The demographic data was similar between
the two groups; including previous history of PONV,
previous history of motion sickness, and tobacco use.
The mean age for the Zofran group was 41.7 years and
the mean age for the TES group was 40.1 years. No
statistically significant differences were seen in the
incidences of PONV for all three time intervals: upon
arrival to the recovery room, the first 24 hours post-
operatively, and 48 hours post-operatively. Eleven
more patients are needed for the study to achieve the
intended sample size of 40.
Conclusions: Data collection will continue until
desired sample size is achieved. Preliminary results
suggest that using the most cost effective method for
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prevention of PONV in this specific group of patients
may be warranted.

A26
Neostigmine added to bupivacaine ilioinguinal
nerve block for postoperative analgesia
LT Brent A. Bushey, CRNA, MS, NC, USN; LT John P.
Hamilton, CRNA, MS, NC, USN; CDR Joseph E. 
Pellegrini, CRNA, DNSc, NC, USN; CDR Raymond J.
Hood, CRNA, MS, NC, USN
Navy Nurse Corps Anesthesia Program, Naval School
of Health Sciences, Portsmouth, Virginia
Introduction: Neostigmine has been shown to be a
useful analgesic adjunct of both neuraxial and periph-
eral nerve blocks. Improved latency of sensory block-
ade as well as enhanced onset and density have been
demonstrated. Based on these studies, the analgesic
effect of neostigmine added to a bupivacaine ilioin-
guinal nerve block was evaluated in this Food and
Drug Administration-approved Investigational New
Drug Application study.
Methods: Forty-five adult subjects undergoing open
inquinal herniorrhaphy under monitored anesthesia
care were randomized to receive an ilioinguinal nerve
block with 19 cc of 0.25% bupivacaine with either 1
cc normal saline (control) or 500 mcg (1 cc) neostig-
mine (experimental). Data collected included total
24-hour postoperative analgesic requirements, time to
first analgesic use, verbal numeric rating score
(VNRS) for pain, overall satisfaction with pain con-
trol, and incidence of side effects.
Results: No significant difference was noted between
groups regarding time to first request for analgesia
(p=0.874) or total morphine equivalents administered
in the first twenty-four hours (p=0.646). Further, there
was no significant difference between groups specific
to VNRS scores over twenty-four hours (p=0.472) or
patient satisfaction scores (p=0.656). There were no
significant adverse effects noted in either group.
Discussion: Based on these findings, the addition
of 500 mcg of neostigmine does not enhance the
analgesic efficacy of a bupivacaine ilioinguinal
nerve block. This may be related to dose response
factors or a barrier provided by the intact periph-
eral nerve.

A27
The effect of Pencan needle orientation on spinal
anesthesia outcomes
LT Kenneth Wofford, RN, BS, NC, USN; LCDR Jennifer
Moore, RN, BSN, NC, USN; LT Shawn Kase, RN, BS,
NC, USN; CDR Fred Wilkerson, CRNA, NC, USN; CDR

Joseph Kelly, CRNA, NC, USN; CDR Joseph Pellegrini,
CRNA, DNSc, NC, USN
Navy Nurse Corps Anesthesia Program, Naval Med-
ical Education and Training Command, Bethesda,
Maryland
Introduction: More outpatient procedures are being
performed with spinal anesthesia. Increased hospital
time may occur due to time required for resolution of
spinal block prior to discharge. Previous studies sug-
gested that controlling bevel orientation of a spinal nee-
dle during anesthetic injection can affect the sensory
blockade level, time to anesthesia onset, and duration
of analgesia, but little focus has been placed on anes-
thesia latency. The objective of this study was to deter-
mine the effects of varying bevel orientation on onset,
distribution, and duration of anesthesia in groups of
patients receiving surgery under spinal anesthesia. 
Methods: Sixty-one subjects scheduled for spinal
anesthesia for lower extremity or inguinal hernia sur-
gery were randomized into one of three groups for
spinal needle bevel orientation: cephalad, lateral, or
caudad. Times for placement of block, sensory block
onset, sensory and motor function return and readi-
ness for discharge to home were measured variables.
Results: No significant differences were noted
between groups in relation to demographics, number
of attempts and time to place the block, intraoperative
sedation requirements, length of surgery, VAS pain
scores, or post-op analgesic consumption. Similar sen-
sory levels were noted for all bevel orientations at 10
minutes post-block placement. No statistical differ-
ence was noted in hospital stay time between groups.
However, it was noted that the caudad group time to
discharge was significantly longer (45-90 minutes)
than the cephalad and lateral groups.
Conclusion: Pencan spinal needle bevel orientation did
not make a significant difference in sensory level
achieved or PACU and hospital length of stay but did
have an influence on the total length of hospital care.
This decreased time to discharge with cephalad/lateral
bevel orientation may result in significant savings, both
financially and in terms of manpower requirements. 

A28
Analgesic efficacy between two different combined
spinal epidural (CSE) techniques used for laboring
analgesia
CDR Raymond J. Hood, CRNA, MS, NC, USN; LCDR
Debbie A. O’Hare, CRNA, MS, NC, USN; LT James M.
Robertson, CRNA, MS, NC, USN; CDR Steven E.
DiChiara, CRNA, MSN, NC, USN; CDR Joseph E. 
Pellegrini, CRNA, DNSc, NC, USN
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Navy Nurse Corps Anesthesia Program, Naval School
of Health Sciences, Portsmouth, Virginia 
Introduction: When the CSE technique is used for
laboring analgesia, some practitioners advocate giving
a local anesthetic/opioid combination intrathecally
followed by initiation of epidural analgesia upon
request, while others advocate intrathecal opioid fol-
lowed by immediate initiation of epidural analgesia.
The purpose of this study was to compare the efficacy
and incidence of side effects of these two dosing
schemes when used for laboring analgesia. 
Methods: A total of 117 parturients were randomized to
receive an intrathecal dose of 25 µg fentanyl/2.5 mg
bupivacaine followed by initiation of epidural analgesia
on request (Group A) or 25 µg fentanyl followed by
immediate initiation of epidural analgesia (Group B).
Pain was measured using a 0-10 verbal numeric rating
scores (VNRS), motor block was measured using a mod-
ified Bromage score. Other variables measured included
demographic information, time to request for additional
analgesia, lengths of stage I and II of labor, mode of
delivery and maternal and neonatal vital signs. Descrip-
tive and inferential statistics were used to analyze
results. A p-value of < 0.05 was considered significant. 
Results: No significant difference between groups was
noted in relation to demographics, cervical dilatation
at CSE placement, lengths of Stage I or Stage II labor,
and maternal and neonatal vital signs.  Noted lower
VNRS pain scores at the multiple time intervals to 660
minutes following placement (p<0.05). Those sub-
jects in group A required significantly more supple-
mental bolus requirements than group B (p=0.003),
required less total amount of local anesthetic before
delivery (p=0.031), and delivered at a significantly
higher rate before any supplemental analgesia was
required (p=0.021).
Conclusions: Based on the results of this study, initia-
tion of epidural analgesia immediately following
intrathecal opioid placement when the CSE technique
is used for laboring analgesia results in lower anal-
gesic requirements and better pain control.

A29
The effect of preoperative administration of
ketorolac tromethamine on the incidence and
severity of postoperative nausea and vomiting
LCDR Brian C. O’Hair II, CRNA, MSN; LT Arnel J. Barba,
CRNA, MSN; LT Martin O’Connor, CRNA, MSN; CAPT
Charles Vacchiano, CRNA, PhD; CDR Joseph 
Pellegrini, CRNA, DNSc; LCDR John P. Maye, CRNA, PhD
Navy Nurse Corps Anesthesia Program, Naval School
of Health Sciences San Diego, California

Introduction: One possible source of the development
of postoperative nausea and vomiting is the release of
prostaglandins. Prostaglandins are released in response
to surgical stimulus and pain. The administration of
prostaglandins disrupted gastric slow wave and
increased the amount of nausea the subject experi-
enced. Interestingly a known biochemical response of
tissue to surgical injury is the synthesis and release of
prostaglandins via the arachidonic acid cascade. The
purpose of this investigation was to evaluate the ability
of 30 milligrams of ketorolac tromethamine (a
prostaglandin synthesis inhibitor) to reduce both the
severity and the incidence of postoperative nausea and
vomiting. 
Methods: Seventy female subjects scheduled for
laparoscopic gynecologic surgery participated in this
double blind placebo controlled study. The control
group (n= 5) received 5 milliliters of normal saline,
while the experimental group (n=35 ) received 30 mil-
ligrams of ketorolac tromethamine. Severity of nausea
in the postoperative period was measured with a 0-10
Numeric Rating Scale. Severity of nausea in the post-
operative period was recorded at the following time
points: (1) Preoperative baseline, (2) immediately
upon arrival to the postanesthesia care unit, and (3)
immediately before discharge from postanesthesia
care unit. If subjects experienced nausea during their
stay in the postanesthesia care unit they were med-
icated with a three-step protocol. Step 1 was the
administration of ondansetron 4 milligrams intra-
venously. Step 2 was the administration of a repeat
dose of ondansetron 4 milligrams. The third step was
the administration of an intravenous dose of droperi-
dol 0.625 milligrams. The incidence of nausea and
emetic events experienced was recorded as the num-
ber of events that occurred over the first 24 hours
after completion of the surgical procedure. The sever-
ity of nausea as measured by the Numeric Rating Scale
scores between groups were compared with the Mann-
Whitney U. The incidence of nausea and emetic
events over the first 24 hours was compared between
groups with a t-test analysis. 
Results: Statistical significance was found in the
reduction in the need of rescue protocol step 2 in the
population of patients who received ketorolac
tromethamine (P=.046). 
Conclusion: This study indicates that the administra-
tion of ketorolac may work best when given in con-
junction with an antiemetic to attenuate the PONV
response in patients undergoing laparoscopic gynecol-
ogical procedures.
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A30
Effects of propofol and etomidate in myoblast cells
exposed to hypoxia and re-oxygenation
Jay H. Kraenow, CRNA, BS, BSN; Ronald R. Gaddis, PhD
Department of Biological Science, MS in Nurse Anes-
thesia Program, Webster University, St. Louis, Missouri 
Introduction: Propofol (PPF) and etomidate (ET) are
commonly used induction agents in cardiovascular sur-
gery. Both agents exhibit neuroprotective properties
and may have cardioprotective properties as well. The
mechanism for a cardioprotective action is not well
defined. The purpose of this study was to determine the
cardioprotective effects of PPF and ET in preventing
myoblast cell injury by hypoxia and re-oxygenation.
Methods: Studies were performed using myoblast cells
obtained from American Type Culture Collection and
cultured in Dulbecco’s modified eagles media supple-
mented with 10% fetal bovine serum, penicillin 100
units/ml, streptomycin 1 mg/ml, fungizone 25 mg/ml
and incubated at 37∞C, with 5% CO2. Hypoxia was
induced in PC12 cells by placing cells in an atmos-
pheric environment of 95% nitrogen/5% CO2. Myoblast
were exposed to two different environments. One was
for 60 minutes with out re-oxygenation and the other
was for 60 minutes with 30 minutes with re-oxygena-
tion. Myoblast cell damage was assessed by measuring
cell viability and media lactate dehydrogenase (LDH).
Cell viability was determined using the trypan blue
exclusion technique and the Promega cell titer assay.
The cardioprotective effects of PPF and ET on myoblast
cells hypoxia was determined using varying doses of
either PPF or ET. Data were analyzed using ANOVA
with Tukey’s multiple comparisons test. A p value <
0.05 was considered statistically significant.
Results: Exposure of myoblast cells to a hypoxic envi-
ronment resulted in a time dependent increase in LDH
release and decreased cell viability, indicative of cell
injury. Pretreatment of myoblast with either PPF or ET
prior to placement in the hypoxic environment resulted
in attenuation of the hypoxia-induced damage. Both
PPF and ET were more effective at reducing damage
during re-oxygenation than during hypoxia alone.
Conclusion: In the present study, PPF and ET, at clin-
ically relevant concentrations, attenuated cell injury
and cell death during hypoxia followed by re-oxy-
genation. The mechanism for these results is currently
being evaluated. It may involve a reduction in necro-
sis or apoptosis.
Source of Funding: AANA Foundation Research
Grant

A31
Gender differences in recovery from propofol and
sevoflurane anesthesia
Capt Sean A. Strait, RN, BSN; Capt Dino Dominguez,
RN, BSN; Capt Donna T. Gunning, RN, BSN
US Army Graduate Program in Anesthesia Nursing,
Fort Sam Houston, Texas
Introduction: Research has shown that men and
women metabolize drugs differently, but little is
known about how gender affects recovery from gen-
eral anesthesia. The purpose of this study was to
determine if there were differences in recovery times
between men and women following general anesthe-
sia with sevoflurane and propofol.
Methods: Following Institutional Review Board
approval, twenty-four men and twenty-four women
were enrolled in this descriptive, non-randomized,
quasi-experimental study. After informed consent was
obtained, general anesthesia was induced with a stan-
dardized weight-based protocol. Anesthesia was main-
tained with a standard propofol infusion while
sevoflurane was adjusted to maintain appropriate
anesthetic depth. Recovery end points (eye opening
and hand grip) were elicited by investigators at one-
minute intervals following discontinuation of anes-
thetic agents. Subjects were considered recovered
when both end points were met.
Results: There was no statistically significant differ-
ence in ASA classification, type of surgery, or time to
recovery between the two groups.
Conclusion: No statistically significant difference was
found in recovery times between men and women
who received general anesthesia with propofol and
sevoflurane.

A32
A descriptive exploratory study of personality
types of nurse anesthesia students utilizing the
Myers-Briggs Type Indicator
Lonar Anthony Umadhay, RN, BSN, CCRN; John P.
McDonough, CRNA, EdD, ARNP
Florida International University, Anesthesiology
Nursing Program, Miami, Florida
Introduction: Personality typology has consistently
been linked to occupational choice. Although a number
of studies regarding personality types of nurses work-
ing in different specialty areas have been reported, the
data on this for the nurse anesthetist is lacking. The
purpose of this descriptive exploratory study is to
examine the personality types of nurses enrolled in a
nurse anesthesia program in South Florida.
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Method: The Myers-Briggs Type Indicator (MBTI)
questionnaire was used to collect data in this study. A
convenience sample of 48 subjects completed the sur-
vey appropriately for inclusion in the analysis.
Results: Descriptive statistics were used to analyze the
data. The personality type that occurred most fre-
quently was introversion-sensing-thinking-judging
(ISTJ) with a total of 12 (25%) of the 48 participants.
The second most frequently occurring type was the
extroversion-sensing-feeling-perceiving (ESFP). There
were equal number of introverts and extroverts in the
group. A majority [n=38 (79.2)] of respondents were
sensing in their ways of gathering information, only 10
(20.8%) preferred intuition. 25 (52.1%) of the respon-
dents preferred feeling to thinking in their way of eval-
uating information. Of the 48 participants, 29 (60.4%)
preferred judgment to perceiving process in making
decisions.
Conclusion: The results of this study indicate that
there is a predominant personality type in nurses
enrolled in nurse anesthesia programs. A comparison
from a previous study showed similar results with the
ISTJ as the most frequently occurring type. Another
comparison of these findings to a study of nurses from
other specialties showed that both groups indicated
the sensing-feeling type preference. This similarity
suggests that the sensing and feeling preferences are
characteristics of nurses, regardless of specialty area.

A33
The Universal Emergency Airway Flowchart: Pre-
venting accidents associated with emergency air-
way management
James M. Rich, CRNA, MA; Andrew M. Mason, MB, BS,
MRCS, LRCP; Michael A. E. Ramsay, MD, FRCA; Jeff 
Beeson, RN, EMT-P, MS-III; Robert Hancock, BS, LP, MS-IV
Baylor University Medical Center, Dallas, Texas
Introduction: Analysis of 522 adverse respiratory
events by Caplan et al revealed that 85% resulted in
death or brain damage. Approximately 75% of these
events were caused by inadequate ventilation, unde-
tected esophageal intubation, or difficult intubation.
The incidence of these events has sharply decreased in
the operating room but remains problematic in non-
operating room and prehospital locations. We
hypothesized that development of a universal emer-
gency airway flowchart might: (1) collate and organ-
ize current information on emergency airway manage-
ment into a single flowchart, and (2) provide a clear
strategy for prevention, recognition, decision-making,
and treatment of critical airway situations that occur
both in and out of the hospital.

Methods: A default PubMed English language litera-
ture review was done using the key words: difficult
airway algorithm and emergency airway algorithm.
Chapters pertaining to airway algorithms in airway
management textbooks published since 1995 were
also reviewed. 
Results: The Universal Emergency Airway Flowchart
was created by the first principal author (JMR). It con-
tains five pathways: (1) nontracheal intubation, (2)
rapid sequence intubation, (3) difficult intubation, (4)
rescue ventilation (RV), and (5) cricothyrotomy.  Evi-
dence based strategies for resolving critical airway sit-
uations are utilized. A critical airway is indicated by
(1) any “cannot ventilate – cannot intubate” situation,
(2) ≥ 3 failed intubation attempts or attempting intu-
bation for > 10 minutes, or (3) sustained hypoxemia
following inadequate positive pressure mask ventila-
tion with 100% oxygen. Use of RV to resolve a critical
airway situation involves using 100% oxygen and pos-
itive pressure ventilation via an American Heart Asso-
ciation class IIa alternative airway device (i.e., Com-
bitube or LMA) until a definitive airway can be
established. If RV fails, the next option is to use
transtracheal jet ventilation (TTJV) or a cricothyro-
tomy. A revised description of Walls’ crash airway con-
cept is presented. Additionally, Mason’s PU–92 Con-
cept (developed by the second principal author
[AMM]) measures level of consciousness (i.e., AVPU
scale) and oxygenation status (i.e., SpO2) for rapid
recognition of a crash airway. The AVPU system speci-
fies four levels of consciousness: (1) A (alert), (2) V
(responsive to a voice but not necessarily alert or ori-
ented), (3) P (responds only to pain), and (4) U (unre-
sponsive to pain). McKay et al reported that an AVPU
score of ‘P’ or ‘U’ corresponds to a Glasgow Coma
Score of ≤ 8, indicating that at least one of the criteria
for intubation is met. Designating clinical hypoxemia
at an SpO2 of 92% rather than 90% accounts for the
fact that pulse oximeters have an inherent accuracy of
± 2%. Therefore, a yes answer to the question “PU ≤
92?” is indicative that a crash airway exists.
Conclusions: Written test results from post-tests
administered after a Universal Emergency Airway
Flowchart lecture to > 250 attendees at seven multi-
disciplinary airway seminars between August 2002
and April 2003 are encouraging. Initial indications are
that the Universal Emergency Airway Flowchart pro-
vides a format for teaching and learning airway deci-
sion-making principles. Application of the flowchart
might help reduce the incidence of serious adverse
respiratory events. 
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A34
The effect of intranasal fentanyl on postoperative
analgesia and nausea and vomiting in children
undergoing bilateral myringotomy and polyethylene
(PE) tube placement
Stephanie Fuentes, RN, BSN; Eric Houk, RN, BSN;
Catherine O’Brien, RN, BSN; Karen Selley, CRNA, MS;
Lynn Lebeck, CRNA, MS; Haissam Khouri, MDA
University of Michigan/Hurley Medical Center, Flint,
Michigan
Introduction: Postoperative pediatric pain manage-
ment is a challenge. This challenge is even greater
without IV access. This study analyzed the effective-
ness of postoperative pain relief with intranasal fen-
tanyl balanced with analysis of its side effects to form
a more complete picture of its usefulness in pediatric
patients undergoing bilateral myringotomy (BMT)
and PE tube placement.
Methods: This was an IRB approved, prospective, sin-
gle blinded, randomized clinical study. The study pop-
ulation consisted of 34 subjects, ASA status I and II,
between the ages of 6 months and 5 years undergoing
BMT. The experimental protocol was explained to the
participants’ parents, and informed consent was
obtained. The subjects were randomized into 2
groups. All patients received acetaminophen 30 mg/kg
per rectum after induction. A total of 15 subjects
received intranasal saline, and 19 received 1.5 mcg/kg
intranasal fentanyl. The subjects were rated by RNs
utilizing the FLACC (Face Legs Activity Cry Consola-
bility) score or Interval Score on admission, 15 min-
utes post-admission, 30 minutes post-admission, and
at discharge from PACU.
Results: There were no significant demographic differ-
ences. There was no difference between groups in the
incidence of nausea and vomiting or administration of
rescue medications. There was one occurrence of nausea
and vomiting in the fentanyl group; however, this was
not statistically significant. The fentanyl group had sig-
nificantly lower mean pain scale ratings on admission to
PACU, at 15 minutes post-admission, 30 minutes post-
admission, and at discharge from PACU. There was no
significant difference in the mean pain ratings in the
same day surgery holding area before discharge home.
Conclusions: Intranasal fentanyl use reduced imme-
diate postoperative pain ratings following BMT sur-
gery without a significant increase in the incidence of
postoperative nausea and vomiting. Follow-up phone

calls showed satisfaction in both groups; with the fen-
tanyl group rating slightly higher, though not signifi-
cantly, in satisfaction.

A35
Xenon anesthesia: A review using levels of evidence 
Victor M. San Lucas, RN, BSN; Sass Elisha, CRNA, MS;
Shelly Lethiot, CRNA, MA; Edward Waters, CRNA, MN;
Dana Rutledge, RN, PhD 
Kaiser Permanente School of Anesthesia, California
State University, Fullerton, Pasadena, California 
Introduction: Xenon has long been known to have
both narcotic and anesthetic properties. However, its
acceptance in the field of anesthesia has been hindered
due to its high cost and difficulties with effective deliv-
ery as an inhalation anesthetic. Technological develop-
ments in xenon production, containment, and com-
puterized low-flow anesthesia delivery systems have
promoted a renewed interest in its use as a future alter-
native to conventional inhalation anesthetics. Recent
studies have shown xenon to have the characteristics
of being an ideal anesthetic gas, both medically and
environmentally. This poster utilized levels of evidence
to provide a review of research studies evaluating the
use of xenon as an inhalation anesthetic. 
Methods: Studies were identified using MEDLINE
and through examinations of bibliographies of pri-
mary and review articles. Articles were then screened
by the author for studies addressing the use of xenon
as an inhalation anesthetic. From the individual stud-
ies, data was abstracted regarding design features,
population, intervention, and outcomes. Studies were
graded by assigning them to defined levels according
to their design.
Results: A total of twenty-two studies using xenon as
an inhalation anesthetic were identified. Level I evi-
dence supported xenon anesthesia to be safe and
effective during a randomized multicenter clinical
trial. Level II evidence found xenon to provide effec-
tive sedation with no cardiac depression and fast
emergence. In addition, Level III evidence identified
xenon to be effectively delivered by low flow and to
provide myocardial stability with increased cerebral
blood flow.
Conclusion: Xenon was found to provide safe and
effective anesthesia with faster recovery times when
compared to conventional inhalation anesthetics.


