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ABSTRACTS

S-1.

EFFICACY OF V-GELTM SUPRA GLOTTIC AIRWAY OVER
LARYNGEAL MASK AIRWAY FOR RABBIT AIRWAY
MANAGEMENT

AUTHORS: H. Makino!, K. Hokamura?>, T. Kimura', S.
Kawashima', T. Katoh!, K. Umemura', S. Sato'

AFFILIATION: 'Anesthesiology and Intensive Care, Hamamatsu
University School of Medicine, Hamamatsu, Japan, *Pharmacology,
Hamamatsu University School of Medicine, Hamamatsu, Japan.

INTRODUCTION: Rabbits are widely used in experimental
research. Rabbit endotracheal intubation is difficult because of
the rabbits’ narrow pharyngeal inlet and small larynx. Researchers
usually perform tracheostomy in rabbits under general anesthesia;
however, in some studies, such as serial imaging studies,
tracheostomy is not preferable. Spontaneous breathing via a face
mask may not preserve the airway, and controlled ventilation
is difficult when the face mask is applied. In rabbits, repeated
intubation attempts might cause laryngeal trauma, which could then
result in airway obstruction following extubation. Some researchers
have reported the benefit of the laryngeal mask airway (LMA) for
airway management in rabbits. Recently, a novel supraglottic airway
device, v-gel® (Docsinnovent, UK), designed for rabbits became
available. We compared v-gel with LMA for airway management in
rabbits under general anesthesia.

METHODS: Hamamatsu University School of Medicine
Institutional Review Board approved this prospective trial. Male
Japanese white rabbits weighing 2.6 + 0.1 kg (n = 3) were used.
For general anesthesia in rabbits, an anesthesia machine (Apollo,
Driger, Germany) was used. General anesthesia was induced by 5%
isoflurane in 100% oxygen in a small anesthetic chamber. When the
animal became unresponsive to a mouth opening, the rabbit was
placed in the left lateral position. General anesthesia was maintained
using a small face mask with 2% isoflurane without muscle relaxant.
Standard monitoring (ECG, SPO,, and left femoral arterial blood
pressure) was applied.

LMA size 1 (Disposable Laryngeal Mask Straight, Ambu,
Denmark) or v-gel size R3 (for rabbit body weight from 1.8 kg to
3.5 kg) (Fig. 1, right: LMA size 1, left: v-gel size R3) was inserted
alternately in a randomized order. All devices were inserted by an
anesthesiologist with 15 years of experience (HM). The time from
insertion to adequate placement was recorded. Insertion success
and adequate placement was determined by auscultation (smooth
spontaneous breathing sound) and capnography attached to the
Apollo machine. After 10 min of spontaneous breathing, animals
were mechanically ventilated for 10 min. The conditions of
spontaneous breathing and mechanical ventilation, such as airway
pressure, air leak, air leak sound from the stethoscope placed on
the neck, and gastric insufflation (gastric insufflation sound and the
presence of abdominal distension), were evaluated and compared.

RESULTS: V-gel tends to have a shorter insertion time (v-gel:
15.3 £ 8.7 s vs LMA: 23.6 £ 5.1 s). Airway conditions during
spontaneous breathing of both groups were almost the same and
appropriate. In the v-gel group, adequate mechanical ventilation
was performed. However in the LMA group, gastric insufflation
and abdominal distension due to device misplacement was observed
(v-gel: 0/3 vs LMA: 3/3).

CONCLUSIONS: A shorter insertion time and less gastric
insufflation due to misplacement during mechanical ventilation
might make v-gel a more favorable option than LMA for airway
management in rabbits under general anesthesia.
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ABSTRACTS

S-2.

SIMPLE, FAST AND EASY INSERTION TECHNIQUE OF
THE PROSEAL LARYNGEAL MASK AIRWAY:SANDWICH
TECHNIQUE HUMAN

AUTHORS: M. Aoyagi

AFFILIATION: Anesthesia and Analgesia Service, Yoh Hospital
for Primary Care, Chiba, Japan

INTRODUCTION: ProSeal laryngeal mask airway(PLMA) is an
airway device that is relative easy to place by novice.The author
makes a insertion assist device that makes more easy to place of
PLMA(Sandwich technique).

METHOD: Sandwich technique shows Figure( Sandwich insertion
technique; (A) Put a pair of cards into the mouth. (B) Separate cards
with index finger and put the partially inflated cuff of PLMA into the
slit of the cards. (C—E) Holding the midportion of the airway tube,
push the tube down vertically until resistance is felt. (F) Remove

ANESTH ANALG
2015; 120; S-1 —S-532

cards out holding the tube.) With approval from the local ethics
committee and informed consent,50 adult patients were placed
PLMA using this technique.The following characteristics were
evaluated: (1) ease of the PLMA insertion; (2) insertion time; (3)
ventilatory condition; (4) trace of bleeding.

RESULTS: The overall insertion success rate and the success rate
at first attempt were 100%,respectively.The overall insertion time
were within ten seconds.There was no case with trace of bleeding.

CONCLUSIONS: The results show that PLMA insertion can be
easily succeeded using this Sandwich technique. Many techniques
of PLMA placement were repoted but more complicated. Brain’s
digital technique is best,but needs some skill. This technique make
simple,safty and speedy placement of PLMA.And also can be
apllied to special cases; (1) restricted mouth opening; (2) neutral in-
line position; (3) inexperienced hands; (4) lateral approach insertion
in prone position.
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S-3.

BUDESONIDE SUSPENSION FOR INHALATION REDUCES
RESPIRATORY SYMPTOMS AFTER ENDOTRACHEAL
INTUBATION AMONG PATIENTS UNDERGOING
GYNECOLOGICAL SURGERY: A RANDOMIZED
CONTROLLED TRIAL

AUTHORS: Y. Bai', T. Miller?, L. Law?, T. Gan*

AFFILIATION: 'Department of Anesthesiology, Tangshan
Maternal and Child Healthcare Hospital, H, Tangshan, China,
*Department of Anesthesiology, Duke, Durham, NC, *Department
of Anesthesiology, Duke University, Durham, NC, *Department of
Anesthesiology, Stony Brook University, Sony Brook, NY

ABSTRACT INTRODUCTION: The common post-intubation
respiratory symptoms after surgery under general anesthesia (GA)
include sore throat, cough, sputum and hoarseness of voice. A
previous randomized controlled trial (RCT) showed that applying
glucocorticoid gel on endotracheal tubes effectively reduced the
incidence and severity of postoperative sore throat. However, no
RCT has studied inhalational budesonide as a treatment to reduce
those post-intubation respiratory symptoms.

METHODS: Patients enrolled in the study were ages 18 to 62
years old, American Society of Anesthesiologists’ physical status
I or II, and scheduled for gynecological surgery under GA. They
were randomly assigned into either the budesonide group or the
placebo group. In the post-anesthesia care unit (PACU), patients
in the budesonide group inhaled budesonide suspension lmg in
Sml normal saline for 5 minutes whereas patients in the placebo
group inhaled only Sml normal saline. During the 24 hours (h) after
extubation, the incidence of sore throat, cough, hoarseness of voice,
sputum, and fever was recorded at 1h, 6h and 24h.

RESULT: 182 patients were included in our study (91 in each
group). Compared with placebo, budesonide significantly
decreased the incidence of cough and sore throat at 1h, 6h and 24h
postoperatively. Budesonide also reduced hoarseness of voice and
the severity of sore throat at 6h, and sputum production at 24h, but
had no effect on the incidence of fever.

CONCLUSIONS: Budesonide suspension for inhalation safely and
effectively reduces the incidence of respiratory symptoms after
endotracheal intubation: cough, sore throat, hoarseness of voice,
and sputum.

REFERENCES:

1. Arnold M. Sobel Md, Ben Sheiner MD, Robert Boyer MD:
possible prevention of complications following endotracheal
anesthesia. Anesthesia & Analgesia 1964, 43(5):504-509.

2. Jung TH, Rho JH, Hwang JH, Lee JH, Cha SC, Woo SC: The effect
of the humidifier on sore throat and cough after thyroidectomy.
Korean Journal of Anesthesiology 2011, 61(6):470-474.

3. Hisham AN, Roshilla H, Amri N, Aina en: post-thyroidectomy
sore throat following endotracheal intubation. Anz J Surg 2001,
71(11):669-671.

4. Christensen AM, Willemoes-Larsen H, Lundby L, Jakobsen KB:
Postoperativethroat complaints after tracheal intubation. British
Journal of Anaesthesia 1994, 73(6):786-787.

5. McHardy FE, Chung F: Postoperative sore throat: cause,
prevention and treatment. Anaesthesia 1999, 54(5):444-453.

6. Maruyama K, Sakai H, Miyazawa H, Toda N, linuma Y,
Mochizuki N, Hara K, Otagiri T: Sore throat and hoarseness
after total intravenous anaesthesia. British Journal of Anaesthesia
2004, 92(4):541-543.
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S-4.

USEFULNESS OF McGRATH® MAC VIDEO
LARYNGOSCOPE FOR TRAINING JUNIOR RESIDENTS
TO PERFECT ENDOTRACHEAL INTUBATION

AUTHORS: W. Shirasaka', K.
S. Toriyama!, T. Yamashita®, Y. Tani’;

AFFILIATION: !Anesthesia, Yao Tokusyukai General Hospital,
Yao, Japan, >Anesthesia, Yao Tokusyukai General Hospital, Yao-shi
Osaka, Japan, *Anesthesia, Yao Tokusyukai General Hospital, Yao-
shi, Osaka, Japan.

INTRODUCTION: Various devices have been developed in
recent years to simplify endotracheal intubation. These devices are
effective not only in the management of difficult airway', but also in
tracheal intubation training. In this prospective study, we evaluated
the usefulness of McGRATH® MAC video laryngoscope (Figure 1)
in training junior resident to master successful tracheal intubation.

Ikeshita!, M. Nomura!,

METHODS: The subjects were 5 junior residents who started their
tracheal intubation training at our department in 2013. Informed
consent was obtained from the patients. Each resident performed
tracheal intubation with a conventional Macintosh laryngoscope
and McGRATH® in turns (100 attempts in total; 50 attempts with
each device). We compared the rate of successful tracheal intubation
using the conventional Macintosh laryngoscope (Group C) with that
by McGRATH® (Group MG). Tracheal intubation was considered
successful when it was completed within 1 minute, whereas
successful intubation requiring more than 1 minute and esophageal
intubation were considered failures. Cases of difficult airway
(Cormack and Lehane grade III or IV) were excluded from the
study. The results were compared using the Student’s t-test, Mann
Whitney U test, and Chi-squared test. P < 0.05 denoted statistical
significance.

RESULTS: Patients’ demographics were similar in the two groups.
The success rate of tracheal intubation on the first to 30th attempts
was significantly higher in Group MG than Group C. However, no
significant differences were noted after the 31st attempts (Figure 2).
In cases of Mallampati class 3 or 4, the success rate was significantly
higher in Group MG than Group C (Figure 3). Incorrect esophageal
intubation was recorded in 4 (1.6%) cases of Group C and none in
Group MG.

CONCLUSIONS: McGRATH® enhances tracheal intubation
conducted by junior residents compared with conventional
Macintosh laryngoscope, and is an excellent tool in learning the
skill of proper and accurate endotracheal intubation.

REFERENCES:

1. Taylor AM, et al. The McGrath Series 5 videolaryngoscope
vs the Macintosh laryngoscope: a randomised, controlled
trial in patients with a simulated difficult airway. Anaesthesia.
2013;68:142-7.
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Figure 1. McGRATH® MAC video laryngoscope
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Figure 2. Success rate of tracheal intubation related to numbers of attempts
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Figure 3. Success rate of tracheal intubation in Mallampati class 3/4
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S-S.

MCGRATH® VIDEOLARYNGOSCOPE INSERTION
LENGTH FOR PEDIATRIC PATIENTS

AUTHORS: M. Nishi

AFFILIATION: Anesthesia, Ishikawa Prefectural Central Hospital,
Kanazawa, Japan

INTRODUCTION: When performing tracheal intubation on
pediatric patients, the laryngoscope blade must be selected in
accordance with the patient’s physique and blade insertion length
must be adjusted while confirming field of vision with the device.
Careless blade insertion can cause intraoral and pharyngeal damage.
Prior awareness of the depth of insertion may reduce the risk of such
damage. Understanding insertion length in advance could also allow
for swift visual recognition of the glottis, thereby reducing tracheal
intubation time and non-ventilation time.

This study investigated appropriate blade insertion length to achieve
the position with the best field of vision using the new McGrath®
videolaryngoscope on pediatric patients.

METHODS: A total of 170 ASA-PS 1 or 2 patients scheduled for
minor surgery at our hospital were recruited. Children for whom
airway management was predicted to be difficult were excluded.

After general anesthesia was induced, the subjects’ mouths were
passively opened and incisor intervals were measured. The
McGrath® blade was inserted and the site at which the mandibular
central incisors came into contact with the blade at the depth where
the best field of vision could be achieved on the LCD display
was marked. Distance from the blade tip was then measured after
tracheal intubation. The site of contact with the mandibular ridge
was measured in infant subjects who did not yet have all their teeth.
The relationships of opening diameter (incisor interval distance)
and blade insertion length with subject age, height and body weight
were investigated.

RESULTS: The clinical characteristics of the patients are shown in
Table 1. The McGrath® videolaryngoscope could be used to achieve
a good field of view of grade 1 or 2 for all subjects and tracheal
intubation was possible with 1 or 2 actions for all subjects. Blade
insertion length exhibited the strongest correlation with subject
height, with a regression line of Length (mm) = 0.393*Height (cm)
+31.7 (r = 0.87) (figure 1). Opening diameter exhibited hardly any
diameter according to age, body weight or height.

DISCUSSION: When the McGrath® videolaryngoscope is not
inserted intraorally under direct vision like a conventional
laryngoscope, it tends to be operated blindly until the glottis is
visually confirmed. If a blade with markings from the tip could be
practically applied, the risk of intraoral and pharyngeal injury could
be reduced and tracheal intubation time could be reduced (Figure 2).

CONCLUSION: MG blade insertion length for pediatric patients
can be estimated with Length (mm) = 0.4*Height (cm) + 32.

REFERENCES:
1. BrJ Anaesth. 2011;107:769-73.
2. Anesthesiology. 2008; 108:1004-8.
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BIOMECHANICAL POSTURE ANALYSIS IN TRACHEAL
INTUBATION PERFORMED BY NOVICE AND EXPERT
ANESTHESIOLOGISTS

AUTHORS: T. Kamiya!, Y. Kasuya', M. Nagai', H. Ishii, M.
Zecca®, A. Takanishi‘, M. Ozaki'

AFFILIATION: 'Anesthesiology, Tokyo Women’s Medical
University, Tokyo, Japan, ’Research Institute for Science and
Engineering, Waseda University, Tokyo, Japan, 3School of
Electronic, Electrical and Systems Engineering, Loughborough
University, Loughborough, United Kingdom, “Faculty of Science
and Engineering, Waseda University, Tokyo, Japan

INTRODUCTION AND GENERAL PURPOSE OF THE
STUDY: Tracheal intubation is the first basic skill to be acquired
for anesthesia residents. However objective evaluation methods
of airway management performance have not been established.
Empirically saying, we have been aware of uncertain tendency that
novices are performing tracheal intubation with unsophisticated
posture. The purpose of this study was to analyze the precise posture
difference during the tracheal intubation between novice anesthesia
resident and experienced anesthesiologists.

METHODS: Tracheal intubation onto the standard mannequin
was conducted using Macintosh type laryngoscope with standard
I.D. 7.0 mm tracheal tube, and was recorded by a video camera for
measuring the posture. With more than 3 year experience and more
than 300 times of tracheal intubation experiences anesthesiologist
were defined as an “Expert”. With less than 3 months experienced
residents were defined as “Novice”. Each subject repeated tracheal
intubation procedure 6 times. From the visual analysis of the video
recordings, procedure was divided into three phases of interest:
Phase 1, opening mouth and inserting a laryngoscope into mouth;
Phase 2, raising tongue and epiglottis with laryngoscope; Phase
3, inserting a tube. Data on the posture were extracted from the
video camera and analyzed. The posture was modeled by a closed
quadrangle. The 01 to 64 parameters and the Plumbar, Pcervical
spine, Peye and Pvocal cord positions for posture evaluation were
defined in Figurel. Group means of each 01 to 64 were compared
for significance using one-way ANOVA. Standard deviations of
each parameter among 6 repeated trials were also calculated.

RESULTS AND MAJOR FINDINGS: Six novice residents and 5
experienced anesthesiologists were studied. The averaged 03 value
of the experts (113.7 degree) was significantly smaller than that of
the novices (139.4 degree), and showed that while the direction of
the line of sight (Peye - Pvocal cord) for experts was perpendicular
to their face plane, that for novices was not so, as shown in Figure 2.
The averaged 01, 62 and 64 did not show large difference between
experts and novices. The standard deviation of 01 for novices (24.5
degree) was much bigger than that for experts (3.8 degree).

The novices tended to take a view of the vocal cord with only their
eyes turned up, while the experts take a view in front. The differences
of angles of line of sight to face plane between experts and novices
are considered to be caused by the difference in gazing steadily at
the vocal cords. And the upper body of the novices tends to bend
forward or backward while Phase 2 and Phase 3, while the upper
body of the experts remains upright (Figure 3). The differences in
postural dispersion between experts and novices are considered to
be caused by the assurance of imaged position from which they
should find vocal cord.

CONCLUSION: The angle of sight line to face plane and the angle
of the upper body showed great differences just before insertion of
the tube between novices and experts.

ANESTH ANALG
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OUTCOME OF ONE LUNG VENTILATION DURING
MINIMALLY INVASIVE ESOPHAGECTOMY

AUTHORS: P. Rahman
AFFILIATION: Anesthesiology, UC San Diego, San Diego, CA

INTRODUCTION: Overall morbidity after esophagectomy
remains high'. Currently , minimally invasive esophagectomy
(MIE) is being favored for surgical management of esophageal
cancer>®. However , there are concerns of adverse outcome after
prolonged one lung ventilation (OLV) during MIE .

METHODS: 35 patients who had MIE were included during 2007-
11 . Lung isolation with OLV performed in 28 ( 80%) patients , 7 (
20%) patients had laparoscopic transhiatal esophagectomy , did not
require OLV.

RESULT: Of the 35 patients , none suffered in hospital mortality .
Leucocytosis and fever was noted in 7 ( 20%) patient , 2 ( 6%) patient
found to have pneumonia , 3 (9%) patient had respiratory failure
requiring prolonged mechanical ventilation . Cardiac arrhythmia
was common 8 ( 23% ) after 24 hours , most common arrhythmia
being atrial fibrillation. 4 ( 11%) patient had demonstrated graft
leakage .

DATA ANALYSIS: Prior history of chemotherapy and or radiation
were found to have increased odd of development of postoperative
leukocytosis and fever , Pre existing cardiac disease was strong
indicator of post operative cardiac arrhythmia . However, Length
of anesthesia time , surgery time and one lung ventilation time did
not increase odd of occurrence of fever and leukocytosis , cardiac
arrhythmia and graft leakage.

DISCUSSION: There are concerns for higher complications among
patients undergoing minimally invasive esophagectomy because of
prolonged surgery and anesthesia time , resulting in prolonged OLV
time . Risks of one lung ventilation has been described including
physical consideration of lateral decubitus position ; other common
problems include proper isolation of the lungs by utilizing a dual
lumen endotracheal tube or bronchial blocker , and potential for
dynamic pulmonary hyperinflation , and hypoxia*°.

Despite prolonged mechanical ventilation and OLV time during
MIE, anesthesia technic including airway management with one
lung ventilation was not associated with increased in morbidities
in our study.

CONCLUSIONS: Duration of one lung ventilation was not
associated with increased perioperative complications after
minimally invasive esophagectomy .

REFERENCES:

1. Ng J. Update on anesthetic management for esophagectomy .
Current Opinion in Anesthesiology 2011; 24:37-43

2. Nagpal K, Ahmed K, Vats A, et al. Is minimally invasive surgery
beneficial in the management of esophageal cancer? A meta-
analysis Surg Endosc 2010; 24:1621-1629.

3. Biere SS, Cuesta MA, van der Peet DL. Minimally invasive
versus open esophagectomy for cancer: a systematic review and
meta-analysis. Minerva Chir 2009; 64:121-133.

4. S Tandon, S V Baudouin : Perioperative risk factors for acute
lung injury after elective esophagectomy Br J Anes 2001; 86:
633-38

5. McKevith JM, Pennefather SH. Respiratory complications after
oesophageal surgery. Curr Opin Anaesthesiol 2010; 23:34-40.
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Tablel Demographic Data

Number of patients ( n) 35
Age 65.5 ( +10.16)
Male ( mean £SD) 66.9 (£9.14)
Female( mean
£SD) 63.3(x11.3)
Sex (M:F) 25
History
Smoking (21/35)60%
Pulmonary diseases (9/35) 26%
Cardiovascular disease (9/35) 26%
Diagnosis
Adenocarcinoma (28/35) 80%
Squamous cell carcinoma (4/35) 11%
End stage Achalasia (2/35) 6%
Other (1/35) 3%
ASA Class
ASA Il (9/35) 26%
ASA I (25/35)71%
ASA IV (1/35)3%
Prior treatment
Chemoradiation (12/35) 34%
Endoscopic procedure (8/35) 23%
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OUT OF OPERATING ROOM AIRWAY MANAGEMENT
(OOORAM); THE DEPARTMENT OF VETERANS AFFAIRS
(VA) PROGRAM OF TRAINING AND CREDENTIALING
OF PROVIDERS

AUTHORS: T. M. Fuhrman, D. Jovanovic, J. Warren

AFFILIATION: Anesthesiology Service (123), Bay Pines VAHS,
Bay Pines, FL

INTRODUCTION: The VA system has over 100 hospitals. In
those hospitals, over 11,000 times a year, an emergency airway
management event occurs outside of the operating room. Yet
Anesthesia personnel (MDs or CRNAs) are in-hospital around the
clock in < 30% of VA hospitals. December 2012 the VA issued a
Directive mandated that Airway Management training for non-
anesthesia providers be instituted by December 2103. This abstract
describes the basics of this training and our experience since
implementation of the Directive.

METHODS: All non-anesthesia Airway Providers (Critical Care,
Emergency Room physicians and Respiratory Therapists) must take
an online course with power point and video presentations. This
course covers basic airway management, equipment and airway
evaluation. Then the learners must take a 4 hr simulation session
which addresses the online material; requires a demonstration of the
ability to secure a definitive airway on manikins; and then includes
patient scenarios necessitating utilization of that knowledge. Finally
the providers must demonstrate airway management skills on
patients in the OR.

Data on every OOORAM event is recorded on an airway-template
in the patient chart and all of the events have been tabulated as they
occur. Information gathered includes: airway provider, reason for
airway management need; intubation technique, pharmacologic
agents used and number of intubation attempts.

RESULTS: Respiratory Therapists provide almost all of our Out
of OR airway management with excellent results. Only one event
required rescue by Anesthesia. Two other events required a second
person to perform a intubation, in both cases a Respiratory Therapist
successfully intubated after ER physicians could not.

1st
Pass%

2014 | 116 | 72/62% | 44/37.9% |19/16.4% | 97/83.6% | 91%

Year #intub Emergent Elective MD RT

2013 | 118 |100/84.7% | 18/15.7% | 7/5.9% |111/94.1%| 86.5%

2008-
12

664 | 473/77% | 141/23% | 69/11% | 545/89% | 88%

Evenings and night intubations: 47.1% ‘08-’13 48.2% ‘14
OVERALL 47.2%

CONCLUSIONS: The VA has a new program to provide trained
and credentialed airway management providers for Out-of OR
airway events. In our hospital, it is a highly successful practice
providing excellent patient care at a significant cost savings over
continual In-House Anesthesia personnel.

This material is the result of work supported with resources and
the use of facilities of the VA Healthcare System. The contents of
this presentation do not represent the views of the Department of
Veterans Affairs or the United States Government.



ABSTRACTS S-9 ANESTH ANALG
2015; 120; S-1 —S-532

S-9.

CONNECTING MAPLESON F (JACKSON-REES)

SYSTEM TO THE NASAL AIRWAY MAINTAINS ADEQUATE
OXYGENATION FOR MORBIDLY OBESE PATIENTS
DURING DEEP SEDATION

AUTHORS: W. Chee

AFFILIATION: Department of Anesthesiology, Montefiore
Medical Center, Department of Anesthesi, Manhasset, NY

INTRODUCTION: Administration of deep sedation for morbidly
obese patients is a great concern for anesthesiologists with
maintaining adequate oxygenation.'! On the other hand, a decision
to intubate such the patients for relatively brief and non-invasive
procedures may not be clearly beneficial in terms of a risk-benefit
analysis.

Various methods have been described in improving oxygenation
including the use of a nasal facemask with a semi-closed circuit or a
nasal airway with a self-inflating (Ambu) bag.>? This paper describes
application of the Mapleson F (Jackson-Rees) circuit connecting to
the nasal airway to improve oxygenation, thus evading need for
intubation during off-site anesthesia procedures.

METHODS: AMaple F (Jackson-Rees) system was assembled using
a3 liter reservoir bag from the standard anesthesia circuit, a Jackson-
Rees Modification piece (King Systems Ref 60740), a connecting
adaptor (e.g., from an endotracheal tube) and a nasal airway. [Photo
1] The assembled set was prepared as a rescue device for patients
with morbid obesity (BMI>40) with or without obstructive sleep
apnea (OSA) scheduled for esophagogastroduodenoscopy (EGD)
or transesophageal echocardiography (TEE). [Photo 2] Decrease in
SpO, reading more than 3% or below 96% triggered for insertion
of a nasal airway and attachment of the prepared Mapleson circuit.

RESULTS: Total 6 patients (4 for EGD, 2 for TEE) with the
BMI over 40 were assisted with the Mapleson circuit attached to
the nasal airway. All the STOP-Bang scores of the patients were
greater than 3. 3 of the 6 patients used a CPAP machine at home.
After application of the device all recovered from the initially
decreased oxygen saturation reading to 100% within 20 seconds and
maintained it throughout the procedure. No adverse events occurred
including nose bleeding, laryngospasm, aspiration, intubation or
early termination of the procedure.

DISCUSSIONS/CONCLUSIONS: For morbidly obese patients
various methods have been described in oxygenation without
intubation. For example, a pediatric facemask with a regular
anesthesia circuit was used as a CPAP machine; an Ambu-bag was
used to deliver oxygen through the nasal airway. The Mapleson F
(Jackson-Rees) system provides higher oxygen concentration while
a nasal airway helps bypassing the upper airway obstruction and
channels the higher oxygen flow toward the tracheal inlet."* Unlike
an Ambu bag the movement of the reservoir bag can facilitate
visual monitoring of the gas exchange without holding the device.
By occluding the contralateral nostril and adjusting the venting
window, CPAP can be generated. In conclusion, use of Mapleson F
(Jackson-Rees) system for the nasal airway can be easily prepared
and effectively improve oxygenation in morbidly obese patients
undergoing off-site procedures.

REFERENCES:

1. J Anaesthesiol ClinPharmacol 2014;30:71-7

2. Anesth 2008;108:998-1003

3. Scientific Educational Exhibit. ASA 2014 Annual Meeting.

4. Basics of Anesthesia (6th Ed.); 204-206, Elsevier. Philadelphia

©International Anesthesia Research Society. Unauthorized Use Prohibited.
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PRE-WARMING OF THE I-GEL® FACILITATES
SUCCESSFUL INSERTION AND VENTILATION
EFFICACY WITH MUSCLE RELAXATION: A CLINICAL
RANDOMIZED STUDY

AUTHORS: N. Komasawa, I. Nishihara, S. Tatsumi, T. Minami

AFFILIATION: Anesthesiology, Osaka Medical College,
Takatsuki, Japan

INTRODUCTION: We hypothesized that the i-gel® cuff may mold
to the laryngeal structure faster if pre-warmed. We performed this
study to investigate this hypothesis by comparing the airway-sealing
pressure and leakage volume amount between i-gel® devices pre-
warmed to 42°C and those kept at room temperature (approximately
23°C).

METHODS: After obtaining written informed consent and, IRB
approval, patients aged 20 to 85 years who were to have general
anesthesia were assigned at random by using an envelope method to
one of two groups: 42°C pre-warmed group (W group; 34 patients)
and control group (C group; 34 patients). Without any premedication,
anesthesia was induced with propofol and remifentanil. Rocuronium
was administered as a muscle relaxant. The i-gel® was warmed to
42°C in a heating cabinet with an automatic temperature control
for 30 min before insertion in the W group, while it was stored at
room temperature (approximately 23°C) for the C group. Successful
insertion was confirmed by normal capnograph curves, and a sealing
pressure of >15 cm H,0.

Patients were ventilated with a tidal volume of 8 ml/ kg at 8 breaths
per minute until 30 min after the initiation of mechanical ventilation.
The %2 test was applied for the number of insertion attempts. Two-
way repeated measures analysis of variance was used to compare
sealing pressure and leak volume 30 s and 30 min after insertion.
Data are presented as mean + SD and 95% confidence interval. A
P-value of <0.05 was considered statistically significant.

RESULTS: The number of insertion attempts was one for 31 cases
and two for three cases in the W group and one for 24 cases and two
for 10 cases in the C group. All insertions were successful through
the second insertion. The number of successful ventilations in the
first trial was significantly higher in the W group (31 cases) than
the C group (24 cases) (P = 0.001). After successful insertion, the
sealing pressure was significantly higher in the W group than the C
group (P=0.001).

In both groups, the leak volume was significantly smaller after
30 min of mechanical ventilation than after 30 s (P< 0.001).
Furthermore, the leak volume was significantly smaller after 30 s
in the W group than the C group (P = 0.002), but not after 30 min
(P=0.69).

DISCUSSION: The sealing pressure was significantly higher, and
the leak volume was significantly smaller with warming the i-gel® to
42°C. Furthermore, the leak volume was significantly smaller in the
W group 30 s after mechanical ventilation, whereas the difference
between the W and C groups disappeared after 30 min. Though
the difference of sealing pressure and leakage volume may not be
clinically significant, we believe that the higher insertion success
rate is a benefit to pre-warming of the i-gel. These data suggest
that pre-warming the i-gel® to 42°C would enable the cuff to fit the
pharyngeal structure effectively.

In conclusion, an i-gel® pre-warmed to 42°C provided a higher
successful insertion rate and sealing pressure and a smaller leak
volume upon mechanical ventilation, as compared with an i-gel®
kept at room temperature. With the i-gel®, pre-warming to 42°C
may be beneficial for definite airway management.
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FEASIBILITY OF AWAKE NASOPHARYNGEAL
ENDOSCOPY FOR AIRWAY ASSESSMENTS IN THE
PREOPERATIVE ANAESTHETIC CLINIC

AUTHORS: H. R. Abdullah', N. Goldenberg?, C. Deb’, D. T. Wong?

AFFILIATION: 'Anesthesiology, Singapore General Hospital,
Singapore, Singapore, *Anesthesiology, University of Toronto,
Toronto, ON, Canada, 3Anesthesiology, Toronto Western Hospital,
Toronto, ON, Canada

INTRODUCTION: Airway assessment is an integral part of
preoperative evaluation as complications in airway management
is one of the most devastating in medicine. However, prediction
of difficult laryngoscopy from individual components of bedside
airway examination remains poor in its specificity and sensitivity'.
Traditional airway examination may not reveal abnormalities at the
base of tongue, epiglottis, glottis aperture, or the larynx. It may not
divulge enough information to predict the difficulty of performing
a flexible bronchoscope guided intubation, a common primary or
back-up technique for managing difficult airway. The utility of
preoperative flexible endoscopic airway examination in patients
undergoing head and neck surgery has been studied and noted to
provide more information and was able to influence a change in
the patient’s airway management plan®®. This procedure however,
requires expertise, time and careful logistics planning if it were to be
incorporated into the workflow of a busy clinic. We aim to study the
feasibility of performing nasopharyngeal endoscopy (NPE) in the
preoperative clinic for cases of suspected difficult airway.

METHODS: On approval of the Research Ethics Board, 12 patients
from the preoperative clinic with risks for difficult airway were
selected to undergo awake nasopharyngeal endoscopy to assess
the airway. Time taken and ease of the endoscopy was recorded
and the following findings were sought: (1) a single-plane optical
path to the laryngeal inlet, (2) a mass or other anatomic distortion
that might prevent correct seating of a supraglottic airway (SGA)
device, and (3) an anterior airway lesion that could be traumatized
by direct or video laryngoscopy?. Preparation and completion time
were recorded as well. Patients were asked to rate their perception of
the time taken and their level of comfort throughout the procedure
while the endoscopists were asked to rate their perceived ease of the
procedure and its utility.

RESULTS: Mean duration for the preparation of the endoscope
was 194.5 (SD 26.8) seconds and for the procedure itself was
120 (SD 51.4) seconds. 58.3% of patients reported that it was
faster than expected while the other 41.7% reported it was just as
expected. 16.7% rated “no discomfort” during the procedure, 75
% reported that the examination was “tolerable” and 8.3% rated
the procedure as “uncomfortable”. The ease of incorporating NPE
into the preoperative clinic workflow was perceived as “easy” 50%
of the time and “manageable” the other 50% of the time by the
endoscopists. No complications were observed.

CONCLUSIONS: We conclude that performing an awake NPE in
the preoperative clinic setting is feasible. Further research should
be encouraged to explore the full clinical utility of the procedure in
predicting difficult airway and difficult flexible endoscopy. Whilst
its usefulness has been demonstrated among the head and neck
surgery patients?, we suspect its application may be extended to
other population as well.

REFERENCES:

1. Anesthesiology 2005; 103(2):429-37
2. Anesth Analg 2011; 112(3):602-7

3. Anesth Analg 2011;112(3):519-520
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INTRAOPERATIVE APPLICATION OF THE
STANDARD QUANTITATIVE ENDOTRACHEAL TUBE
CUFF LEAK TEST FOR PRONE MECHANICALLY
VENTILATED PATIENTS

AUTHORS: S. Kreilinger', L. M. Adiutori?, D. Ekundayo’,
G. Edelman®

AFFILIATION: 'Anesthesiology, University of Illinois, Chicago,
IL, 2Anesthesiology, University of Illinois at Chicago, Chicago, IL,
Anesthesiology, University of Illinois at Chicago, Chicago, IL

INTRODUCTION: Postoperative airway edema and need for
reintubation are potential complications following extensive prone
spine surgery. Currently no standard methodology exists to assess
postoperative airway compromise in this patient subset. Common
postoperative tests include physical examination and a qualitative
endotracheal tube occlusion leak test. Additionally, a quantitative
endotracheal cuff leak test can be employed which has been
validated in patients in the intensive care unit for risk stratification
for respiratory compromise after extubation'. It is known that a
leak of greater than 15% is predictive of successful extubation in
the ICU?. Studies have not been performed using this methodology
in the operating room. This study investigates using a quantitative
postoperative endotracheal cuff leak test to predict postoperative
airway obstruction more accurately and, therefore, to determine the
safety of patient extubation following prone spine surgery.

METHODS: Twenty-eight adult patients scheduled for elective
spine surgery in the prone position were enrolled in this pilot study.
A quantitative endotracheal tube cuff leak test'? was performed
twice during the surgery. The first test followed induction and
intubation prior to prone positioning; the second test was performed
at the conclusion of surgery following return to the supine
position. Percentage cuff leak was defined as: 100 X (TV(cuff
inflated)-TV(cuff deflated))/ TV(cuff inflated). Data gathered post-
operatively included airway edema, respiratory distress, incidence
of postoperative re-intubation, and timing of extubation for those
who remained intubated following surgery. The incidence and
extent of postoperative airway obstruction as indicated by the
quantitative leak test was determined, and multivariate logistic
regression modeling used to identify potential contributing risk
factors. A negative cuff leak test was defined as a leak of < 15% of
tidal volume.

RESULTS: The overall incidence of a negative cuff leak test was
43%. No patients in this study required reintubation. Significant risk
factors for a negative cuff leak test included: age, female gender,
duration of anesthesia, duration of surgery, ETT size, total fluids and
positive fluid balance.

CONCLUSIONS: Following prone spine surgery, a large portion
of patients have a non-reassuring postoperative endotracheal tube
cuff leak test. We observed that none of our patients with a negative
cuff leak required reintubation. Risk factors for a negative leak test
have been identified. This study was underpowered to conclude
that the quantitative leak test is of minimal value in this setting;
however, further study is currently underway.

REFERENCES:

1. Chung, YH, Chao, TY, CHIU, CT, Lin, MC: The cuff-leak test
is a simple tool to verify severe laryngeal edema in patients
undergoing long-term mechanical ventilation. Critical Care
Medicine 2006; 34(2):409-414

2. De Bast, Y, De Backer, D, Moraine, JJ, Lemaire, M,
Vandenborght, C, Vincent, JL: The cuff leak test to predict

failure of tracheal extubation for laryngeal edema. Intensive
Care Medicine 2002; 28:1267-1272
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RANDOMIZED CONTROLLED TRIAL COMPARING THE
MCGRATH MAC VIDEO LARYNGOSCOPE WITH KING
VISION VIDEO LARYNGOSCOPE IN ADULT PATIENTS

AUTHORS: B. D. Alvis!, D. Hester?, M. Higgins?, P. St. Jacques?®

AFFILIATION: ' Anesthesiology Critical Care Medicine, Vanderbilt
Medical Center, Nashville, TN, *Anesthesiology, Vanderbilt Medical
Center, Nashville, TN

INTRODUCTION: The past two decades have seen the advent
of many new airway management devices.!? Due to the rapidity of
device development and the brief time of their clinical availability,
little efficacy and comparative testing has been performed on these
devices. In this study we compare the performance of the McGrath
MAC and King Vision laryngoscope systems for endotracheal
intubation in adult patients with predicted normal airways when
used by beginning users. Our hypothesis was that, the McGrath
MAC device would require fewer intubation attempts and shorter
intubation times than the King Vision when performed by novice
users.

METHODS: The study is a randomized controlled trial in a general
adult operating suite at an academic medical center. We enrolled
sixty-six adult surgical patients with predicted easy intubation.
The patients were randomized to undergo endotracheal intubation
with either the McGrath MAC video laryngoscope or the King
Vision video laryngoscope using the channeled blade attachment.
The primary outcomes were success on first attempt and time of
intubation. The laryngoscopic view, lowest observed oxygen
saturation, number of attempts, assist maneuvers, and documented
airway trauma events were also recorded.

RESULTS: The median time for successful intubation was
significantly shorter in the McGrath MAC group compared to the
King Vision group (17 vs. 38 seconds; p<0.001). There was a higher
first attempt success rate (intubation in less than 90 seconds) in the
McGrath MAC group compared to the King Vision group (100%
vs. 89%, P<0.01). Also, more patients in the King Vision group had
an oxygen desaturation below 90% compared to the McGrath MAC
group (3 vs 0; p< 0.034). There were no significant differences
between groups in the quality of laryngoscopic view, number of
attempts, requirement for assist maneuvers, or airway trauma.

CONCLUSIONS: The McGrath MAC video laryngoscope allowed
for significantly shorter times to endotracheal intubation, higher
success rates on first attempt, and fewer desaturations compared to
the King Vision video laryngoscope when used by beginning users.

REFERENCES:

1. Video-laryngoscopes in the adult airway management: a topical
review of the literature. Acta Anaesthesiol Scand 2010;54:1050-
61.

2. Randomized controlled trial of the A.P. Advance, McGrath,
and Macintosh laryngoscopes in normal and difficult intubation
scenarios: a manikin study. Br J Anaesth 2011;107:983-8.
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REVIEW OF AIRWAY DATA AND MANAGEMENT IN
ATERTIARY CARE CENTER: IS THERE A NEED FOR
SURGICAL AIRWAY TRAINING?

AUTHORS: B. O’Hara!, S. Walls', A. Banerjee', M. D. McEvoy?,
L. C. Fowler?

AFFILIATION: 'Anesthesiology, Vanderbilt University Medical
Center, Nashville, TN, 2Anesthesiology, Vanderbilt University
Medical Center, Nashville, TN

INTRODUCTION: Increasing obesity in the population, critically
ill patients and remote sedation has lead to increasing number of
emergency situations requiring difficult airway management.
There is no established required surgical airway training amongst
anesthesiology residents. This retrospective analysis establishes the
incidence of difficult airways in a large academic medical center
and equipment used. Current anesthesia faculty and residents were
also surveyed to evaluate the need for future airway training in an
anesthesia residency program. Studies show that residents with
cadaver-based airway instruction show increased confidence in
performing a cricothyrotomy by 70% (Hatton, 2006). European
studies show less than 50% of included providers adhere to difficult
airway standards of obtaining surgical airway access (Green, 2009).
Such skills can encourage the use of life saving airway management
techniques through increased teaching and hands-on training.

METHODS: IRB approval was obtained for access of over 6,000
airway records from a collaborative perioperative database over a
S-year period. A survey was conducted with 88 anesthesia attendings
and faculty responses regarding surgical airway management and
previous training.

RESULTS: Of the 6,286 airway records obtained, 4,277 airway
procedure notes were complete. The total rate of labeled difficult
airway was 11%. There were 5 failed airways with patient deaths.
Anesthesia personnel responded to 54% of airways. The anesthesia
service labeled only 3 % of airways as difficult, a lower percent than
emergency medicine, surgical and medicine services who responded
to the airway emergencies. The rate of portable video laryngoscope
(VL) usage was 4.6% compared to direct laryngoscope usage
at 6.8% in difficult airways. 24% of difficult airways requiring
multiple attempts were successful after changing to a VL. Of
attending and resident anesthesia physicians surveyed, 32% percent
were comfortable performing emergency airway interventions.

CONCLUSIONS: Anesthesia providers respond to a majority of
difficult emergency airways. Portable VL usage should be included
in emergency airway equipment supplies, consistent with recent
practice guidelines survey data (Apfelbaum, 2013). Future studies
evaluating the usefulness of an advanced airway curriculum,
including surgical training and simulation, are needed to improve
competency of anesthesia providers.

REFERENCES:

Apfelbaum, J. e. (2013). Practice guidelines for management of
the difficult airway: an updated report by the American Society
of Anesthesiologists Task Force on Management of the Difficult
Airway. Anesthesiology , 251-270.
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Hatton, K. e. (2006). Educating anesthesiology residents to perform
percutaneous cricothyrotomy, retrograde intubation, and fiberoptic
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INTRODUCTION: Gastric-to-pulmonary microaspiration (aspira-
tion without grossly visible gastric material) has been associated with
significant morbidity including acute respiratory distress syndrome
(ARDS) and hospital acquired pneumonia (HAP)."* One proposed
technique to prevent aspiration is cricoid pressure. Recently, there
has been growing evidence which questions the effectiveness of
cricoid pressure.®” Currently, cricoid pressure for patients with
risk factors for microaspiration (obesity, GERD and diabetes)
is used variably.® Airway pepsin A has been shown to be a very
specific biochemical marker for gastric-to-pulmonary aspiration.’
By randomizing patients at risk for microaspiration (but not
macroaspiration) to cricoid pressure versus no cricoid pressure and
measuring airway pepsin A immediately after elective intubation,
we sought to provide a very sensitive and specific assessment of
the effectiveness of cricoid pressure to prevent aspiration during
elective induction of anesthesia and intubation.

METHODS: A randomized controlled pilot trial was completed.
Surgical listings were screened to identify patients at risk for
microaspiration and satisfied all inclusion and exclusion criteria
(Table 1). Prior to enrollment, educational materials outlining
current cricoid pressure recommendations were distributed to all
involved anesthesia providers.

To ensure patient safety, anesthesia providers were explicitly
instructed to adjust or remove cricoid pressure if they believed its
application was putting their patient at risk. Immediately following
intubation a sterile suction catheter was passed down the ET tube to
suction secretions in the lower airways and tested for the presence
of Pepsin A.

RESULTS: Between August 5, 2014 and October 3, 2014, 95
patients completed the trial procedures (Figure 1). There were 7 of
95 patients (7.4%) who deviated from protocol and crossed over to
the other treatment arm (all crossed over from the cricoid arm to
the no cricoid arm). To date, pepsin A results are available for 76 of
the patients (17 sample results for pepsin A are currently pending).
The results of pepsin A measurement and the incidence of HAP,
ARDS, difficult mask ventilation and difficult direct laryngoscopy
are presented in Table 2.

There was only 1 case of HAP and 1 case of ARDS within 7 days
of the index intubation. The case of HAP occurred in the no cricoid
arm and the case of ARDS occurred in the cricoid arm. The patient
who developed HAP had a lower airway sample which was positive
for pepsin A. The patient who developed ARDS had a lower airway
sample which was negative for pepsin A.

CONCLUSIONS: Over a 60 day period, our group completed the
screening and enrollment phase of this randomized trial for a total of
95 patients. No clear evidence of increased harm (increased risk of
gastric-to-pulmonary aspiration, difficult mask ventilation, difficult
direct laryngoscopy, development of HAP or ARDS) was detected
in either arm of the trial. These findings suggest that a larger,
multicenter trial cricoid pressure for elective intubation of patients
with risk factors for microaspiration would be feasible.
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Figure 1. Enr ion of Study Participants

223 patients screened positive for inclusion criteria based on
surgical listing schedule and electronic medical record review

120 not included (did not meet with study
personnel, refused consent or found to
not meet Inclusion and exclusion criteria

L after Interview with study coordinator

103 patients enrolled I

2 withdeawn due to cancellation of
surgery

! 2 vithdrawn due to discovery of exclusion
| criteria after consent was obtained

4 withdrawn due to no airway sample
J collection

v
95 patients completed the trial and were
included in Per-Protocol analyses

—){ 2 withdrawn due to esophageal intubation

v
93 patients completed the trial and underwent
Intention-to-Treat primary analyses
45 had Cricoid Pressure
48 had No Cricoid Pressure
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Table 1. Patient Selection Criteria

Inclusion Criteria

Exclusion Criteria

Age atleast 18 years

Emergency surgery

Obesity (BMI>30), diabetes mellitus or GERD

Known or suspected difficult airway

Planned general endotracheal intubation

Any risk factor for macroaspiration:

-esophageal stricture, hiatal hernia, achalasia,
non-fasting status, esophageal diverticulum,
small bowel obstruction, decreased level of
consciousness, gravid status

Refusal of provider or patient to participate

Table 2. Outcomes

All patients Cricoid No Cricoid p-value
Intention-to-Treat Analysis
Pepsin A present, n (%; 95%CI) 11 (14.5; 8.3-24.1) 5(13.9:6.1-28.7) 6 (15.0;7.1-29.1) 0.801
HAP, n (%: 95%CI) 1(1.1;0.2-5.9) 0 (0.0) 1(22:04-11.8)
ARDS. n(%: 95%CI) 1(1.1:0.2-5.9) 1(2.2:0.4-11.8) 0(0.0)
Per-Protocol Analysis
Pepsin A present. n (%; 95%CI) 11 (14.5; 8.3-24.1) 4(12.9:5.1-28.9) 7(15.6;7.7-28.8) 0.745
Difficult mask, n (%; 95%CI) 35(36.8; 27.8-46.9) 13 (33.3; 20.6-49.0) 22(39.3;27.6-52.4)  0.553
Difficult DL, n (%: 95%CI) 8(9.6:5.0-17.9) 4(10.8:4.3-24.7 4(8.7:3.4-20.3) 0.746

*DL = directlaryngoscopy
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A NEW AIRWAY MANAGEMENT IN
NEUROANESTHESIOLOGY: I-GEL LARYNGEAL MASK
AIRWAY COMBINED WITH TRACHEAL TUBE FOR
PATIENTS UNDERGOING POSTERIOR FOSSA SURGERY

AUTHORS: C. Tang'?, F. Kang', X. Huang', J. Li'

AFFILIATION: 'Anesthesiology, Southern District of Anhui
Provincial Hospital, Hefei, China, >Department of Anesthesiology,
Li Ka Shing Faculty of Medicine, University of Hong Kong, Hong
Kong, China

INTRODUCTION AND GENERAL PURPOSE OF THE STUDY:
Systemic hemodynamic changes induced by extubation and
emergence may increase the risk of postoperative intracranial
hemorrhage and cerebral edema'?, especially for posterior fossa
surgery patients. We compared the safety characteristics, systemic
hemodynamic variables and cough incidence during the induction
and emergence of posterior fossa surgery patients from general
anesthesia either according to this new I-gel combined with
endotracheal tube technique or those of a traditional endotracheal
tube airway technique in a prospective randomized clinical trial.

METHODS: Sixty-six patients undergoing posterior fossa surgery
were randomly allotted to receive either endotracheal tube (Group
TT), or I-gel combined with endotracheal tube (Group TI). In Group
TI, after anesthesia induction, we inserted I-gel then endotracheal
tube through its air duct, and used the endotracheal tube to
ventilate during intraoperative. After sutured the scalp, removed the
endotracheal tube and maintained ventilation with I-gel. Heart rate
(HR), mean arterial pressure (MAP), peak airway pressure (Ppeak),
end-tidal carbon dioxide tension (ETCO,), arterial oxygen partial
pressure (PaO,), arterial carbon dioxide partial pressure (PaCO,),
plasma B-endorphin (B-EP) and cortisol (Cor) concentrations,
blood glucose level (BG), operation time, spontaneous breathing
recovery time, modify observer’s assessment of alertness/sedation
(MOAA/S) score, and adverse events were recorded.
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RESULTS AND MAJOR FINDINGS: No differences were
found between groups at baseline. Group TI had lower MAP and
HR during intubation and extubation, the highest mean intergroup
difference of 12.73 mm Hg in MAP and 22.0 beats/min in HR (P
< 0.0001). Vasoactive drugs were administered to more TT-group
patients than TI-group patients (13 [43.3%] vs. 2 [6.7%)] patients,
respectively; P =0.000). Ppeak, ETCO,, PaO, and PaCO, were
similar during intraoperative period; Group TI had better PaO, and
PaCO, during emergence. Plasma B-EP and Cor concentrations and
BG level were lower during intraoperative period than at baseline
in both groups (P < 0.0001); they rose during emergence, and the
Cor concentration even higher than at baseline (TT Group P <
0.0001; TI Group P = 0.0008). The percent increase tended to be
higher in Group TT (p<0.05). The stress reaction of extubation was
greater than that of intubation, and also the strongest point during
the whole process. Group TI had a lighter stress reaction during both
induction and emergence (p<0.05). Spontaneous breathing recovery
time and eye opening time were not significant (P =0.084 and P
=0.426). However, I-gel removal time was longer (P =0.000), but
the MOAA/S score was higher (P =0.032). No serious bucking and
hypertension were seen in Group TI.

CONCLUSIONS: I-gel combined with endotracheal tube can be
used in patients undergoing posterior fossa surgery safely, a more
favorable hemodynamic profile during intubation and emergence,
and moreover, the patient recovered uneventfully.

REFERENCES:
1. Anesth Analg. 2002; 94:650-654.
2. Neurosurg Rev. 2011; 34: 393-407.3.
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FIGURE 1. Changes in mean hemodynamic variables in patients with an endotracheal tube (TT) or
an I-gel combined with endotracheal tube (TI) during the study; bars indicate the SEM. Both the
groups had significant reduction in Mean arterial pressure (MAP) and heart rate (HR) from their
respective baseline values till the end of the surgery. Patients in Group TI had a greater fall in
comparison to Group TT over a period of time(”” < 0.0001).During emergence from anesthesia,
MAP and HR were significantly higher than at baseline in Group TT ( < 0.0001),and the intergroup
differences were also significant (*P < 0.05; **P < 0.0001) Baseline (T0O); before anesthetic
induction(T1); endotracheal tube intubation (T2); 3min after intubation (T3);end of surgery, before
awakening (TT group) or before endotracheal tube removed (TI group) (T4); after entered the PACU
(TS); and throughout emergence from anesthesia at 1, 5, 15, and 30 minutes after extubation or I-gel
removal (according to group assignment) (T6-9).
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NASO-TRACHEAL INTUBATION COULD BE PERFORMED
FASTER USING THE MCGRATH™ MAC VIDEO
LARYNGOSCOPE WITHOUT ANY COMPLICATIONS
COMPARED TO THE MACINTOSH LARYNGOSCOPE

AUTHORS: J. Kawaguchi, K. Koshika, T. Ouchi, R. Serita,
T. Koitabashi

AFFILIATION: Department of Anesthesiology, Tokyo Dental
College Ichikawa General Hospital, Ichikawa, Chiba, Japan

Systemic hemodynamic changes induced by extubation and
emergence may increase the risk of postoperative intracranial
hemorrhage and cerebral edema'?, especially for posterior fossa
surgery patients. We compared the safety characteristics, systemic
hemodynamic variables and cough incidence during the induction
and emergence of posterior fossa surgery patients from general
anesthesia either according to this new I-gel combined with
endotracheal tube technique or those of a traditional endotracheal
tube airway technique in a prospective randomized clinical trial.

METHODS: Sixty-six patients undergoing posterior fossa surgery
were randomly allotted to receive either endotracheal tube (Group
TT), or I-gel combined with endotracheal tube (Group TI). In Group
TI, after anesthesia induction, we inserted I-gel then endotracheal
tube through its air duct, and used the endotracheal tube to
ventilate during intraoperative. After sutured the scalp, removed the
endotracheal tube and maintained ventilation with I-gel. Heart rate
(HR), mean arterial pressure (MAP), peak airway pressure (Ppeak),
end-tidal carbon dioxide tension (ETCO,), arterial oxygen partial
pressure (Pa0,), arterial carbon dioxide partial pressure (PaCO,),
plasma B-endorphin (B-EP) and cortisol (Cor) concentrations,
blood glucose level (BG), operation time, spontaneous breathing
recovery time, modify observer’s assessment of alertness/sedation
(MOAA/S) score, and adverse events were recorded.

RESULTS AND MAJOR FINDINGS: No differences were
found between groups at baseline. Group TI had lower MAP and
HR during intubation and extubation, the highest mean intergroup
difference of 12.73 mm Hg in MAP and 22.0 beats/min in HR (P
< 0.0001). Vasoactive drugs were administered to more TT-group
patients than TI-group patients (13 [43.3%] vs. 2 [6.7%] patients,
respectively; P =0.000). Ppeak, ETCO,, PaO, and PaCO, were
similar during intraoperative period; Group TI had better PaO, and
PaCO, during emergence. Plasma B-EP and Cor concentrations and
BG level were lower during intraoperative period than at baseline
in both groups (P < 0.0001); they rose during emergence, and the
Cor concentration even higher than at baseline (TT Group P <
0.0001; TI Group P = 0.0008). The percent increase tended to be
higher in Group TT (p<0.05). The stress reaction of extubation was
greater than that of intubation, and also the strongest point during
the whole process. Group TI had a lighter stress reaction during both
induction and emergence (p<0.05). Spontaneous breathing recovery
time and eye opening time were not significant (P =0.084 and P
=0.426). However, I-gel removal time was longer (P =0.000), but
the MOAA/S score was higher (P =0.032). No serious bucking and
hypertension were seen in Group TI.

CONCLUSIONS: I-gel combined with endotracheal tube can be
used in patients undergoing posterior fossa surgery safely, a more
favorable hemodynamic profile during intubation and emergence,
and moreover, the patient recovered uneventfully.

REFERENCES:
1. Anesth Analg. 2002; 94:650-654.
2. Neurosurg Rev. 2011; 34: 393-407.3.
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Table 1. Demographic characteristrics of the patients

Group McGrath | Group Macintosh
(n=12) (n=12) P-value
Age(yr/o) 44.2412.3 44.8+13.3 0.14
Gender 8/4 8/4 1.0
male/femel(n)
Body mass 22.8+£3.0 23.3£3.6 0.37
index (kg/m2)
Mallampati 10/2 10/2 1.0
score 1/2(n)
Thyromental 8.5+1.4 78114 0.12
distance(cm)
Intercisor 49408 5.2+0.6 0.15
distance(cm)
Table 2. Intubation data
Group McGrath | Group Macintosh
(n=12) (n=12) P-value
Anesthesia 102.0+25.6 111.1£26.8 0.19
time(min)
Duration of 17.0£7.2 12.844.3 0.01
laryngoscopy(sec)
Sore throat (3 218 119 0.53
hours later)+/- (n)
Sore throat (on the | 3/7 119 0.26
next day)+/- (n)
Hoarseness(3 0/10 0/10 1.0
hours later)+/- (n)
Hoarseness (on the | 0/10 0/10 1.0
next day)+/- (n)
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THE CHANGES OF RETROPHARYNGEAL SPACE AND
RETROTRACHEAL SPACE IN PATIENTS UNDERGOING
MULTILEVEL ANTERIOR CERVICAL SURGERY

AUTHORS: C. Tsujil, Y. Teraol, H. Ishizaki2, T. Egashiral, M.
Fukusakil, T. HARAZ2;

AFFILIATION: 'Anesthesiology, Nagasaki Rosai Hospital,
Sasebo, Japan, *Anesthesiology, Nagasaki University, Nagasaki,
Japan

INTRODUCTION: Upper airway complications after multilevel
anterior cervical spine surgery were potentially life threatening
condition. The causes of postoperative airway swelling are tissue
swelling of the pharynx in the most cases and hematoma in some
cases'2. This study was conducted to clarify the postoperative time
course of upper airway swelling after multilevel anterior cervical
spine surgery.

METHODS: This study was approved by the Institutional Ethics
Committee and conducted in the intensive care unit of Nagasaki
Rosai Hospital from May 2012 to September 2014. We examined
consecutive 28 patients who underwent multilevel anterior
cervical fusion for degenerative diagnoses and traumatic injury,
retrospectively. Informed consent was waived because study
procedure was routine examination after multilevel anterior cervical
spine surgery. The pathologies of the patients were 8 cervical disc
hernias, 10 cervical myelopathies, 3 bone fractures, 1 cervical
dislocation, 1 cervical tumor, 3 ossifications of posterior longitudinal
ligaments, and 2 monomelic amyotrophies. The anterior procedure
included 3 or 4 levels of cervical discectomy or corpectomy with
bone graft fusion. Lateral views of radiograph of the cervical spine
were taken preoperatively, immediately after surgery and on the first
postoperative day (1POD) and a few days after surgery (2,3POD).
The distance of prevertebral soft tissue was measured at the third
cervical (C3) vertebral level (retropharyngeal space) and the sixth
cervical (C6) vertebral level (retrotracheal space) on the lateral
view of radiograph of the cervical spine. Results were presented
as median (interquartile range). Intragroup comparisons were made
by Friedman test followed by Wilcoxon test. A p value < 0.05 was
considered statistically significant.

RESULTS: Preoperative retropharyngeal space (C3) was [4.8mm
(4.2, 5.9)] and retrotracheal space (C6) was [13.4mm (12.5, 14.7)].
The retropharyngeal space [9.8mm (8.3, 13.1)] and retrotracheal
space [18.4mm (16.8, 20.6)] immediately after operation increased,
compared with preoperative values. Moreover, the retropharyngeal
space [14.Imm (8.9, 17.7)] at 1POD significantly increased,
compared with preoperation and immediately after operation.
But the retrotracheal space [19.lmm (14.7, 21.8)] at 1POD did
not increase, compared with immediately after operation. There
were no significant changes between 1POD and 2,3POD both
retropharyngeal space and retrotracheal space. Two of the patients
required reintubation during ICU stay. Four of the patients had
clinical symptoms including dyspnea, nasal obstruction and
dysphagia.

CONCLUSIONS: The retropharyngeal space after multilevel
anterior cervical spine surgery enlarged at 1POD than that
immediately after operation. Attention to upper airway swelling
after multilevel anterior cervical spine surgery was needed during
postoperative period as well as immediately after operation.

REFERENCES:
1. Spine.2014.: 39:134-9. 2. Int Orthop. 2006:30:290-4.
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COMPARISON OF THE STORZ C-MAC D BLADE AGAINST
THE GLIDESCOPE, EFFICACY IN THE PREDICTED
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RANDOMIZED CONTROLLED TRIAL

AUTHORS: M. Aziz', R. Abrons?, D. Cattano®, E. Bayman?, M.
Todd?, A. M. Brambrink'

AFFILIATION: 'Anesthesiology and Perioperative Medicine,
OHSU, Portland, OR, *Anesthesiology, University of lowa, Iowa
City, IA, *Anesthesiology, University of Texas at Houston, Houston,
X

INTRODUCTION: Intubation success on first attempt in patients
with predicted difficult airway is improved when using video assisted
direct laryngoscopy (C-MAC, Karl Storz, Tuttlingen, Germany)
compared to a conventional direct laryngoscopy.! Nowadays, two
videolaryngoscopy systems are specifically recommended for
perioperative management of the difficult airway: The GlideScope
video laryngoscope (Verathon, Bothell, WA) and the C-MAC video
laryngoscope with D-blade. However, it remains unknown whether
the two systems indeed perform equally in a real-word environment.

METHODS: This is a multi-center, prospective, randomized,
controlled trial involving experienced anesthesia providers in
3 large academic centers in the United States. The design was
structured as a non-inferiority trial with a hypothesis that the
C-MAC with D-blade performs non-inferiorly to the Glidescope.
Assuming the first attempt success rate with Glidescope is 93%2,
C-MAC D-blade will be considered non-inferior to Glidescope if
the first attempt success rate with C-MAC D-blade is 89% or better.
Inclusion criteria included adult patients requiring oral intubation
for elective surgery with at least one of the following predictors
of difficult direct laryngoscopy: 1) Mallampati scale score 3 or 4,
2) Neck circumference >40cm in males or >38cm in females, and
3) Mouth opening less than 3cm. Success rates are reported with
90.35% asymptomatic confidence interval. The upper confidence
bound of the difference on first attempt success rate should be <0.04
to achieve non-inferiority.

RESULTS: 1,100 patients were consented, enrolled, and
randomized in the trial. The treatment groups were similar
according to demographics and airway examination features. Based
on the intention-to-treat analyses, the primary intubation success
rate for the Glidescope group was 96.2% and for the C-MAC group
was 93.43%. The 90.35% confidence interval of the difference on
the first attempt success rates is 0.55% to 4.98%. Therefore, the
study failed to reject the primary hypothesis that C-MAC D-blade
is non-inferior to Glidescope based on the first attempt intubation
success. The success rate for C-MAC upon multiple attempts was
non-inferior to Glidescope (98.34% vs. 98.38%, 90.35% CI of the
difference -0.0123-0.0132).

CONCLUSION: Although performance with these two video
laryngoscope devices was similar, non-inferiority of the C-MAC
against the Glidescope could not be demonstrated statistically
amongst the study population for the primary outcome. However,
when analyzing more than one laryngoscopy attempt, the C-MAC
was non-inferior to the Glidescope.

REFERENCES:

1. Aziz MF, Dillman D, Fu R, Brambrink AM. Comparative
effectiveness of the C-MAC video laryngoscope versus direct
laryngoscopy in the setting of the predicted difficult airway.
Anesthesiology. 2012;116(3):629-636.

2. Aziz MF, Healy D, Kheterpal S, Fu RF, Dillman D, Brambrink
AM. Routine clinical practice effectiveness of the glidescope in
difficult airway management: An analysis of 2,004 glidescope
intubations, complications, and failures from two institutions.
Anesthesiology. 2011;114(1):34-41.
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EXCLUDED 122 Not eligible
> 46 Not assessed
7 Unknown
EXCLUDED
—» 90 Unable to consent

30 Change in surgical
plan
13 Team or device not
available
4 Case cancelled
2 Consent withdrawn
1 unknown
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THE INCIDENCE AND RISK FACTORS OF DIFFICULT
LARYNGEAL MASK VENTILATION IN A SOUTH-EAST
ASIAN POPULATION

AUTHORS: T. Saito', W. Liu?, S. Tsong-Huey Chew?, L. Ti*

AFFILIATION: 'Anesthesia, Dokkyo Medical University
Koshigaya Hospital, Koshigaya City, Japan, *Anesthesia, Yong
Loo Lin School of Medicine, National University of Singapore,
Singapore, Singapore, Singapore, ‘Anesthesia, Department of
Anesthesiology, Singapore General Hospital, Singapore, Singapore,
Singapore, ‘Anesthesia, Department of Anesthesia, National
University Health System, Singapore, Singapore, Singapore

INTRODUCTION: Difficulty or failure in managing the
airway remains the major factor underlying morbidity and
mortality in anesthesia. Difficult airway practice guidelines have
incorporated the use of the laryngeal mask airway (LMA) as part
of the armamentarium to provide and maintain ventilation and
oxygenation'?. The LMA is unique as it can be used for rescue
ventilation and failed intubation. The incidence of difficult mask
ventilation (DMV) is 5% of general anesthetics, whereas difficult
larygnoscopy (DL) is 5.8%, and the combined incidence of DMV
and DL is 0.4%?°. However, there is a paucity of studies on the
incidence and risk factors of difficult LMA ventilation. Therefore,
we embarked on this clinical audit to ascertain the incidence and
identify the risk factors of difficult LMA ventilation.

METHODS: With Institutional Review Board approval, we
retrospectively reviewed 14 480 patients aged >18 years undergoing
general anesthesia at a major tertiary hospital.

The primary outcome was difficult LMA ventilation, which was
defined as the inability to provide adequate ventilation because of
>1 of the following problems: inadequate LMA seal, excessive gas
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leak, excessive resistance to the ingress or egress of gas. Signs of
inadequate ventilation include absent/inadequate chest movement,
absent/inadequate breath sound, auscultatory signs of severe
obstruction, cyanosis, gastric air entry or dilation, decreasing/
inadequate oxygen saturation, absent/inadequate exhaled carbon
dioxide, absent/inadequate spirometric measures of exhaled gas
flow. Failed LMA was defined as any acute airway event occurring
between insertion of LMA and completion of surgical procedure that
required LMA removal and rescue endotracheal tube placement.

After univariate analysis, variables found to be statisticially signifi-
cant (p-value <0.05) were included into the multivariate logistic
regression model to identify the independent risk factors and
estimate the odds of having a difficult LMA ventilation (Table 1).

RESULTS: 74 cases were identified as difficult LMA ventilation.
29 cases experienced a failed LMA. Multivariate analysis identified
four adjusted risk factors of difficult LM A ventilation: age >45 years,
male sex, short thyromental distance, and limited neck movement.
Significant adverse respiratory events manifesting desaturation,
hypercapnea, laryngospasm, and bronchospasm were seen in 17
cases (21.5%). Desaturation (SpO, <80%) and hypercapnea (EtCO,
>50mmHg) were seen in 7.6% and

16.4% of difficult LMA cases respectively. In two of the cases,
laryngospasm, that required intubation, occurred.

CONCLUSIONS: The incidence of difficult LMA ventilation
was 0.5%. Four factors, namely age >45 years, male sex, short
thyromental distance, and limited neck movement, were independent
risk factors for difficult LMA ventilation.

REFERENCES:

1. Apfelbaum JL et al. Anesthesiology 2013; 118: 251-70.
2. Henderson JJ et al. Anesthesia 2004; 59: 675-94.

3. Kheterpal S et al. Anesthesiology 2013; 119:1360-9.

Table 1. Multivariate analysis of perioperative risk factors associated with difficult LMA ventilation

Perioperative variables Odds Ratio 95% Confidence Interval p-value
Age >45 years 1.708 1.017-2.868 0.043
Male sex 1.757 1.077-2.866 0.024
Short thyromental distance 4.354 2.318-8.179 <0.001
Limited neck movements 2.758 1.021-7.447 0.045
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INCIDENCES OF UNPLANNED ADMISSIONS FROM AN
OUTPATIENT ORTHOPEDIC SURGERY CENTER

AUTHORS: G. Cuff', J. Bosco* M. Day?

AFFILIATION: 'Anesthesiology, NYU School of Medicine, New
York, NY, 2Orthopedic Surgery, NYU School of Medicine, New
York, NY

INTRODUCTION: Performance of outpatient surgery at a stand-
alone surgery center not physically associated with a tertiary care
hospital may allow for streamlined surgical care of ambulatory
patients. However such facilities are not equipped to handle many
postoperative complications. Complications requiring transfer to
hospital greatly increase the cost of surgical care. Interventions to
minimize these transfers will become increasingly important in the
settings of cost containment and episodic payment.

METHODS: After IRB review and approval, we retrospectively
reviewed the medical records of patients undergoing orthopedic
surgery in our outpatient surgical center from March 2010 to
February 2014. The data of patients who necessitated unplanned
admission to our inpatient hospital were recorded in our outpatient
surgery quality control database during that time period. An
analysis of each case was done to determine the reason for transfer
to admission status and actions taken by ambulatory surgery and
hospital staff. Patient demographics, procedure characteristics,
conditions necessitating transfer and interventions before and after
transfer were analyzed.

RESULTS: Over this four-year period, 37 of 15,471 (2.4/1000
incidence) patients were transferred to a hospital setting from our
ambulatory surgery center. The average body mass index (BMI)
of patients requiring transfer was 27. 1. Seventy-three percent of
cases involved general anesthesia, with or without a regional block.
Asthma and diabetes were the most common patient comorbidities
(each present in 3 patients). Twenty-three percent of patients were
assigned an American Society of Anesthesiologists (ASA) score
of 1. Seventy-seven percent of patients transferred were ASA
2. No patients were ASA 3 or greater. Pulmonary (24%) and cardiac
(24%) issues were the most common reason for transfer, followed
by postoperative pain (13.5%). None of the medical issues causing
admission were pre-existing conditions.

CONCLUSIONS: Cardiac and pulmonary complications are the
most common reason for transfer to hospital. Adequate pain control
is a patient-centered outcome that may also reduce the incidence
of transfer to hospital after ambulatory surgery. As the amount and
complexity of surgery performed in out-patient settings increases,
we must increase our understanding of the incidence and risk factors
leading to unplanned admissions following these surgeries.
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ARAVERTEBRAL BLOCK FOR INGUINAL HERNIOR-
RHAPHY: A SYSTEMATIC REVIEW AND META-ANALYSIS
OF RANDOMIZED CONTROLLED TRIALS

AUTHORS: L. Law!', M. Tan!, Y. Bai', T. Miller!, T. Gan?

AFFILIATION: 'Anesthesiology, Duke University, Durham, NC,
2Anesthesiology, Stony Brook University, Stony Brook, NY

INTRODUCTION: Paravertebral block (PVB) is a safe and
effective analgesic technique for thoracotomy and mastectomy.
However, no meta-analysis or systematic review has focused
on PVB for inguinal herniorrhaphy. Our study compares PVB
with general anesthesia-systemic analgesia (GA+SysA), spinal
anesthesia (SpA) and other peripheral nerve block (PNB).

METHODS: We analyzed thirteen randomized controlled trials
(RCTs) from PubMed, MEDLINE, CENTRAL, EMBASE, and
CINAHL up to July 2014, without language restriction, comparing
PVB with GA+SysA (135 vs 133 patients), SpA (156 vs 151
patients) and other PNB (154 vs 152 patients). We investigated pain
scores, incidence of postoperative nausea and vomiting (PONV),
length of hospital stay (LOS), postanesthesia care unit (PACU)
bypassing rate, consumption of postoperative analgesia, vitals signs,
and incidence of urinary retention.

ANESTH ANALG
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RESULTS: Our meta-analysis showed that PVB provided better
postoperative pain control at 0-24h, reduced PONV, LOS, and
higher PACU bypassing rate compared to GA+SysA.

Compared to SpA, PVB decreased the consumption of postoperative
analgesia while maintaining comparable pain control. PVB also
resulted in less postoperative vomiting, higher mean arterial
pressure, higher heart rate, less patients required ephedrine, and less
urinary retention than SpA.

Meta-analysis was not conducted for PVB versus other PNB
due to clinical heterogeneity. Our review of RCTs revealed that
PVB provided a better postoperative pain control and decreased
postoperative analgesic requirement than ilio-ilioinguinal block and
transversus abdominus plane block.

CONCLUSIONS: This meta-analysis shows that PVB provides
effective analgesia for inguinal herniorrhaphy. PVB has a
comparable failure rate to SpA. However, it takes a longer time to
perform and requires higher doses of propofol for sedation. The
choice between GA+SysA, SpA, PVB and other PNB should be
based on patient preference, the availability of skilled personnel,
time available to perform the block before surgery and patients’
medical conditions. PVB is an effective option for analgesia.
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THE EFFECTS OF MAGNESIUM SULFATE ON THE ONSET
TIME AND DURATION OF LOW-DOSE ROCURONIUM

AUTHORS: B. Kim, E. Choi, S. Do

AFFILIATION: Anesthesiology and Pain medicine, Seoul
National Univ. Bundang Hospital, Gyeonggi-do, Korea, Republic of

INTRODUCTION: Magnesium sulfate has been used as an anti-
arrhythmic agent, and for the prevention and treatment of epileptic
seizures in parturients with pre-eclampsia. Magnesium sulfate also
enhances the effect of non-depolarizing muscle relaxant. The aim
of this study was to evaluate the effect of magnesium sulfate on the
onset time, duration of low-dose of rocuronium and the operating
conditions of the surgical patients.

METHODS: Seventy-one adult patients aged between 20 and
70 years who were scheduled for elective laryngeal microsurgery
were enrolled. Patients were randomly allocated into three groups,
Group A was given rocuronium 0.6 mg/kg; Group B was given
rocuronium 0.45 mg/kg; and Group C was given rocuronium 0.45
mg/kg with magnesium sulfate pre-treatment. Patients in each group
received either the magnesium sulfate 30 mg/kg for 2 min (group
C) in 0.9% normal saline (total volume 100 ml) or 0.9% normal
saline (group A and B, total volume 100 ml) alone intravenously for
5 min before induction of anesthesia Total intravenous anesthesia
with propofol and remifentanil was used for the induction and
maintenance of anesthesia and muscle relaxant was administered
differently to each group as described above. Then we measured
the onset time, maximal suppression, and duration of each group by
using TOF-Watch® SX (Organon Ltd., Dublin, Ireland). In addition,
we evaluated intubating condition, rigid-laryngoscopy inserting
condition, operator’s satisfaction score about operating condition
using 7-point Likert scale and postoperative pain and sore throat
of patients.

RESULTS: Group B showed significantly delayed onset time than
the other groups (87.1£21.7 sec vs. 126.7 +46.7 sec vs. 88.9 +31.6
sec, p < 0.001). Durations were significantly prolonged in group A
than in group B and C (2263.0 £414.9 sec vs. 1668.8 + 382.1 sec vs.
1979.9 £ 606.0, p = 0.001). Intubating condition (3.8 £ 0.6 vs. 3.4 +
0.8 vs. 4.0 £ 0.2, p = 0.033), rigid-laryngoscopy inserting condition
(3.6 £0.6 vs. 3.0 £ 0.8 vs. 3.9 £ 0.4, p = 0.001) and operator’s
satisfaction about operating condition (6.2 + 1.4 vs. 4.8 £ 1.7 vs. 6.0
+ 0.9, p = 0.022, p = 0.005) were significantly lower in Group B.
Postoperative pain (2.8 £ 1.7 vs 3.7 +£ 2.0 vs. 2.0 + 1.5, p = 0.026)
and sore throat (1.0 + 1.1 vs. 1.8 £ 1.0 vs. 0.9 + 1.0, p = 0.005) were
significantly higher in group B than in group A and C.

CONCLUSIONS: This study showed that magnesium sulfate
30 mg/kg accelerated the onset of low-dose rocuronium without
prolongation of the duration. In addition, this regimen may be
helpful in the anesthetic management of an operation which requires
enough muscle relaxation for endotracheal intubation but takes a
short time such as laryngeal microsurgery.
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ANESTHETIC MANAGEMENT OF PATIENTS WITH
HEREDITARY HEMORRHAGIC TELANGIECTASIA:
A RETROSPECTIVE ANALYSIS FROM AN ACADEMIC
REFERRAL CENTER

AUTHORS: V. Kumar, S. Dwarakanath, S. Bahadur, M. R.
Castresana

AFFILIATION: Anesthesiology, Georgia Regents University,
Augusta, GA

INTRODUCTION: Hereditary hemorrhagic telangiectasia (HHT)
is a rare genetic autosomal dominant disorder of blood vessels
causing arterial blood flow directly into the vein lacking capillaries
in between. This leads to formation of arteriovenous malformations
(AVM) at multiple locations including nose. Telangiectases in
the nose present with multiple episodes of epistaxis by the time
they reach middle age. Most frequently performed procedures in
patients with HHT are nasal endoscopies for control of bleeding.
Our institution is a referral center for management of HHT and
we present results of a retrospective review of records involving
perioperative anesthesia management in these patient population.

METHODS: After institutional IRB approval, we retrospectively
reviewed records of patients with diagnosis of HHT based on
Curacao diagnostic criteria from January 2012 to August 2014. All
patients underwent nasal endoscopy procedures, cauterization or
laser therapies for control of epistaxis. Patients” history, anesthetic
management and complications were abstracted from electronic
medical records.

RESULTS: We reviewed 88 patients with HHT who underwent
146 intraoperative nasal endoscopy and related treatment for control
of epistaxis under general anesthesia. 46 % had Laryngeal Mask
Airway (LMA) and 54 % had Endotracheal Tube (ET) placed.
All patients were successfully extubated after procedure. Mean
anesthesia time was 87.5 minutes and mean surgical time was 47.8
minutes. 37 out of 146 (25.6%) procedures received Packed Red
Blood Cell (PRBC) transfusion. The mean Estimated Blood Loss
(EBL) in the group that received transfusion was 324 ml with a
range from 25 ml to 900 ml. Other reported complications included
bronchospasm (0.02%), conversion from LMA to ET for airway
protection, severe coughing after extubation. None of these patients
required Intensive Care Unit admission.
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DISCUSSION: HHT is autosomal dominant disorder, characterized
by mucocutaneous and visceral vascular dysplasia and frequent
episodes of epistaxis and gastrointestinal bleeding. Larger AVMs
can occur in brain, lung, liver andD spine although mild to moderate
nosebleeds are the most common symptoms. Thorough pre-
anesthetic evaluation is essential including echocardiogram with
bubble study and location of AVMs. Surgical treatment involves
cauterization, laser ablation of telangiectasis and dermoplasty or
skin graft for severe transfusion dependent patients.

Anesthesia considerations

* Consider LMA to minimize airway trauma

* Blood type and screen

« Large bore intravenous access to allow transfusion if needed

* Placement of air filter in intravenous tubing to prevent paradoxical
air embolism

* Use lubricated suction catheters, avoid unnecessary GI tract
instrumentation

* Use of LASER warrants appropriate precautions to avoid fire and
eye protection

* Consider deep extubation if no airway concerns

Airway can be managed with both ET tube and LMA. No
complications related to aspiration were seen in our review of
patients managed with LMA. The incidence of PRBC transfusion
in our review was 25.6%. We recommend type and screen for
patients presenting for nasal endoscopy and possibly cross-match
for patients with history of previous transfusion.

In our study, most common complication during nasal endoscopy
was bleeding from AVMs and telangiectases and blood products
administration.

CONCLUSIONS: Anesthetic management of HHT patients require
thorough preoperative evaluation and careful planning and expertise
at multiple levels to prevent life threatening complications.
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PENTAZOCINE INCREASES BISPECTRAL INDEX
AND SPECTRAL EDGE FREQUENCIES 95% WITHOUT
SURGICAL STIMULATION DURING NITROUS OXIDE-
SEVOFLURANE ANESTHESIA AFTER INDUCTION
WITH PROPOFOL

AUTHORS: H. Nagasaka', T. Mieda?, T. Nakamural, Y. Horikoshi',
S. Nishizawa', Y. Ide', Y. Yamanishi?

AFFILIATION: 'Department of Anesthesiology, Saitama Medical
University Hospital, Irumagun, Japan, *Dept. of Anesthesiology,
Saitama Medical University International Medical Center, Saitama,
Japan, *Division of Anesthesiology, Meikai University Hospital,
Sakado, Japan

INTRODUCTION: Propofol and thiopental are used as intravenous
(IV) induction agents. In general, both drugs have similar effects
on brain electrical activity. However, the drug interactions between
pentazocine and propofol might be different from those between
pentazocine and thiopental. Although many investigators have
reported that opioids produce minimal changes in bispectral index
(BIS) values in the absence of painful stimulation, it has been
reported that pentazocine increases BIS values under nitrous oxide-
sevoflurane anesthesia after induction of IV thiopental. Therefore,
we have examined the effects of pentazocine on BIS values and
spectral edge frequencies 95% (SEF95) under nitrous oxide-
sevoflurane anesthesia after induction of IV propofol.

METHODS: ASA physical status I patients (n=30) scheduled
for elective oral surgery were enrolled in the trials. Patients were
randomly assigned to one of 2 groups: pentazocine group (n = 15),
or saline group (n = 15). Anesthesia was induced with propofol
(2mg/kg) and vecuronium bromide and maintained with nitrous
oxide (64-67%)-sevoflurane (1%). Either pentazocine (0.6mg/kg)
or saline was administered intravenously 15min after the intubation.
Fifteen min after the intubation, BIS values, SEF95%, mean arterial
blood pressure (MAP), and heart rate (HR) was recorded as baseline
values. BIS values, SEF95, MAP, and HR were measured every 5
min after the intubation up to 30 min. All data were expressed as
the mean + SD. Differences in BIS values, SEF95, MAP, and HR
between the 2 groups throughout the experiment were analyzed by
using two-way repeated-measures analysis of variance and other
results, such as age, weight, height, body mass index, expired CO2
tension, and body temperature, between the 2 groups were analyzed
by using Unpaired Student’s t-test. Post hoc comparisons were done
by performing Fisher’s protected least significant difference test. A
P value of less than 0.05 was considered statistically significant.

RESULTS: The patients were not significantly different in terms of
age, weight, height, body temperature, expired CO2 tension, expired
sevoflurane concentration, and expired nitrous oxide concentration
were not significantly different between the 2 groups. MAP and HR
showed no significant differences between the 2 groups during the
study. In the saline group BIS values were approximately 40 from
5 min to 30 min after the intubation. BIS values and SEF95 were
significantly increased at from 5 to 15 min from the baseline values
in pentazocine group (P<0.01).

CONCLUSIONS: We found that pentazocine under nitrous oxide
- sevoflurane anesthesia caused a statistically significant increase in
BIS and SEF95 after induction of IV propofol. The depth of sedation
during nitrous oxide-sevoflurane anesthesia with either thiopental
or propofol induction should be assessed carefully by using a BIS
monitor when pentazocine is also administered.



ABSTRACTS S-31

S-31.

COMPARISON OF RECOVERY TIME OF DESFLURANE 4.5
ANESTHESIA WITH SEVOFLURANE ANESTHESIA
DURING CONTINUOUS INFUSION OF REMIFENTANIL

AUTHORS: S. Kobayashi, Y. Ishiyama, K. Tsuruno, S. Osato, N.
Ishii, N. Maruyama, M. Morimoto

AFFILIATION: Department of Anesthesiology, Rinku General
Medical Center, Izumisano, Osaka, Japan

INTRODUCTION: Desflurane (DES) anesthesia is associated
with a faster recovery, such as “time to open eyes,” than sevoflurane
(SEV)anesthesia'. However, the frequency of coughing at emergence
is higher with DES %3. Remifentanil can attenuate this coughing *;
therefore, anesthesiologists can administer a continuous infusion of
remifentanil (CIR) while waking up the patients. In previous studies,
faster recovery of DES was investigated with extremely low plasma
concentration of opioids'. However, a study reported that an increase
in the plasma concentration of fentanyl marginally lowered MAC-
awake of SEV® (Fig.1). However, it remains unclear if a similar
relationship exists between plasma remifentanil concentration and
MAC-awake of DES, and, consequently, whether CIR affects faster

Sevoflurane Concentration (%)
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Fig. 1 Anesthesiology. 1999;90:398-405
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Fentanyl Concentration (ng/ml)

recovery of DES anesthesia. To investigate this, we compared the

recovery time of DES anesthesia with SEV anesthesia using CIR.

METHODS: After IRB approval, 80 patients (ASA I-II) who

underwent otorhinological surgery were randomly allocated to
either DES group (n=40) or SEV group (n=40). We excluded

patients who were under anesthesia for < 40 min, had a BMI >30,
or had severe hearing loss. Anesthesia was induced with propofol,

remifentanil, and rocuronium. Tracheal intubation was performed.

Table Demographic data (MLSD)

Desflurane | Sevoflurane
n 40 40

Sex (M/F) 23/117 26/14

ASA Ps (1/1) 23/17 20/20
Age (yr) 53.3+165 | 53.5+19.4
Height (cm) 161.4+89 | 163496
Weight (kg) 59.6+92 621119
Exposure time of anesthtic agent (min) 127.8+63.4 | 127.3+57.3

Anesthesia was maintained with remifentanil and 0.6 MAC DES
or SEV. Mapleson’s formula® was used for the correction of MAC
as per patient age. Toward the end of the surgery, remifentanil
infusion rate was fixed at 0.02 pg/kg/min. After a 20-min
equilibration period, DES or SEV was discontinued. Fresh gas flow
was fixed at 6L/min and lungs were ventilated to normocapnia.

Sugammadex and flurbiprofen were administered. The patients 60
were not disturbed. Every 20 s, the patient name was called loudly.

If patients opened their eyes, they were considered awake and the 500 1
time (s) after discontinuing DES or SEV was defined as T1. Then,

if a patient could obey commands, the tracheal tube was extubated 400 1
and remifentanil infusion was stopped; this time (s) was defined as

T2. At 2 min after extubation, respiratory rate (RR) was monitored, 300 1
and at 5 and 15 min after extubation, pain grade was recorded with

a numeric rating scale (NRS; 0-10). 200 A
Patients’ ASA and sex were compared by x2 tests, and other 155
nonparametric data by Mann-Whitney’s U test. All other numerical

data were analyzed using F-test and Student’s or Welch’s t-test. P < 6

Fig.2 T1:Time to open eyes (sec)

* P<0.01

0.05 was considered significant.

RESULTS: The demographic data did not differ between the study
groups (Table). T1 and T2 were significantly shorter in the DES
group than in the SEV group (Figs. 2, 3). RR in the DES and SEV
groups were 10.3 4.7 and 10.5 + 4.5 times/min, respectively (mean
+ SD). No significant intergroup differences were found in 5- and

Sevoflurane Desflurane

Fig. 3 T2: Time to extubation (sec)

* P<0.01

15-min post-extubation NRS. 600 1
CONCLUSIONS: Even during CIR, DES anesthesia had a faster 555 |
recovery time than SEV anesthesia, including “time to open eyes”

and “time to obey commands.” 400
REFERENCES:

1. Anesth Analg 2004;98:632-41 221
2. Anesth Analg 2009;109:387-93 200 4
3. Anesthesiology 2005;103:495-9

4. Anesth Analg 2009;108:1157-60 1%
5. Anesthesiology 1999;90:398-405 0
6.

Br J Anaesth 1996;76:179-85

Sevoflurane Desflurane
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THE INFLUENCE OF AGE ON SENSITIVITY TO
DEXMEDETOMIDINE SEDATION DURING SPINAL
ANESTHESIA IN LOWER LIMB ORTHOPEDIC SURGERY

AUTHORS: Z. Li, B. Xu, W. Tu

AFFILIATION: Department of Anesthesiology, Guangzhou
General Hospital of Guangzhou Military Command, Guangzhou,
Guangdong province, China

INTRODUCTION: Dexmedetomidine produces dose-dependent
sedation with respiratory-sparing and plays an important role
during spinal anesthesia. Recent animal researches suggested
that dexmedetomidine pharmacodynamic sensitivity in sedation
increased with age. Our prime goal was to investigate the influence
of age on sensitivity to dexmedetomidine sedation in adult
patients. Secondly it was to determine the optimum bolus dose of
dexmedetomidine for producing adequate sedation during spinal
anesthesia in lower limb orthopedic surgery.

METHODS: 75 patients scheduled for lower limb orthopedic
surgery under spinal anesthesia were assigned into one of three
groups depended on age: Group 1 (aged 18~39 yr), Group 2 (aged
40~64 yr) and Group 3 (aged 65~79 yr). After the performance
of spinal anesthesia, a bolus dose of dexmedetomidine was
administered via an Agilia syringe pump for 15 min. The dose for
each sequent patient was predetermined using a modified up-and-
down method of Dixon (starting at 1.0 pg/kg in Group 1 and 2, or
0.7 png/kg in Group 3; step size of 0.05ug/kg in all groups). The
sedative state would be assessed at 26 min. The positive reaction or
called suppression of consciousness was defined as OAA/S <2, or
OAA/S <3 but BIS < 46.

RESULTS: The ED50 of dexmedetomidine for providing adequate
sedation of suppressing consciousness was 1.21+0.06 pg/kg in
Group 1, 1.16+£0.08 pg/kg in Group 2 and 0.88+0.07 pg/kg in
Group 3, respectively. The ED50 in elderly group was statistically
significant lower than other two groups (Group 3 versus 1, P=0.000;
Group 3 versus 1, P=0.000). No significant difference was noted
between Group 1 and 2 in ED50 (P=0.069). The ED95 and its 95%
confidence intervals (CI) calculated with a probit analysis was 1.44
ng/kg (95%CI: 1.32~1.85 pg/kg) in Group 1, 1.38 pg/kg (95%CI:
1.27~1.76 pg/kg) in Group 2, 1.06 pg/kg (95%CI: 0.97~1.35 pg/
kg) in Group 3, respectively. The estimates of relative median
potency between Group 1 and 3 was 1.36 (95%CI: 1.09~2.77),
didn’t included 1, the same between Group 2 and 3 [1.30 (95%CI:
1.07~2.42)].

CONCLUSIONS: We conclude that elderly patients (=65 year)
appear more sensitive to dexmedetomidine, suggesting that the
initial dose of dexmedetomidine should be concerned clinically
when used as a sedative in old men, for it tends to be overdose.
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CAPTOPRIL PRE-TREATMENT PRODUCES ADDITIVE
CARDIOPROTECTIVE EFFECTS TO ISOFLURANE
PRECONDITIONING IN ATTENUATING MYOCARDIAL
ISCHEMIA REPERFUSION INJURY IN RABBITS AND
IN HUMANS

AUTHORS: H. Li', Y. Tian?, P. Liv}, J. Xu*, M. Irwin!, G. Tian?,
Z. Xia!

AFFILIATION: 'Department of Anaesthesiology, The University
of Hong Kong, Hong Kong, Hong Kong, 2Department of
Anaesthesiology, Haikou Municipal Hospital, Affiliated Haikou
Hospital Xiangya School of Medicine Central South University,
Haikou, China, *Department of Anaesthesiology, Hainan Municapal
Corps Hospital, Chinese People’s Armed Police Force, Haikou,
China, “Department of Anaesthesiology, The Second XiangYa
Hospital, Central South University, Changsha, China

INTRODUCTION: Pre-treatment with the angiotensin-converting
inhibitor captopril or volatile anesthetic isoflurane has, respectively,
been shown to attenuate myocardial ischemia reperfusion (MI/R)
injury in rodents' or in patients’ undergoing coronary artery bypass
graft (CABG) surgery using cardiopulmonary bypass (CPB). It is
unknown whether or not captopril pre-treatment and isoflurane
preconditioning may additively or synergistically attenuate
MI/R injury.

METHODS: Patients (n=100) selected for CABG surgery were
randomly assigned to five groups (n=20 per group): untreated control
(Control), captopril pre-treatment for 3 days group (group Cap3d,
captopril 12.5 mg, p.o., 3 times a day) before surgery or single dose
captopril group (group Caplhr, captopril 12.5 mg, p.o., 1 h before
surgery) in the absence or presence of inhalational isoflurane at
1.1% end tidal concentration administrated for 30 min before CPB
(in group Cap3d+Iso and Caplhr+Iso). Rabbit in vivo MI/R injury
model was induced by occluding the left descending coronary artery
for 30 min followed by 2 hours reperfusion. Rabbits (8 per groups)
were randomized to receive sham operation (group Sham), MI/R
(group I/R), captopril (group Cap, 25 mg/kg given intravenously
24 h prior to inducing MI/R), isoflurane preconditioning (group Iso,
15 min 1.1% end tidal isoflurane followed by a 15 min washout
period before inducing MI/R), or the combination of captopril and
isoflurane (group Iso+Cap).

RESULTS: In patients, 3 days captopril treatment combined
with isoflurane (Cap3d+Iso), but not 1 hour captopril treatment
combined with isoflurane, additively reduced myocardial injury
[reduced plasma cardiac troponin I and creatine kinase MB, P<0.05
vs. all other groups], and attenuated myocardial inflammation
(reduced plasma TNFa, IL-6, and ICAM-1), which were associated
with reduced the usage of vasoactive drugs after surgery. In rabbits,
post-ischemic myocardial infarct size in group Cap or group Iso
was significantly lower than that in group I/R (P<0.05). Captopril
and isoflurane (Iso+Cap) additively reduced IS (P<0.05 vs. Cap or
Iso) and cellular injury that were associated with improved post-
ischemic myocardial functional recovery and reduced myocardial
apoptosis and attenuated oxidative stress (all P<0.05 vs. Cap or Iso).

CONCLUSIONS: A joint use of 3-day captopril treatment and
isoflurane preconditioning additively attenuated MI/R by reducing
oxidative stress and inflammation.

REFERENCES:
1. Circulation,1993,87:1093-9
2. Circulation,1999,100:340-4
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HEMODYNAMIC EFFECTS OF REMIFENTANIL Figurel

DURING GENERAL ANESTHESIA IN NON-CARDIAC
SURGERY PATIENTS.

AUTHORS: T. Ogura!, S. Ishigaki?, S. Itakura?, T. Morohashi?,
Y. Takaenoki?, S. Yufune?

AFFILIATION: 'Anesthesiology, Japan Self Defense Force
hospital Yokosuka, Yokosuka, Kanagawa, Japan, 2Anesthesiology,
National Defense Medical College, Tokorozawa, Saitama, Japan.

INTRODUCTION: Remifentanil is known to cause bradycardia,
hypotension, and low cardiac output. It has been reported that
remifentanil reduced the contractile in dog study. But there is a
report that fentanyl and sufentanil keep the cardiac contractile
function. Also dehydrate and sympathetic dominant patients are
prone to hypotension and low cardiac output by administration of
opioid

Thus, we hypothesize that' cardiac output decreasing due to
remifentanil depends on heart rate rather than cardiac contractile
function® The degree of cardiac output decreasing during induction
due to remifentanil is correlated with stroke volume variation that
is an indicator of fluid responsiveness. The aim of this study was
to characterize the hemodynamic profile of remifentanil using
pulmonary artery catheter during sevoflurane anesthesia to confirm
hypotheses in human.

METHODS: Forty-two patients scheduled for elective abdominal
surgery, whose ASA physical status was one or two, were included in
the prospective randomized study. Patients were randomly assigned
to remifentanil administered group or normal saline infusion group.

After induction of anesthesia, patients were anesthetized 1%
sevoflurane. And then, in the remifentanil group, the effect-site
concentration of remifentanil was gradually increased 2 to 6 ngeml-1
at the step of 2 ngeml-1 every 10 minutes.(Figurel)

Hemodynamic variables including heart rate (HR), radial and
pulmonary artery pressure, central venous pressure, pulmonary
capillary wedge pressure, stroke volume variation (SVV),
intermittent cardiac output (ICO), and right ventricular ejection
fraction (RVEF) were recorded at the end of 10 minutes interval in
both groups. All data are collected before surgery.

RESULTS: In remifentanil group, HR and mean arterial pressure
(meanAP) were significantly decreased at the concentration of
2 ngeml-1 or more compared with baseline. To similar, ICO was
significantly decreased at the concentration of 4 ngeml-1 or more.
However, no significant change was found in RVEF. (Figure 2)
The relationship between baseline SVV and HR change ratio and
ICO change ratio at the concentration of 2 ngeml-1 remifentanil are
shown in Figure 3. When SVV were higher , the decrease both in
HR and ICO were larger.

CONCLUSIONS: Remifentanil decreased HR, meanAP, and ICO,
but did not change RVEF. Remifentanil induced low cardiac output
depends on heart rate change.

To provide enough preoperative rehydration for keeping low SVV
possibly prevent ICO decreasing induced by reifentanil.

REFERENCES:
1. Anaesth 60(5): 530-5. 1988
2. Pharmacol Exp Ther 263(1): 84-91. 1992
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GOOD MODEL PREDICTIONS OF SEDATION LEVEL,
PAIN, AND RESPIRATORY DEPRESSION IN PATIENTS
DURING AWAKE CRANIOTOMY USING TCI PROPOFOL
AND ALFENTANIL

AUTHORS: M. Tsou, C. Ting, S. Wang

AFFILIATION: Department of Anesthesiology, Taipei Veterans
General Hospital, Taipei, Taiwan

INTRODUCTION: Previously developed pharmacological
interaction models have been used to predict anesthetic drug
effects such as analgesia, respiratory depression, and loss of
responsiveness.':> The aim of this study was to validate these models
in patients received awake craniotomy to see if the model could
make a good prediction of responsiveness, respiratory depression
and adequate analgesia.

METHODS: Fifteen ASA class I-1I, aged 30-80, adult patients
received moderate sedation for awake craniotomy were enrolled.
Total intravenous anesthesia with target-controlled infusion
(TCI) of different concentrations of alfentanil and propofol were
conducted under the monitoring of BIS (40~70), OAA/S Scale’,
and vital signs. Response surface pharmacodynamic models were
applied to predict patients’ responsiveness, respiratory depression
and adequate analgesia.

RESULTS: The BIS, heart rate, respiratory rate and effect site
concentration of propofol and alfentanil were recorded in the
13 special events. The BIS is correlated well with the the loss of
responsiveness model. Most of patients’ effect concentration pairs
in the time point of wake-up for speech mapping were between 50%
and 95% isobols. The heart rate of the patients were correlated well
with the loss of response to pressure algometry model predictions
in the 10 events which the patients may suffer more pain and need
adequate analgesia to prevent patients move. All of them were above
50% prediction line. The respiratory rate of the patients was also
correlated well with the intolerable depression model predictions
throughout the procedure. Most of effect concentration pairs in 151
of all 195 events were all under 50% prediction line. Another 44
were between 50% and 95% line which were compatible with the
clinical condition and these patients didn’t have any intolerable
respiratory depression episode during the procedure.

CONCLUSIONS: This study provides evidence that TCI
propofol and alfentanil based anesthesia can fit well to the three
pre-developed response surface pharmacodynamic models during
awake craniotomy.

REFERENCES:

1. Lapierre, C.D., et al., An Exploration of Remifentanil-Propofol
Combinations That Lead to a Loss of Response to Esophageal
Instrumentation, a Loss of Responsiveness, and/or Onset of
Intolerable Ventilatory Depression. Anesthesia and analgesia,
2011. 113(3): p. 490-9.

2. Johnson, K.B., et al., An evaluation of remifentanil propofol
response surfaces for loss of responsiveness, loss of response
to surrogates of painful stimuli and laryngoscopy in patients
undergoing elective surgery. Anesthesia and analgesia, 2008.
106(2): p. 471-9, table of contents.

3. Chemnik, D.A., et al., Validity and reliability of the Observer’s
Assessment of Alertness/Sedation Scale: study with intravenous
midazolam. Journal of clinical psychopharmacology, 1990.
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NFLUENCE OF GENDER ON GENERAL ANESTHESIA
AND FENTANYL-INDUCED BISPECTRAL INDEX
(BIS) CHANGES

AUTHORS: T. Mieda', A. Kitamura', T. Nakamura?, Y.
Horikoshi?, H. Nagasaka?, K. Onuki®, S. Hagihira;

AFFILIATION: 'Anesthesiology, Saitama Medical University
International Medical Center, Saitama, Japan, *Anesthesiology,
Saitama Medical University, Saitama, Japan, *Comprehensive
Medical Science, Meikai University Hospital, Sakado, Japan,
“‘Anesthesiology, OsakaUniversityGraduateSchool of Medicine,
Osaka, Japan

INTRODUCTION: Higher bispectral index (BIS) values during
maintenance of general anesthesia in female have been reported,
despite similar amounts of anesthetic drug administration.
Moreover, it is widely reported that opioid analgesics acting
display quantitative and qualitative differences in effect in male
and female. Theses sex-related differences are not restricted to the
analgesic properties of opioids. In addition, it has been reported that
opioids increases BIS values as well as95%spectral edge frequency
(SEF95%) under sevoflurane-nitrous oxide (N2O) anesthesia.
Therefore, we examined the effects of gender on general anesthesia
and fentanyl-induced BIS and SEF95% changes under sevoflurane-
N20 anesthesia.

METHODS: ASA physical status | patients (n=25, aged 16-45
yr, male and female were 10 and 15, respectively), scheduled for
elective oral surgery were enrolled in the trials. Anesthesia was
induced with thiopental and vecuronium bromide and maintained
with N20 (64-67%)-sevoflurane (1%). Fentanyl (2 pg/kg)was
administered intravenously 15min after the intubation. Fifteen
min after the intubation, BIS values, SEF95%, mean arterial blood
pressure (MAP), and heart rate (HR)was recorded as baseline
values. BIS values, SEF95%, MAP, and HRwere measured every
5 min after the intubation up to 30 min. All data were expressed as
the mean £SD. Unpaired Student’s t-tests were applied to compare
normally distributed variables between genders. A P value of less
than 0.05 was considered statistically significant.

RESULTS: The patients were similar in terms of age, body
temperature, expired CO2 tension, expired sevoflurane concentration,
and expired nitrous oxide concentration except of weight and
height. All patients were confirmed to be 100% SpO2 in our present
study. As results, there were no differences between genders
for BIS values,SEF95%, MAP, and HR under N20O-sevoflurane
anesthesia at baseline. Moreover, there were no differences between
genders for MAP and HR after fentanyl administration. However,
fentanyl- induced BIS and SEF95%increases in female were
significantly higher than those in male at15 minutes after fentanyl
administration (P = 0.01 and 0.001, respectively), despite similar
amounts of anesthetic drug administration.Similar BIS values and
SEF95%between genders at baseline suggest that sensitivity to
the hypnotic effect of anesthetic drugs is same between genders in
contrast to previous reports.

CONCLUSIONS: We found that gender was an important factor
influencing fentanyl-induced BIS and SEF95% increases in patients
undergoing general anesthesia.
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THE IMPACT OF CYP3AS GENE POLYMORPHISMS
ON THE PHARMACOKINETICS OF FENTANYL AND
NORFENTANYL IN THE PERIOPERATIVE PERIOD

AUTHORS: H. Kato!, T. Kato', K. Hirano? T. Yagi?, N. Tanaka?, J.
Kawakami?, S. Sato'

AFFILIATION:  'Anesthesiology and Intensive Care,
Hamamatsu Universitu School of Medicine, Hamamatsu, Japan,
*Hospital Pharmacy, Hamamatsu Universitu School of Medicine,
Hamamatsu, Japan

INTRODUCTION: The impact of CYP3AS gene polymorphisms
on the metabolism of fentanyl is a widely discussed topic.
CYP3AS5*3 is known to affect the pharmacokinetics of fentanyl
during transdermal administration in cancer patients' and
intravenous continuous infusion in intensive care patients®. The
aim of this study was to evaluate the influence of CYP3AS gene
polymorphisms on the pharmacokinetics of fentanyl in patients who
underwent surgery.

METHODS: We enrolled 40 patients who were scheduled for
elective surgery under general anesthesia and continuous fentanyl
infusion for postoperative analgesia. The study protocol was
approved by the IRB. Written informed consent was obtained from
each patient. According to the fentanyl administration protocol,
a loading dose of fentanyl (200 pg) was administered before the
skin incision, and continuous fentanyl infusion was commenced
(50 pg/h) and was maintained for the 24 hours postoperatively.
Blood samples were obtained at the following times: once before
the operation, every 30 minutes during the operation, and the next
morning. The plasma concentrations of fentanyl and its metabolite
norfentanyl were measured by liquid chromatography/tandem mass
spectrometry. The CYP3A5 genotype was determined using a
modified polymerase chain reaction and restriction fragment length
polymorphism amplification techniques, previously described’.
In this study, the timing of blood sampling in the morning of first
postoperative day was not standardized because it was performed in
the wards by nurses as a routine procedure. As a result, there was a
large time gap from the duration of intraoperative administration of
fentanyl to the time of blood sampling. The plasma concentrations
of fentanyl/norfentanyl are affected not only by the metabolism of
fentanyl but also the duration of fentanyl administration. Therefore,
we arranged the plasma concentration of fentanyl/norfentanyl in
their time series and compared between the *1 carrier group (*1/*1
+ *1/*3) and the *3/*3 group.

RESULTS: The relationships between the plasma concentrations
of fentanyl/norfentanyl and CYP3AS5 gene polymorphisms was
evaluated using analysis of covariance on SPSS statistical software;
the covariate used was the duration of fentanyl administration.
CYP3AS polymorphisms showed significant effect on plasma
concentrations of fentanyl/norfentanyl (P = 0.006 and 0.005,
respectively).

CONCLUSIONS: CYP3AS5 gene polymorphisms affect the plasma
concentrations of fentanyl/norfentanyl in the perioperative period.

REFERENCES:

1. Drug Metab. Pharmacokinet. 27(4): 414-21 (2012)
2. Therapeutic Drug Monitoring 36(3): 345-52 (2014)
3. Pharmacogenetics 12(4): 331-34 (2002)
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INTRODUCTION: Propofol is the most common agent for J A~ 10 i O.__(CF,)gF
induction of general anesthesia in the United States. It is routinely 2

used for maintenance of anesthesia and for sedation in the operating
room and intensive care unit. The formulation available clinically

(Diprivan) is a lipid emulsion of 1% propofol with 10% soybean - 5

oil, 1.2% egg yolk lecithin, and 2.25% glycerol. Diprivan is 600 == Diprivan

clinically effective and generally well tolerated. However, it has - |3

several drawbacks: support of microbial growth, hyperlipidemia 600~ -+ B8

(elevated triglycerides and propofol infusion syndrome), and pain —

on injection. Anaphylaxis in patients with egg allergies has also L 400-

been of concern. These issues have led to attempts to reformulate 14

the drug, including the addition of preservatives and antimicrobials, g 200+

variations of oil and lecithin content, changes in size of triglycerides, 14

and alternative solvents.!? In the present experiments, we studied

two novel surfactant-based propofol nanoemulsions, and compared 0~ T T 1
their anesthetic effects to Diprivan in rats. 0.8 1.0 1.2 1.4
METHODS: Studies were approved by the Institutional Animal -200- Log(mglkg) dose

Care and Use Committee. Experiments to measure loss and recovery
of the righting reflex were conducted in six male Sprague-Dawley
rats. Rats were received from the supplier with an implanted jugular
catheter. Three propofol formulations were tested: Diprivan;
lipid-free formulation incorporating semifluorinated surfactant
L3 with egg lecithin (E80); and lipid-free formulation using only
semifluorinated surfactant B8 (Figure). For each, five different bolus
doses ranging from 5-15 mg kg-' were administered over 20 s using
a syringe pump.’* Rats received one dose per day. Observers were
blinded to dose. To measure potency, time to recovery of righting
reflex was plotted vs. log dose for each data set; the x-intercept
of the linear regression line was considered the threshold dose for
causing loss of righting reflex.’

RESULTS: All three formulations showed efficacy in causing loss
of righting reflex. No ill effects were evident during or after the
anesthetic period. For Diprivan, B8, and L3, the threshold doses
causing loss of righting reflex were 5.3 + 0.3, 5.4 £ 0.4, and 5.8 +
0.1 mg kg-' respectively (Graph). For all doses tested, mean time to
return of righting reflex for the lipid-free formulations was similar to
or slightly shorter than for Diprivan. The lipid-free emulsions were
stable for 1 year. Particle size profiles were (B8: 212 + 66 nm; L3:
74 + 88 nm; mean + SD) within the tolerance range for Diprivan
(150 - 300 nm).

CONCLUSIONS: The three formulations of propofol were
similar in efficacy, potency, and duration of action. The lipid-free
formulations showed long-term stability, with particle sizes similar
to Diprivan. Avoiding complications related to microbial growth
and hyperlipidemia may provide an advantage over currently
available lipid-based formulations. Further studies are indicated to
test toxicity and side-effect profiles.

REFERENCES:

1. Anesthesiology 103:860, 2005;
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5. Anesth. Analg. 101:131, 2005.
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THE EFFECTS OF INTRAVENOUS ANESTHETICS ON CELL
MIGRATION USING CULTURED HUMAN UMBILICAL
VEIN ENDOTHELIAL CELLS

AUTHORS: K. Takaishi', S. Kawahito?, N. Mita?, T. Aoyama!,
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AFFILIATION: 'Dental Anesthesiology, Tokushima University
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INTRODUCTION: Cell migration is one of the important
processes of angiogenesis. Anesthetics can affect angiogenesis'.
We previously reported that high-dose midazolam inhibited in vitro
capillary tube formation by suppressing proliferation of endothelial
cells. However, the detailed effects of intravenous anesthetics on
angiogenesis have not yet been clarified. The aim of this study was
to determine the effects of intravenous anesthetics on endothelial
cell migration.

METHODS: Human umbilical vein endothelial cells (HUVEC, BD
Biosciences Bedford, MA) were cultured in the media 200 (Gibco
by Life technologies, MD, US) supplemented with LSGS kit (Gibco
by Life technologies, MD, US). Quantitation of endothelial cell
migration was achieved by measuring the fluorescence of migrating
cells using BD BioCoat angiogenesis system (BD Biosciences
Bedford, MA, US) after labeling with calcein AM. The effects of
midazolam (1, 10, 50 pM), diazepam (1, 10, 50 uM), propofol
(50 pM) and ketamine (50 uM) on endothelial cell migration
were investigated using HUVEC with mediums contained each
anesthetic with or without 2% fetal bovine serum (FBS). Results
were expressed as mean+SD. Data were compared by means of one-
way repeated ANOVA followed by the Scheffe test.

RESULTS: Endothelial cell migration was significantly stimulated
with FBS (Figure). Fifty pM of midazolam significantly impaired
endothelial cell migration stimulated with FBS (the fluorescent
of positive control stimulated with FBS: 364.0+42.4x10%, 50 pM
midazolam: 248.5+23.7x10% p< 0.01). Low dose of midazolam,
diazepam, propofol, and ketamine did not show any significant
enhancing or suppressive effects on endothelial cell migration.

CONCLUSIONS: High-dose midazolam had suppressive effect on
endothelial cell migration.

REFERENCES:
1. Anesth Analg; 107 (2): 686-692, 2008.
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Figure The effects of midazolam on cell migration
Midazolam: 50 pM midazolam, *: p < 0.05 compared with the
migration of human umbilical endothelial cells (HUVEC) in fetal bovine
serum free medium (FBS-), §: p < 0.05 compared with the migration of
HUVEC in medium contained 2 % FBS (FBS+).
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NOVEL LOCAL ANESTHETICS DEMONSTRATE ISOMER-
DEPENDENT ANALGESIA IN MICE

AUTHORS: G. Kracke!, M. VanGordon?, Y. Sevryugina’,
P. Kueffer?, K. Kabytaev?, S. Jalisatgi?, M. Hawthorne?

AFFILIATION: 'Anesthesiology, University of Missouri,
Columbia, MO, ZInternational Institute of Nano and Molecular
Medicine, University of Missouri, Columbia, MO

INTRODUCTION: Clinically there is a need for local anesthetics
with a greater specificity of action and longer duration. We
have synthesized a series of local anesthetic derivatives called
boronicaines in which the aromatic, phenyl ring of lidocaine was
replaced with an isomeric, polyhedral carborane cluster. This
carborane cluster is an icosahedral cage comprised of ten boron
and two carbon atoms (C2B10H12), and is more hydrophobic than
a benzene ring. The boronicaine derivatives were tested for their
analgesic activity and compared to lidocaine using a standard hot
plate test in mice following a plantar injection. The use of mice in
these studies was approved by the University of Missouri Animal
Care and Use Committee. Results showed that the compounds
differed in their analgesic activity in the following order: ortho-
carborane = C, C’-dimethyl meta-carborane > para-carborane >
lidocaine > meta-carborane derivative. Both ortho-boronicaine and
C, C’-dimethyl meta-boronicaine had longer durations of analgesia
than lidocaine. Differences in analgesic activity are rationalized by
variations in chemical structure and protein binding characteristics.
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ISOFLURANE EXTERNALIZES PHOSPHATIDIYLSERINE
IN HUMAN KIDNEY PROXIMAL TUBULE CELLS VIA
REACTIVE OXYGEN SPECIES-MEDIATED INHIBITION OF
AMINOPHOSPHOLIPID TRANSLOCASE ACTIVITY

AUTHORS: H. Lee, M. Kim

AFFILIATION: Anesthesiology, Columbia University,
New York, NY

INTRODUCTION: Volatile inhalational anesthetics including
isoflurane protect against renal ischemia and reperfusion injury
by reducing renal tubular necrosis and inflammation '. Isoflurane
causes externalization of phosphatidylserine in the plasma
membrane leading to transforming growth factor-Bl release
with subsequent induction of anti-inflammatory and cytoprotective
sphingosine kinase-12. In this study, we aimed to determine
the cellular mechanisms of isoflurane-mediated phosphatidyserine
externalization.

METHODS: We treated cultured human proximal tubule (HK-2)
cells with 2.5% isoflurane or with carrier gas (room air with 5%
CO2) for 0-16 hours. Aminophospholipid translocase activity
(also called flippase - transporters that move lipids to inner leaflet
of plasma membrane) was measured utilizing NBD labeled
phosphatidylserine  (1,2-dioleoyl-sn-glycero-3-phospho-L-serine-
N-(7-nitro-2-1,3-benzoxadiazol-4-yl ammonium salt) with methods
described previously’. The intracellular reactive oxygen species
with isoflurane exposure was detected utilizing 5-(and-6)-carboxy-
2',7'-dichlorodihydrofluorescein diacetate (carboxy-H2DCFDA)
(Molecular Probes, Eugene, OR) fluorescence (4). HK-2 cells were
pre-incubated for 30 min with carboxy-H2DCFDA and treated
with either carrier gas or with 2.5% isoflurane for 0-16 hours.
Fluorescence was examined with an Olympus IX81 epifluorescence
microscope with an excitation wavelength of 485 nm and an
emission wavelength of 538 nm and quantified with the Slidebook
software (Intelligent Imaging Innovations, Inc., Denver, CO).

RESULTS: In cultured human proximal tubule (HK-2) cells,
2.5% isoflurane treatment for 6-16 hours caused an inhibition of
aminophospholipid translocase activity by ~50% (N=5). In addition,
2.5% isoflurane treatment for 6 or 16 hours increased the reactive
oxygen specifies generation in HK-2 cells by >200% and >500%,
respectively (N=5, Figure). Inhibition of reactive oxygen specifies
generation with 2-mercaptopropionyl glycine abolished the
isoflurane-mediated inhibition of aminophospholipid translocase.

CONCLUSIONS: Our studies suggest that isoflurane-mediated
phosphatidylserine externalization is mediated by reactive oxygen
specifies-mediated inhibition of aminophospholipid translocase
activity. Our findings add to the complex cellular signaling pathways
of volatile anesthetic-mediated renal protection that may lead to
new therapeutic applications of inhalational anesthetics during
the perioperative period for organ protection in high risk surgical
patients.

REFERENCES:
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RESPONSE SURFACE MODEL FOR PREDICTING WAKE-

»! S
UP TIME DURING SEDATED GASTROINTESTINAL ¥ #
ENDOSCOPY USING MIDAZOLAM AND ALFENTANIL 5
AUTHORS: C. Ting, J. Liou, M. Tsou i

AFFILIATION: Department of Anesthesiology, Taipei Veterans
General Hospital, Taipei, Taiwan

INTRODUCTION: Response surface model was developed to P,

predict multiple drug interactions in a wider range of sedation levels. o Eror<50%

It serves as a useful tool in predicting the wake-up time during

sedation. Response surface model for gastrointestinal endoscopy

has not been published for midazolam-alfentanil interaction. o ) Cor G 3 Coeiss o il et
Here we develop a set of models and validate its accuracy for LT =
esophagogastroduodenoscopy (EGD) and colonoscopy by using "I o
patient data. " o5 ° ‘ gogs o ©

METHODS: Thirty-three adults scheduled for combined EGD and i 2
colonoscopy were enrolled. Adequate sedation with intravenous 1. s on ‘ -
midazolam and alfenanil were performed and monitored with -
auditory evoked potential. Sedation Observer’s Assessment of LRI =
Alertness/Sedation (OAA/S) score were recorded by an independent - o
observer every two minutes. A score greater or equal to 4 is o Esion

considered awake. Pharmacokinetic profiles were calculated using

simulation software. A total of 216 concentration sets were obtained

for analysis and model construction. Model parameters for EGD, £ Soloreecee Intersession
colonoscopy and intersession (time period between procedures

where no stimuli were present) were calculated using logistic =
regression and validated with Spearman’s correlation against
patient data.

RESULTS: Response surface parameters were developed for the
3 models. Estimated wake up time deviation from true arousal are =
0.31+3.68, 0.28+2.94, and 0.82+3.86 minutes for models EGD, - — ——t— —r
colonoscopy and intersession respectively. p for Spearman’s ‘ Time difference from 50% predicied urrespansiveness to actuel ime of wake up
correlation were 0.655, 0.550 and 0.631 and all p-values < 0.001.

Correlation was moderate to strong. The model successfully

predicted wake up time in 74.55%, 73.24% and 83.3% respectively.

CONCLUSIONS: Prediction of wake-up time during sedated
gastrointestinal endoscopy using intravenous midazolam and
alfentanil by response surface model is a potential tool. Hypnosis
with alfentanil alone is unlikely in clinically practiced doses. Our
models showed good prediction of wake up time, with the EGD
group giving best results. All 3 models showed significant synergy
between the two drugs.
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DEXMEDETOMIDINE, A SEDATIVE-ANALGESIC
ADJUNCT IN ANESTHESIA, ACTS ON LIPID
MEMBRANES: ONE OF POSSIBLE MECHANISMS

AUTHORS: M. Mizogami', Y. Matsuki', K. Shigemi', H. Tsuchiya?

AFFILIATION: 'Department of Anesthesiology and Reanimat-
ology, University of Fukui Faculty of Medical Sciences, Yoshida-
gun, Fukui, Japan, 2Department of Dental Basic Education, Asahi
University School of Dentistry, Mizuho, Gifu, Japan

INTRODUCTION: Dexmedetomidine (an S-enantiomer of
medetomidine), a highly selective a2 agonist with sympatholytic,
sedative and analgesic properties, has been used as an adjunct in
regional and general anesthesia'. We studied whether it could
mechanistically act on lipid membranes as a novel target besides
02 adrenergic and imidazoline receptors. We also characterized its
membrane activity by comparing with reference drugs including its
antipode, lower selective a2 agonist and anesthetics.

METHODS: Fluorescent probe-labelled lipid bilayer membranes
were prepared with 1,2-dipalmitoylphosphatidylcholine to be
typical DPPC model membranes and with phospholipids and
cholesterol to mimic the membrane lipid compositions of peripheral
nerves, central nerves and cardiomyocytes’. The membrane
preparations were subjected to the reaction with dexmedetomidine,
levomedetomidine (R-enantiomeric medetomidine), clonidine,
lidocaine, bupivacaine and propofol at 0.01-1 mmol 1-1. Their
potencies to act on lipid membranes were evaluated by drug-induced
membrane fluidity changes that were determined by measuring
fluorescence polarization >.

RESULTS: Dexmedetomidine acted on DPPC model membranes
and increased their fluidity as well as reference membrane-acting
drugs at 0.01-1 mmol I-1, although its membrane effects were more
potent than clonidine, lidocaine and bupivacaine. The comparisons
of different fluorescent probes to selectively locate at a graded
series of levels in lipid bilayers indicated that dexmedetomidine
was more effective at the deeper regions of membranes rather
than at the superficial regions. In peripheral nerve-mimetic
membranes, the relative potency to increase membrane fluidity
was dexmedetomidine > bupivacaine > clonidine > lidocaine at 0.2
mmol -1 for each (P < 0.05 vs. control for all). In central nerve-
mimetic membranes and cardiomyocyte-mimetic membranes,
however, dexmedetomidine was less active than propofol at 0.05
mmol I-1. Dexmedetomidine enantio-selectively acted on peripheral
nerve-mimetic membranes containing chiral cholesterol much more
potently than levomedetomidine at 0.01-0.1 mmol I-1 to induce a
1.6-4 fold increase in membrane fluidity.

CONCLUSIONS: Dexmedetomidine is able to not only bind
to a2 adrenergic and imidazoline receptors but also interact with
membrane lipids. Its membrane action is considered to modify the
physicochemical property of lipid membranes, thereby directly
affecting the functions of biomembranes and indirectly modulating
the activities of receptors through the conformational alteration of
transmembrane proteins.

REFERENCES:

1. Rev Bras Anesthesiol 2012; 62: 118-133.

2. Front Pharmacol 2013; doi: 10.3389/fphar.2013.00150.
3. Eur J Anaesthesiol 2010; 27: 829-834.
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XENON ANESTHESIA: A SYSTEMATIC REVIEW
AND META-ANALYSIS OF RANDOMIZED
CONTROLLED TRIALS

AUTHORS: L. Law', E. A. Lo?, T. Gan®

AFFILIATION: 'Anesthesiology, Duke University, Durham,
NC, ?Pharmaceutical Sciences, UBC, Vancouver, BC, Canada,
3Anesthesiology, Stony Brook University, Stony Brook, NY

INTRODUCTION: Xenon anesthesia has been studied for
decades. However, no meta-analysis of randomized controlled trials
(RCTs) on xenon anesthesia has been conducted. The primary aim
of this study was to systematically review all available evidence
from RCTs comparing xenon and other inhalational and intravenous
anesthetics on anesthetic outcomes.

METHODS: We found 43 RCTs from PubMed, MEDLINE,
CENTRAL, EMBASE and CINAHL (until July 2014). A total of
31 studies comparing xenon (841 patients) with other inhalational
agents (836 patients) and 12 studies comparing xenon (373 patients)
with propofol (360 patients) were found. Outcomes such as
intraoperative hemodynamics, emergence, postoperative nausea and
vomiting (PONV), other adverse events and opioid consumption
were evaluated.
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RESULTS: Patients undergoing xenon anesthesia had a
higher mean arterial pressure (MAP) and lower heart rate (HR)
intraoperatively than volatile anesthesia (mean difference [MD] =
9mmHg [95% confidence interval (CI) 4.5,13.0], -6min-1 [95%CI
-9.1,-3.3]) and propofol anesthesia (MD = 7mmHg [95%CI
2.3,11.7], -10min-1 [95%CI -12.3,-7.3]). (Table 1) Comparing with
baseline, intraoperative MAP remained stable (change 0.30) under
xenon anesthesia but MAP dropped by > 15% under volatile (MD
= -17mmHg [95%CI -26.6,-7.9], change = -17.5%) and propofol
(MD = -14mmHg [95%CI -23.3,-5.4], change = -15.0%) anesthesia.
(Table 2) Patients had a faster emergence from xenon anesthesia
than volatile anesthesia: eyes opening (MD = -4min [95%CI
-4.7,2.5]), extubation (MD = -4min [95%CI -4.6,-3.4]), orientation
(vs sevoflurane: MD = -4min [95%CI -5.6,-3.2]; vs isoflurane: MD
= -7Tmin [95%CI -8.8,-4.5]), count-down (vs sevoflurane: MD =
-4min [95%CI -5.1,-3.2]; vs isoflurane: MD = -8min [95%CI -10.0,-
6.7]), and reaction on demand (vs sevoflurane: MD = -Smin [95%CI
-6.0,-3.2]). (Table 1) However, xenon anesthesia increased the risks
of PONV (RR = 1.72 [95%CI 1.23,2.41]) and hypertension (RR =
1.72 [95%CI 1.14,2.59]). Perioperative opioid consumptions were
not significantly different between xenon and other anesthetics.
(Table 1)

CONCLUSIONS: Xenon anesthesia provides more stable
intraoperative blood pressure, lower heart rate and faster emergence
from anesthesia than volatile and propofol anesthesia. However,
xenon is associated with a higher incidence of PONV. We suggest
xenon anesthesia to be considered for high risk patients who may
benefit from stable intraoperative blood pressure, low heart rate and
rapid emergence from anesthesia e.g. those with aortic stenosis.
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NEUROPROTECTIVE EFFECTS OF DEXMEDETOMIDINE
AGAINST THAPSIGARGIN -INDUCED ER

STRESS MEDIATED APOPTOSIS INVOLVE IN a2 —
ADRENOCEPTOR AND IMIDAZOLINE RECEPTOR

AUTHORS: M. Inagaki, M. Somei, M. Tsuji, K. Oguchi
AFFILIATION: Pharmacology, Showa University, Tokyo, Japan

INTRODUCTION: Dexmedetomidine is a potent and highly
selective a2-adrenoceptor agonist with sedative, analgesic and
sympatholytic properties. Besides its action at a2-adrenergic
receptors, dexmedetomidine also exhibits some affinity for
imidazoline binding sites. Besides dexmedetomidine’s sedative
effects, dexmedetomidine also exerts a cell-protective effect on
nervous tissue under ischemic conditions. Invasive incidents such
as ischemia or hypoxia induce not only changes in respiratory,
circulatory, and nervous systems in the whole body but also various
damages in individual cells. Hypoxia causes dysfunction in energy
production, or depletion of ATP, accumulation and aggregation of
abnormal proteins in the endoplasmic reticulum (ER), which induce
ER stress response. In the present study, we examined whether
dexmedetomidine has protective effects on the apoptosis mediated
by thapsigargin-induced ER stress in SH-SY5Y cells, and proposed
the possible mechanism of its neuronal protection.

METHODS: In this study, we used thapsigargin (1 uM) to
generate ER stress in SH-SYSY cells. For studies of the role of
dexmedetomidine, SH-SYSY cells were pretreated with various
concentrations of dexmedetomidine (1-100 nM) for 1 hour before
co-treatment with 1 pM thapsigargin for 20 hours. To detect
apoptosis, caspase-3 activity was determined fluorometrically
using a respective synthetic peptide substrate. To examine effects
of dexmedetomidine on expression of ER stress markers (Chop,
Ire-1 and Xbp-1), caspase activities and eIF2a phosphorylation in
thapsigargin-induced ER stress cells, we incubated SH-SYSY cells
with or without pretreatment with respective inhibitor of either
a2-adrenoceptor or imidazoline receptor for 1 hour, followed by
thapsigargin plus dexmedetomidine treatment for 20 hours.

RESULTS: Thapsigargin-induced increases in activities of
caspase-4 and -3, phosphorylation of elF2a and expressions of
ER stress biomarkers were suppressed by co-incubation with
dexmedetomidine. In the presence of atipamezol which blocks the
a2-adenoceptor, or idazoxan which binds to imidazoline2 receptor
and a2-adenoceptor, inhibition of caspase-4 activity by treatment
with dexmedetomidine in thapsigargin-induced ER stress cells was
not significantly difference. However, pretreatment with efaroxan,
imidazolinel receptor ligand and o2-adenoceptor antagonist,
prevented the inhibition of caspase-4 activity by treatment with
dexmedetomidine in ER stress cells.

CONCLUSIONS: These results demonstrated that
dexmedetomidine at clinically relevant concentrations suppressed
the ER stress-induced apoptosis in this cell system. It may be possible
that some of the neuroprotective potencies by dexmedetomidine are
mediated by imidazoline receptors.

S-47.
SEVOFLURANE UPTAKE AND ELIMINATION IN PIGS
AUTHORS: S. Ho!, C. Hou?

AFFILIATION: 'Anesthesiology, Taipei Veterans General
Hospital, Taipei, Taiwan, 2Institute of Medical Sciences, National
Defense Medical Center, Taipei, Taiwan

INTRODUCTION: As pharmacokinetic studies of volatile
anesthetics measuring blood concentrations were scarce, incomplete
and inconsistent. This study was designed to explore and compare
the uptake and elimination kinetics of sevoflurane among inspired
gas, end-tidal gas, arterial blood, mixed venous blood and
cerebrospinal fluid.

METHODS: 2.6% sevoflurane was administered to eight young
pigs for two hours, followed by two hours’ elimination. Sevoflurane
concentrations in inspired gas (Clsev), end-tidal gas (CEsev), arterial
blood (Asev), mixed venous blood (PAsev) and cerebrospinal
fluid (CSFsev) were determined by Infrared analyzer and gas
chromatography, respectively. Respiratory and hemodynamic
parameters including cardiac output were measured concurrently.

RESULTS: Significant differences were observed among Clsev,
CEsev, Asev, PAsev and CSFsev at every sampling time upon
reaching equilibration. Asev/ PAsev ratios during the elimination
phase were reasonably similar (0.53 to 0.58). Sevoflurane
concentration-time curves for CEsev, Asev and PAsev were best
described by tri-exponential model and CSFsev was best described
by bi-exponential model with zero-order input and first order
elimination kinetic. The rates of sevoflurane blood uptake (mean
+ SD, ml of vapor/min) were relatively constant, peaked at 11.07
+ 5.34 in the fifth minute and declined to 7.50 + 3.01 in the 120th
minute. About 83% of sevoflurane was retained in the body after
two hours’ elimination.

CONCLUSIONS: Uptake of sevoflurane is very similar to constant
infusion instead of a square root time of function. Pharmacokinetic
properties of sevoflurane in CEsev, Asev and PAsev were similar
but not identical. End-tidal concentrations also do not suitably
represent arterial concentrations of sevoflurane. Finally, Residual
subanesthetic concentrations of sevoflurane in association with
postoperative impairment in psychomotor and physiologic functions
should be considered.
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COMBINED NEUROPROTECTIVE EFFECT OF PROPOFOL
AND DEXMEDETOMIDINE ON ER STRESS—-MEDITATED
APOPTOSIS IN NEUROBLASTOMA SH-SYSY CELLS

AUTHORS: M. Somei, M. Inagaki, M. Tsuji, K. Oguchi
AFFILIATION: Pharmacology, Showa University, Tokyo, Japan

INTRODUCTION: Rabbits are widely used in experimental
research. Rabbit endotracheal intubation is difficult because of
the rabbits’ narrow pharyngeal inlet and small larynx. Researchers
usually perform tracheostomy in rabbits under general anesthesia;
however, in some studies, such as serial imaging studies,
tracheostomy is not preferable. Spontaneous breathing via a face
mask may not preserve the airway, and controlled ventilation
is difficult when the face mask is applied. In rabbits, repeated
intubation attempts might cause laryngeal trauma, which could then
result in airway obstruction following extubation. Some researchers
have reported the benefit of the laryngeal mask airway (LMA) for
airway management in rabbits. Recently, a novel supraglottic airway
device, v-gel® (Docsinnovent, UK), designed for rabbits became
available. We compared v-gel with LMA for airway management in
rabbits under general anesthesia.

METHODS: Hamamatsu University School of Medicine
Institutional Review Board approved this prospective trial. Male
Japanese white rabbits weighing 2.6 + 0.1 kg (n = 3) were used.
For general anesthesia in rabbits, an anesthesia machine (Apollo,
Dréger, Germany) was used. General anesthesia was induced by 5%
isoflurane in 100% oxygen in a small anesthetic chamber. When the
animal became unresponsive to a mouth opening, the rabbit was
placed in the left lateral position. General anesthesia was maintained
using a small face mask with 2% isoflurane without muscle relaxant.
Standard monitoring (ECG, SPO,, and left femoral arterial blood
pressure) was applied.

LMA size 1 (Disposable Laryngeal Mask Straight, Ambu,
Denmark) or v-gel size R3 (for rabbit body weight from 1.8 kg to
3.5 kg) (Fig. 1, right: LMA size 1, left: v-gel size R3) was inserted
alternately in a randomized order. All devices were inserted by an
anesthesiologist with 15 years of experience (HM). The time from
insertion to adequate placement was recorded. Insertion success
and adequate placement was determined by auscultation (smooth
spontaneous breathing sound) and capnography attached to the
Apollo machine. After 10 min of spontaneous breathing, animals
were mechanically ventilated for 10 min. The conditions of
spontaneous breathing and mechanical ventilation, such as airway
pressure, air leak, air leak sound from the stethoscope placed on
the neck, and gastric insufflation (gastric insufflation sound and the
presence of abdominal distension), were evaluated and compared.

RESULTS: V-gel tends to have a shorter insertion time (v-gel:
153 + 8.7 s vs LMA: 23.6 = 5.1 s). Airway conditions during
spontaneous breathing of both groups were almost the same and
appropriate. In the v-gel group, adequate mechanical ventilation
was performed. However in the LMA group, gastric insufflation
and abdominal distension due to device misplacement was observed
(v-gel: 0/3 vs LMA: 3/3).

CONCLUSIONS: A shorter insertion time and less gastric
insufflation due to misplacement during mechanical ventilation
might make v-gel a more favorable option than LMA for airway
management in rabbits under general anesthesia.
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PREOPERATIVE ORAL REHYDRATION AFFECTS Table 1. Patient characteristics

PHARMACOKINETICS OF ROCURONIUM Control, n=12 ORS, n=12
Age, yr. 39 (1) 37 (12)
AUTHORS: S. Ishigaki', K. Masui', Y. Miyake?, A. Kanaya?, Weight, kg 71(11) 71(5)
T. Ogura® Height, cm 173 (6) 173 (6)
AFFILIATION: 'Anesthesiology, National Defense Medical BMI, kg/m? 23.8(2.5) 239(23)

College, Tokorozawa, Saitama, Japan, >Anesthesiology, Japan Self Data'presenied asimean (5.0.)

Defense Force hospital Yokosuka, Yokosuka, Kanagawa, Japan

INTRODUCTION: Preoperative enough oral rehydration solution
(ORY) intakes prevent hypovolemia. Our previous study revealed
that patients taking preoperative ORS showed lower stroke volume
variation (SVV) at the time just after the induction of anesthesia.

Figure 1. Mean plasma concentration vs. time-curve
This result indicates that ORS increases circulatory blood volume. 9 P

Rocuronium, like other muscle relaxants, distributes only in 20+ .

the plasma and interstitial fluid volume. We hypothesized that -e- Control

preoperative  ORS would decrease plasma concentration of _ 15 -:- i

rocuronium. E * p<0.05
ps *

METHODS: Following IRB approval, and obtaining informed g 104

consent, twenty-four male patients, ASA 1, aged 20-50 years old Q

scheduled for elective surgery were enrolled in this randomized- o 54

controlled study. They were randomly assigned to two groups: \

drinking 1500 ml ORS 6 to 2 hours before anesthesia (ORS group) 0 : . | —

and nothing by mouth from 6 hours before anesthesia (Control 0 60 120 30 min

group). Bicarbonate Ringer’s solution was infused at 80 ml/h time (sec)

from 2 hours before anesthesia in both groups. Anesthesia was

induced and maintained with propofol and remifentanil. Then,

bolus dose of 0.6 mg/kg rocuronium were administered over 5

seconds). Blood samples for measuring rocuronium concentration

were obtained from radial artery at 60, 90, 120 seconds and 30 Table 2. Area under the curve

minutes after administration of rocuronium. Analysis of rocuronium Control ORS p

was carried out using high performance liquid chromatography. AUC:0-30 113.5(29.8) 85.6 (27.4) 0.026

Noncompartmental analysis was used to fit the plasma time- AUC:0-inf 128.9 (36.4) 97.5(32.2) 0.036

concentration data and obtain the estimation for the area under the Data presented as mean (S.D.)

curve from time 0 to infinity (AUC:0-inf) and area under the curve
from time O to the last sample time (AUC:0-30). Student’s t-test
was used to compare the rocuronium plasma concentration, AUC,
patient characteristics, heart rate and blood pressure.

RESULTS: Age, weight, height and BMI showed no statistical
differences between the groups (Table 1). The heart rate and
blood pressure immediately before rocuronium administration
were similar between the groups. The time course of the plasma
concentration is demonstrated in figure 1. The plasma concentration
at 60, 90, 120 seconds were significantly lower in ORS group.
The estimated AUC:0-inf and AUC:0-30 from noncompartmental
analysis are shown in Table 2. Both AUC:0-inf and AUC:0-30
demonstrated a significant reduction in ORS group.

CONCLUSIONS: Preoperative oral rehydration significantly
affects rocuronium pharmacokinetics. Our findings indicate if the
patient takes preoperative rehydration, we would better to consider
that patients need higher dose rocuronium for intubation and earlier
additional administration of rocuronium to maintain anesthesia.
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NITROUS OXIDE FOR TREATMENT-RESISTANT MAJOR
DEPRESSION: A PROOF-OF-CONCEPT TRIAL

AUTHORS: P. Nagele', A. Duma', M. Kopec!, C. F. Zorumski?,
C. Conway?

AFFILIATION: 'Anesthesiology, Washington University, St.
Louis, MO, 2Psychiatry, Washington University, St. Louis, MO

INTRODUCTION: Recently, NMDA receptor antagonists, such as
ketamine, have been shown to provide rapid antidepressant effects
in patients with treatment-resistant depression (TRD). Because
nitrous oxide, an inhalational general anesthetic, is also an NMDA
receptor antagonist, we hypothesized that nitrous oxide may be a
rapidly acting treatment for TRD.

METHODS: In this proof-of-principle, blinded, randomized
placebo-controlled crossover trial 20 TRD patients received a
1-hour inhalation of up to 50% nitrous oxide/50% oxygen or 50%
nitrogen/50% oxygen (placebo control) in random order. Primary
endpoint was the change on the 21-point Hamilton Depression
Rating Scale (HRDS-21) 24 hours after treatment.

RESULTS: Mean duration of nitrous oxide treatment was 55.6 +
2.5 (SD) minutes at a median inspiratory nitrous oxide concentration
of 44% (37 - 45%, median, IQR). In two patients nitrous oxide
treatment was briefly interrupted and in three discontinued.
Depressive symptoms improved significantly at 2 hours and 24
hours after receiving nitrous oxide compared to placebo (mean
difference in HDRS-21 score at 2 hours: -4.8 points, 95% CI -1.8
to - 7.8 points, p= 0.002; at 24 hours: -5.5 points, 95% CI -2.5 to -8.5
points, p<0.001; comparison between nitrous oxide and placebo:
p<0.001). Four patients (20%) had treatment response (reduction
>50% on HRDS) and three patients (15%) a full remission (HRDS
< 7 points) after nitrous oxide compared to one patient (5%) and
none after placebo (odds ratio [OR] for response 4.0, 95% CI 0.45
- 35.79; OR for remission 3.0, 95% CI 0.31 - 28.8, respectively. No
serious adverse events occurred and all adverse events were brief
and of mild to moderate severity.

CONCLUSIONS: This proof-of-concept trial demonstrated that
nitrous oxide has rapid and marked antidepressant effects in patients
with treatment-resistant depression.
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Figure 1: Clinical outcomes after nitrous oxide and placebo treatment. Rates of respon
(A)(defined as a reduction in HRDS-21 score 250%) and remission (B) (defined as complete
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PROSPECTIVE SINGLE BLINDED RANDOMIZED
CONTROLLED STUDY COMPARING THE EFFICACY OF
EPSILON-AMINOCAPROIC ACID AND TRANEXAMIC
ACID IN PEDIATRIC PATIENTS UNDERGOING ELECTIVE
IDIOPATHIC SCOLIOSIS CORRECTIVE SURGERY.

AUTHORS: K. Vivek, A. Appelstein, S. Nair, C. Balikai,
M. Moguilevitch

AFFILIATION: Anesthesiology, Albert Einstein College of
Medicine/Montefiore Med, New York, NY

INTRODUCTION: Epsilon-aminocaproic acid (EACA) and
tranexamic acid (TXA) are routinely used to prevent significant
blood loss during multilevel pediatric scoliosis surgeries. Efficacy
of these anti-fibrinolytic drugs was demonstrated in cardiac, total
joint arthroplasty and in adult spine surgeries'?. To date very few
studies have compared the efficacy of these drugs in multilevel
pediatric scoliosis surgeries. Purpose of this study was to compare
the efficacy of EACA and TXA in reducing intraoperative blood
loss, post operative drain output and blood transfusion requirements.

METHODS: This is a single center, prospective, single blinded,
randomized controlled pilot study comparing the efficacy of TXA
and EACA used intraoperatively in pediatric patients undergoing
multilevel idiopathic scoliosis corrective surgery. After obtaining
IRB approval, idiopathic scoliosis patients undergoing corrective
surgery were randomly assigned to one of the two groups - TXA
or EACA. The following parameters were analyzed: Intraoperative
estimated blood loss (EBL), perioperative blood transfusion
requirements, surgical drain output on post operative day (POD)-1,
POD-2, POD-3 and total 72 hr drain output).

1. Study Population Characteristics
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RESULTS:Forty six patients were randomly assigned to receive
TXA (n=23) and EACA (n=23). Groups were similar at baseline
with regards to weight, starting hematocrit level and gender
distribution (Table 1). Age and number of spinal fusion levels were
different in the two groups. The median (25th and 75th percentile)
EBL in TXA and EACA group were 600 (400-800) and 600 (450-
800) respectively, p 0.580. The median 72 hour drain output in the
TXA and EACA group were 303.5 (186.5-553) and 330 (165-513)
respectively, p 0.991. Additionally there were no differences in the
blood transfusion requirements between the two groups.

CONCLUSIONS: TXA and EACA showed no difference in EBL,
72 hour drain output and blood transfusion requirements in pediatric
patients undergoing idiopathic scoliosis repair. The endpoints
analyzed did not demonstrate superiority of one drug over the
other. Additionally no adverse events were reported in both groups.
Even though study was not powered to demonstrate equivalency,
as there were no differences in any of the endpoints measured, cost
of the drugs can be an important factor in deciding the choice of
treatment. The acquisition cost of these drugs is comparably low:
$1 to $2 for a 5-g vial of EACA, and $20 to $25 for a 1 g vial of
TXA3. Limitations of the study are single center, small sample size;
anesthesiologist was not blinded to the treatment and occurrence of
baseline differences in the two groups. A double blinded randomized
controlled study incorporating cost effective analysis is needed to
attain a definite conclusion.

REFERENCES:

1. Henry DA etal: Antifibrinolytic use for minimizing
perioperative allogeneic blood transfusion. Cochane Database
Syst. Review.2007

2. Eubanks JD. Antifibrinolytics use in major othopaedic surgery.
J. Am. Acad. Orthop. Surg. 2010, Mar; 18(3): 132-8.

3. Eaton MP. Antifibrinolytic therapy in surgery for congenital
heart disease. Anesth Analg. 2008 Apr;106(4):1087-100.

Tranexamic Acid (n=23) Epsilon-Aminocaproic Acid (n=23) | Test of significance result
(p value)
Age (years) 13 (12-15) 15 (14-16) 0.009*
Gender Male/Female 5/18 (21.7%/78.3%) Male/Female 7/16 (26.1%/73.9%) 0.451
Weight (Kgs) 55 54 54
Starting Hematocrit (%) 36.5 (36-40) 40 (36-42.6) 0.163
Number of Spinal levels fused 12 (10-12) 10 (9-12) 0.005*

2. Analysis of Results

Tranexamic Acid (n=23) Epsilon-Aminocaproic Acid (n=23) | Test of significance result
(p value)

Intraoperative estimated blood loss (cc) 600 (400-800) 600 (450-800) 0.581
Salvaged volume from cell saver (cc) 134 (33-205) 122 (80-149) 0.758
Intraoperative crystalloids administered (cc) 2600 ( 2000-3500) 2350 (2000-3000) 0.348
Intraoperative colloids administered (cc) 500 (250-500) 500 (250-750) 1.0

Drain output Day1 (cc) 91 (53.75 - 203.75) 90 (28-280) 0.856
Drain output Day2 (cc) 88.5 (58.25 - 241.75) 138 (40-220) 0.937
Drain output Day3 (cc) 25 (15-71.25) 39 (5-130) 0.793
Total Drain output over 72 hrs (cc) 303.5 (186.5 - 553) 330 (165 - 513) 0.991
Received blood transfusion (yes or no) 5(21.7%) 3(13%) 0.605
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AN IN VITRO STUDY OF DEXMEDETOMIDINE
DISPOSITION IN NEONATAL/INFANT
CARDIOPULMONARY BYPASS CIRCUITS

AUTHORS: N. S. Wilder', D. B. Andropoulos?, G. S. Moorthy?,
T. A. Paugh*, K. K. Kibler?, D. Wagner', A. F. Zuppa®

AFFILIATION: 'Anesthesiology, University of Michigan
Health System, Ann Arbor, MI, *Anesthesiology, Baylor College
of Medicine, Houston, TX, 3Center for Clinical Pharmacology,
The Children’s Hospital of Philadelphia, Philadelphia, PA,
“Perfusion, University of Michigan Health System, Ann Arbor,
MI, *Anesthesiology and Critical Care Medicine, The Children’s
Hospital of Philadelphia, Philadelphia, PA

INTRODUCTION: Dexmedetomidine (DEX), a highly selective
a-2 adrenergic agonist has gained widespread use in children for
sedation and as an adjunct to general anesthesia.! DEX has the
potential for significant benefit in the infant congenital heart surgery
population because it provides analgesia and anxiolysis with minimal
respiratory depression and has potential neuroprotective properties.>
The pharmacokinetics of DEX has only been examined in the
postoperative infant cardiac surgical population.’ The purpose of
this study is to describe DEX disposition in infant cardiopulmonary
bypass (CPB) circuits during simulated CPB.

METHODS: Separate studies were performed at two major
Congenital Cardiac Centers utilizing their respective CPB circuits,
protocols, prime compositions, and ultrafiltration techniques (Table
1). Circuits flowed at 600 ml/minute and the blood prime was
managed to ensure normal physiological parameters. A bolus dose
of DEX was administered to each CPB circuit at time = 0. At center
1, five uncoated (UC) circuits were administered 4 mcg of DEX
and blood was collected 5, 10, 15, then every 15 until 240 minutes.
At center 2, seven X-Coated (XC) circuits were dosed with 5 mcg
(n=2), 2.67 mcg (n=3) 1.72 mcg (n=1), or 0.28 mcg (n=1) of DEX
and blood was collected 5, 10, 30, 60, 120, 180, 230, 240 min. DEX
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Fig 1. Dexmedetomidine concentration over time in uncoated CPB circuits.
CPB, cardiopulmonary bypass; CUF, continuous ultrafiltration; DEX,
dexmedetomidine; mcg = microgram; pg/mL, pictogram/milliliter;

UC, uncoated circuit.
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Assay: In vitro samples were diluted 50 fold using blank human
plasma and analyzed by a validated DEX human plasma assay.4
Dilution integrity was tested by independent analysis of 2 duplicate
sets of circuit XC-1 samples (accuracy: 81 - 110%). The expected
DEX concentration ([DEX]) = dose administered to CPB (mcg)
/ circuit volume (mL), converted to pg/mL. Percent expected =
(actual/expected)*100. The percent expected concentrations for the
UC circuits were compared to the XC circuits using the Wilcoxon
rank sum-test.

RESULTS: [DEX] in the UC circuits is illustrated in Figure 1.
[DEX] was ~50% of expected at 5 minutes, then decreased another
26% over the next 235 minutes. In contrast, the XC circuits shown
in Figure 2 show ~100% of expected [DEX] initially, followed by
a 22% decrease over the next 175 minutes. The difference in DEX
uptake between the UC and XC circuits is delineated in Table 2. The
UC circuits underwent only CUF with negligible change in [DEX].
Conversely, CUF in the XC circuits lead to a 51% (p=0.01) decrease
in [DEX], and MUF redoubled the [DEX] (p=0.05).

CONCLUSIONS: This is the first study to examine DEX behavior
in the CPB circuit. Uncoated circuits bind DEX immediately, while
X-coated circuits minimally bind DEX, thus making more drug
available to the patient. In coated circuits, the DEX concentration
decreases dramatically during CUF but is reconcentrated during
MUF. Findings from this study have allowed the authors to design
a safe and effective DEX dosing strategy for a Phase I Safety and
Pharmacokinetics Study in Corrective Infant Cardiac Surgery,
currently underway through the Pediatric Heart Network.

REFERENCES:

1. Anesth Analg. 2011;113:1129-42.

2. Anesthesiology. 2009;110:1077-85.

3. Pediatr Crit Care Med. 2013 Jun;14(5):499-507.

4. J Chromatogr B Analyt Technol Biomed Life Sci.
2007;852:195-201.
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Fig 2. Dexmedetomidine concentration over time in X-coated CPB circuits.
CPB, cardiopulmonary bypass; CUF, continuous ultrafiltration;
DEX, dexmedetomidine; mcg, microgram; pg/mL, picogram/milliliter;
MUF, modified ultrafiltration; XC, X-coated circuit.

Table 1. CPB Circuit Composition at Study Centers
Center 1

Neonatal 1/4" x 1/4" PVC tubing
Terumo Capiox RX-05 BABY-RX

Center 2

Mixture of 3/16" and 1/4" PVC tubing
Terumo Capiox RX-05 BABY-RX
Poly(2-Methoxyethylacrylate)-coated*
(Terumo X-coating™)

Expired pRBC / 25% albumin /
Plasmalyte / heparin / NaHCO,/ CaCl,
Continuous: 180min - 230 min
Modified: 230 min — 240 min
Temperature 37°C 36°C

Circuit Volume 360 ml 350 ml

CPB circuit
Oxygenator

Circuit surface Uncoated

Fresh (<7 days) pRBC / FFP /

Rump prime heparin / NaHCOs/ CaCl,

Ultrafiltration Continuous: 180min - 240 min

“An amphiphilic organic polymer shown to reduce protein and platelet adsorption in in vitro and ex vivo ’
studies.

CaCl,, calcium chloride; CPB, cardiopulmonary bypass; FFP, fresh frozen plasma; NaHCO;, sodium
bicarbonate; pREC, packed red blood cells; PVC, polyvinylchloride.

Table 2. Percent of Expected DEX concentration in Uncoated and X-coated CPB circuits over time
Uncoated Circuits ’_X-watnd Circults

::'“':.‘) E‘P';;;"m ‘[]DE"] A"(‘éﬁfx’ % of Expected [DEX] | % of Expected [DEX] | p Value®
5 11111 5850 53 (34-58) 110 (81-129) p<0.003
30 11111 5310 48 (27-58) 93 (88-103) p <0.006
60 11111 4600 41 (26-54) 50 (70-103) P <0.006
120 11111 3120 28 (26-36) 85 (69-100) p <0.008
180 11111 3250 29/(25-45) 88 (79-99) p <0.003
230 11111 3140 28 (25-45) 43 (40-73) NS

240 11111 3020 27 (26-46) 86 (74-95) p <0015

Data are presented as median (25" percentile - 75" percentile).

% p-value from Wilcoxon rank sum test comparing percent of expected [DEX] in Uncoated vs, X-coated
circuits.

CPB, cardiopulmonary bypass; [DEX], idi ion; NS,
pg/mL, picogram/milliliter.

%, percent;
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THE EFFECTS OF INTRAOPERATIVE
DEXMEDETOMIDINE INFUSION ON POSTOPERATIVE
BOWEL MOVEMENT IN PATIENTS UNDERGOING
LAPAROSCOPIC GASTRECTOMY

AUTHORS: J. Cho, Y. Yoo, W.J. Choi

AFFILIATION: Department of Anesthesiology and Pain
Medicine, Yonsei University College of Medicine, Seoul, Korea,
Republic of

INTRODUCTION: Pneumoperitoneum during laparoscopic
surgery causes sympathetic hyper-activation, catecholamine release
and hemodynamic instability, resulting in postoperative ileus and
prolonged hospital stay. Dexmedetomidine has sympatholytic effects
and maintains hemodynamic stability by reducing norepinephrine
release. We hypothesized that the sympatholytic effect of
dexmedetomidine would attenuate sympathetic hyperactivation
caused by pneumoperitoneum and fasten recovery of bowel
function. The aim of this randomized and controlled trial was to
investigate the effects of intraoperative dexmedetomidine treatment
on the postoperative bowel movement in patients undergoing
laparoscopic gastrectomy.

METHODS: Eighty-one patients undergoing laparoscopic
gastrectomy were randomized to placebo (n = 42) or to
dexmedetomidine infusion (n = 39) at a rate of 0.4 pg/kg/h after
loading dose of 0.5 pg/kg for 10 min. The infusion was started
after insufflation of pneumoperitoneum and continued until end
of surgery. The primary endpoint was the postoperative bowel
movement, assessed by the time to first flatus and time to first
diet intake. The secondary outcomes studies were the duration
of postoperative hospital stay, the postoperative pain scores,
hemodynamics variables, and the balance of autonomic nervous
system assessed by the ratio of low-frequency/high-frequency (LF/
HF) power of heart rate variability.

RESULTS: The time to first flatus was earlier in the
dexmedetomidine group than in the control group (79.4 + 15.5 h vs.
66.0 = 16.9 h, P<0.001). There was no significant difference in the
time to fist diet intake between groups. The duration of postoperative
hospital stay was significantly shorter in the dexmedetomidine
group compared with the control group (6.2 +£2.0 vs. 5.4 + 0.7, P
= 0.018). Pain scores during postoperative 6 h were lower in the
dexmedetomidine group, compared with the control group, while
there were no significant differences thereafter. Mean blood pressure
and heart rate were lower in the dexmedetomidine group compared
with the control group during pneumoperitoneum, while they
were maintained between + 20% of baseline values. LF/HF ratios
during pneumoperitoneum were significantly increased in the
control group compared to the baseline value, which suggested
sympathetic hyperactivation, while it was not changed in the
dexmedetomidine group.

CONCLUSIONS: Dexmedetomidine administration was associated
with faster recovery of bowel movement and reduced postoperative
hospital stay. It also reduced pain and analgesic requirement
in the immediate postoperative period. It might be attributed
that dexmedetomidine attenuated sympathetic hyperactivation
and provided analgesic effect during pneumoperitoneum in
laparoscopic gastrectomy.
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BEHAVIOR OF ENDOTHELIAL GLYCOCALYX LAYER
DURING SEPSIS IN MICE AS OBSERVED USING
FLUORESCENCE IN VIVO MICROSCOPY

AUTHORS: H. Kataoka', A. Ushiyama?, H. Kawakami®, Y.
Akimoto®, S. Matsubara®, H. Miyao*, T. lijima'

AFFILIATION: 'Department of Perioperative Medicine, Division
of Anesthesiology, Showa University, School of Dentistry, Tokyo,
Japan, *Department of Environmental Health, National Institute of
Public Health, Saitama, Japan, *Department of Anatomy, Division
of Microscopic Anatomy, Kyorin University, School of Medicine,
Tokyo, Japan, *Department of Anesthesiology, Saitama Medical
Center, Saitama Medical University, Saitama, Japan

INTRODUCTION: The endothelial glycocalyx (GCX) is located
on the apical surface of the vascular endothelium and is composed of
a negatively charged network of proteoglycans and glycoproteins; it
is less than 500 nm thick'. Clinically, GCX disorders are reportedly
induced under some pathophysiological statuses, such as severe
sepsis?, but the crucial role of the GCX is not well understood.
Therefore, we aimed to develop a real-time and in vivo imaging
method of the GCX using fluorescence microscopy to observe the
time-dependent behavior of the GCX in the presence of severe
sepsis in mice.

METHODS: We used male BALB/c mice with a dorsal skinfold
chamber to observe the subcutaneous microcirculation®. For GCX
visualization, we used fluorescein isothiocyanate (FITC)-labeled
lectins. In general, each lectin exhibits specific carbohydrate
binding; therefore, we compared the binding ability of a variety of
lectins (including Wheat Germ Agglutinin; WGA). FITC-lectin was
injected intravenously prior to the observation of the vasculature
images using microscopy. To observe the behavior of the GCX, the
animals were allocated into three groups: control, LPS-treated, and
glycosidase-treated groups. LPS was intraperitoneally injected at
a dose of 2 mg/kg at 0 and 18 hours, and images were obtained
at 24 hours after the initial injection. Glycosidase (a mixture of
hyaluronidase and heparinase III) was intravenously injected
2 hours before observation. In all the groups, GCX imaging was
performed using the intravenous injection of FITC-WGA. This
study was approved by the Animal Care and Use Committee of the
National Institute of Public Health.

RESULTS: To identify an appropriate lectin for GCX visualization,
we examined 8 different lectins. The results showed that wheat germ
agglutinin (FITC-WGA) stained the GCX well in the control group.
In the LPS group, however, both the brightness and the thickness
of the FITC-WGA were clearly attenuated. The staining was also
attenuated in the glycosidase group. These results suggest the
collapse of the GCX under severe septic and glycosaminoglycan-
digested conditions. Similar results were observed using electron
microscopy. Both the fluorescence and the electromicroscopic
observations suggested that an LPS-induced septic condition
elicited the collapse of the GCX and that this collapse might have
exacerbated the pathophysiological status.
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CONCLUSIONS: This study showed that FITC-WGA is a useful
tool for visualizing endothelial GCX in the subcutaneous vasculature
of mice. Both the brightness and the thickness of the FITC-WGA-
positive layer were attenuated under septic and glycosaminoglycan-
digested conditions. These findings suggest the collapse of the
GCX under these conditions. Moreover, the behavior of the FITC-
WGA-positive layer was in accordance with that of the GCX layer
identified using electron microscopy. GCX imaging using FITC-
WGA and in vivo microscopy provides the advantage of enabling a
detailed analysis of both GCX and its physiological function.

REFERENCES:

1. Ann Rev of Biomed Eng. 2007; 9: 121-1672.
2. Microvas Res. 2013;90:86-9

3. Microvas Res. 2004;68:147-52.
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A RETROSPECTIVE CHART ANALYSIS OF PATIENTS
UNDERGOING TRANSMYOCARDIAL LASER
REVASCULARIZATION - A GEORGIA REGENTS
UNIVERSITY EXPERIENCE

AUTHORS: S. Agarwal, S. Bahadur, M. R. Castresana

AFFILIATION: Anesthesiology and Perioperative Medicine,
Georgia Regents University, Augusta, GA

INTRODUCTION: Transmyocardial laser revascularization
(TMR) is an approved surgical procedure for diffuse, end-stage
coronary artery disease (CAD) in conjunction with CABG in patients
who would be incompletely revascularized by CABG alone.! We
sought to conduct a retrospective chart review of the TMR cases that
have been performed in the Georgia Regents University, Augusta,
GA recently, in order to assess the safety of this procedure.

METHODS: After IRB approval, electronic charts of 10 patients
who underwent TMR recently were reviewed. Data was analyzed
using MS excel 2013. All continuous variables are reported as mean
+ SD (standard deviation)

RESULTS: In our cohort, the mean age was 60.8 + 9.4 years and
mean body mass index (BMI) was 31.1 + 4.1. All patients were
hypertensive, most had hyperlipidemia, and more than 50% had
diabetes, while only one patient had chronic kidney disease. All
patients had multivessel CAD, as diagnosed by angiography. Only
two patient had a recent MI, rest presented with unstable angina.

Intraoperatively, all underwent TMR in the postero-inferior wall of
the left ventricle, 9 patients received 20 channels, while one patient
received 16 laser channels. All patients received antifibrinolytics
either aminocaproic acid (70%) or tranexemic acid (30%). Mean
cardiopulmonary bypass (CPB) and aortic cross clamp (ACC) times
were 80.3 £+ 26.1 mins and 43.5 + 19.9 mins respectively. Cell saver
use was documented in 8 patients, with mean processed blood of
326.1£177.1 mL.

TEE was used in all patients to guide TMR. Live 2D and 3D TEE
was also performed while the laser channels were created, which
showed a characteristic, “fireworks” or “blast of steam” appearance
due to transmural penetration of the laser. This helped identify the
exact site of channel to warn the surgical team if they were too close
to the vital structures, namely mitral and aortic valves.”

None of the patients had any TMR-related complications like,
bleeding, tamponade, malignant arrhythmias, new regional wall
motion abnormalities or any new valvular dysfunctions. Average
length of ICU and hospital stay was 2.3 + 0.5 days and 8.1 + 3.5
days respectively.

DISCUSSION: In our institution, TMR is done only in conjunction
with CABG in patients who are not candidates for complete surgical
revascularization. While both, Ho:YAG and carbon dioxide (CO2)
lasers are FDA approved for this purpose, in our institution only
Ho:YAG laser is routinely used. Retrospective studies done in
the past have shown TMR to be surgically feasible and safe, with
excellent short term results.?

The main limitations of the study were that it was a retrospective
study with a very limited number of patients. Also we did not do
a long-term follow-up of these patients to assess the efficacy of
the procedure.

CONCLUSIONS: In the small cohort of patients undergoing
TMR at our institution, the procedure was well tolerated with no
intraoperative morbidity or mortality.

REFERENCES:

1. Hillis LD, et al. Circulation 2011;124:¢652-735.

2. Agarwal S, et al. Anesth Analg. 2014 Mar;118(3):512-5.

3. Trehan N, et al. Eur J Cardiothorac Surg 1997; 12:276-284.
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A SUCCESSFUL CASE OF CONVENTIONAL TREATMENT
FOR SYSTOLIC ANTERIOR MOTION WITHOUT LEFT
VENTRICULAR OUTFLOW TRACT OBSTRUCTION
FOLLOWING MITRAL VALVE PLASTY

AUTHORS: J. Ichikawa, M. Kodaka, K. OKAMURA, M. Komori

AFFILIATION: Anesthesiology, Tokyo Women’s Medical
University Medical Center East, Tokyo, Japan

INTRODUCTION: The incidence of systolic anterior motion
(SAM) of anterior mitral leaflets is 2-14% following mitral valve
repair surgery. SAM occurs when a slack anterior leaflet is forced
into the left ventricular outflow tract (LVOT) by the flow of ejected
blood. The decision for further surgical treatment is complicated but
occurs when conservative management is ineffective. One factor
that can contribute to dynamic left ventricular outflow tract LVOT

obstruction (LVOTO) is the bloodstream causing drag forces and a
Venturi effect on the anterior mitral leaflet. This can lead to SAM
and the anterior mitral leaflet contacting the septum during the
systole period, causing progressive LVOTO. We report a case of
SAM after mitral valve plasty that did not cause severe LVOTO,
and was managed by conservative medical therapies resulting in a
favorable prognosis.

METHODS: A 74-year-old woman (weight, 65 kg; height, 159 cm)
with hypertension developed mild mitral regurgitation (MR) because
the lateral scallop of the posterior leaflet (P3) billowed. Preoperative
transthoracic echocardiogram identified the ejection fraction to be
78.5% and revealed the absence of ventricular septum thickening.
Quadrangular resection of P3, in addition to an annuloplasty with a
30-mm ring (Physio IT) were performed. At the
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weaning from cardiopulmonary bypass, dopamine was infused
at 5 pg/kg/min. Transesophageal echocardiography monitoring
revealed SAM, moderate MR and peak systolic pressure gradients
in the LVOT to be 21.9 mmHg. Despite volume loading, limited
dopamine administration and 30 mg of Esmolol, the MR was not
successfully corrected. However, further surgical intervention was
deemed unnecessary because of the absence of severe LVOTO and
circulatory collapse. Transthoracic echocardiogram, performed
at postoperative day 5, identified that SAM had sufficiently
ameliorated and the remaining MR was trivial. The patient was
discharged on postoperative day 10.

CONCLUSIONS: Although the precise mechanism of SAM was
not determined, it was revealed that the coaptation point of the
elongated posterior leaflet shifted anteriorly, resulting in it being
positioned in the LVOT. The management of SAM intraoperatively
remains controversial; some groups advocate conservative therapy,
while others propose surgical repair. Brown et al., suggested that
SAM treated with B-blockade without afterload-reducing medication
usually improves with time because of late ventricular remodeling,
subsequently surgical intervention is rarely necessary.' In this case,
although conventional treatment failed to eliminate SAM, further
surgical manipulation was not necessary because severe LVOTO
and circulatory collapse were not present. The degree and duration
of SAM determines the severity of the dynamic LVOT gradients.>
LVOTO and hemodynamic evaluation may be important to decide
whether surgical intervention is required.

REFERENCES:
1. J Thorac Cardiovasc Surg; 133:136-43, 2007
2. Circulation;116:¢110-e113,2007

Fig 1: Transesophageal echocardiography showing systolic anterior motion of

anterior mitral leaflets and mild mitral regurgitation.
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THE IMPLICATIONS OF PREOPERATIVE BETA
BLOCKERS IN CARDIAC SURGERY PATIENTS WITH
INTRAOPERATIVE BLOOD TRANSFUSION

AUTHORS: V. J. Orhurhu', K. Owais?, E. Akintoye', J. D.
Mitchell?, F. Mahmood?, R. Matyal?

AFFILIATION: 'Epidemiology and Biostatistics, Quantitative
Methods, Harvard School of Public Health, Boston, MA,
2Anesthesia Critical Care and Pain Medicine, Beth Israel Deaconess
Medical Center, Boston, MA

INTRODUCTION: Beta blockers are usually used in the
prevention of stroke recurrence in the outpatient setting. However,
its applications in cardiac surgery patients who receive blood
transfusion still remain unclear. In this study we investigated
the association of preoperative beta blocker administration and
postoperative outcomes in cardiac surgery patients who received
intraoperative blood transfusion.

METHODS: A retrospective study was conducted on 3379
patients who had undergone cardiac surgery between the periods
of January 2002 through December 2013. Of these patients, 1176
were excluded from the study for not meeting inclusion criteria.
Patients were divided into those taking (n=1666) and not taking
(n=537) beta blockers preoperatively. Eight perioperative variables
significantly associated with preoperative beta blocker were
included in a logistic regression model and propensity scores were
calculated. Hosmer-Lemeshow goodness-of-fit test and C-statistics
were used to calibrate and evaluate the model. Preoperative beta
blocker exposure and the propensity score covariate were included
in an additional logistic regression model to evaluate the association
with mortality and four additional postoperative outcomes.
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RESULTS: The operative mortality for the study cohort occurred
in 93 of 1666 patients (5.58%) in the beta blocker group and 55
of 537 patients (10.24%) in the group without beta blocker (OR
= 0.51; 95% confidence interval [CI], 0.36-0.73; P=0.000). After
multivariate adjustment, the odd of mortality in the non-beta blocker
group was 2.5 times higher than the beta blocker group. The odd
of permanent stroke in the non-beta blocker group was 2.1 times
higher than the beta blocker group. There were no significant
association between preoperative beta blockers and postoperative
arrhythmia, readmission (<30 days), and perioperative myocardial
infarction (MI). The Hosmer-Lemeshow goodness of fit test chi
square value was 0.6705 and the area under the receiver operating
curve was 0.5812.

CONCLUSIONS: Higher mortality was seen amongst the group
without preoperative beta blocker administration. We also observed
a higher association of permanent stroke in groups without
preoperative beta blocker administration. This result suggests some
protective effect of preoperative beta blockers in cardiac surgery
patients who receive blood transfusion.

Table 1: Univariate, Mulitvariate logistic regression-adjusted, and Propensity adjusted associations between preoperative beta blocker and five

postoperative outcomes.

Univariate Analysis Multivariate Logistic Regression Propensity Score Adjusted

OR (95% CI) P value | OR (95% ClI) p-value | OR (95% Cl) p-value
Operative Mortality | 0.51(0.37-0.73) 0.000 0.40 (0.25-0.65) 0.000 0.42 (0.26-0.68) 0.000
Permanent Stroke | 0.59 (0.37-0.97) 0.038 0.47 (0.25-0.85) 0.013 0.47 (0.26-0.85) 0.012
Arrhythmia 1.25(0.97-1.60) 30.08 0.99 (0.72-1.36) 0.961 0.86 (0.63-1.17) 0.333
Readmission 1.12(0.87-1.44) 0.389 0.95 (0.67-1.35) 0.775 1.06 (0.74-1.50) 0.762
(<30days)
Perioperative MI 0.89 (0.28-2.82) 0.844 0.42 (0.11-1.54) 0.192 0.85(0.23-3.17) 0.811
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THE ASSOCIATION BETWEEN MILD ANEMIA AND
POSTOPERATIVE OUTCOMES IN CARDIAC SURGERY
PATIENTS WITHOUT BLOOD TRANSFUSION

AUTHORS: V. J. Orhurhu!, K. Owais?, E. Akintoye', J. Mitchell?,
F. Mahmood?, R. Matyal?

AFFILIATION: 'Epidemiology and Biostatistics, Quantitative
Methods, Harvard School of Public Health, Boston, MA,
2Anesthesia Critical Care and Pain Medicine, Beth Israel Deaconess
Medical Center, Boston, MA

INTRODUCTION: Indication for blood transfusion still remains
controversial in cardiac surgery patients. In this study, we sought
to determine the relationship between mild anemia, defined as
hematocrit <36%, and postoperative mortality in cardiac surgery
patients without blood transfusion.

METHODS: A total of 3526 consecutive patients underwent
cardiac surgery between the periods of January 2002 through
December 2013. Of these patients, 1497 were excluded for not
meeting the inclusion criteria for this study. A step wise logistic
regression was used to adjust fifteen preoperative characteristics
that could potentially act as confounders in our study. The
following preoperative characteristics included in our multivariable
regression model were: gender, weight, height, weight, age, last
creatinine level, perfusion time, hypertension, surgery status, use
of angiotensin converting enzyme inhibitor, ejection fraction,
congestive heart failure, coronary artery bypass graft, and use of
intra-aortic balloon pump. The adjusted association between mild
anemia and postoperative mortality was reported in the form of odds
ratio and a 95% confidence interval. Three additional postoperative
outcomes were also evaluated.

RESULTS: Postoperative mortality for the study cohort of 2382
patients was 2.98% overall. 55% for the patients had mild anemia.
Compared to the group without anemia, the adjusted odds of
postoperative mortality was 0.91 (0.48-1.71, p=0.761). Of the three
additional postoperative outcomes (Table 1), acute kidney injury
had a 5% higher odd amongst patients who were mildly anemic.
Interestingly, mild anemia was not significantly associated with
bleeding and readmissions after 30 days.

CONCLUSIONS: Mild anemia was not significantly associated
with increased risk for postoperative mortality in patients who
underwent cardiac surgery without blood transfusion in our study.
However, mild anemia was significantly associated with higher
risk for acute kidney injury. Blood transfusion may be beneficial in
reducing acute kidney injury in mild anemic patients.

Table 1: Univariate, stepwise logistic regression-adjusted associations between anemia and four postoperative outcomes.

Univariate Analysis Stepwise Logistic Regression

OR (95% CI) P value OR (95% CI) p-value
Operative Mortality 2.33(1.42-3.82) 0.001 0.91(0.48-1.71) 0.761
Acute Kidney Injury 2.05 (1.70-2.48) 0.000 1.64 (1.30-2.07) 0.001
Bleeding 0.91 (0.51-1.61) 0.736 0.88 (0.44-1.76) 0.727
Readmission > 30 days 1.55 (1.26-1.92) 0.000 1.14 (0.88-1.48) 0.313
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PROFILING OF CELL STRESS PROTEIN EXPRESSION
IN CARDIAC TISSUE OF CARDIOSURGICAL

PATIENTS UNDERGOING REMOTE ISCHEMIC
PRECONDITIONING: INDICATIONS FOR THIOREDOXIN
IN CARDIOPROTECTION
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Steinfath*, M. Albrecht®

AFFILIATION:  'Department of  Anaesthesiology and
Intensive Care Medicine, UKSH, Kiel, Germany, 2Department
of Anaesthesiology, Intensive Care Medicine and Pain Therapy,
University Hospital Frankfurt, Frankfurt, Germany, *Department of
Anaesthesiology and Intensive Care Medicine, University Hospital
SH, Kiel, Kiel, Germany, “Department of Anaesthesiology and
Intensive Care Medicine, University Hospital Kiel, Kiel, Germany,
SDepartment of Anaesthesiology and Intensive Care Medicine,
University Hospital Schleswig-Holstein, Kiel, Germany

INTRODUCTION: Transient episodes of ischemia in a remote
organ (remote ischemic preconditioning, RIPC) can attenuate
myocardial injury but the underlying mechanisms of RIPC in the
target organ are still poorly understood! 2. Some recent studies
suggest that the small redox protein thioredoxin may be a potential
candidate for preconditioning-induced organprotection®. Here
we employed a human proteome profiler array to investigate the
RIPC regulated expression of cell stress proteins in heart tissue of
cardiosurgical patients with cardiopulmonary bypass (CPB) and
focused on the potential role of thioredoxin in RIPC-mediated
cardioprotection.

METHODS: RIPC was induced by four 5 minute cycles of
transient upper limb ischemia/reperfusion using a blood pressure
cuff. Right atrial tissue was obtained from patients receiving RIPC
(N=19) and control patients (N=19) before and after CPB (Figure
1). Cell stress proteome profiler arrays as well as Westernblotting
and ELISA experiments for thioredoxin were performed employing
the respective tissue samples.

RESULTS: Protein arrays revealed an upregulation of 26.9%
(7/26; CAIX, Cyt C, HSP-60, HSP-70, pJNK, SOD2, Thio-1) of cell
stress associated proteins in RIPC tissue obtained before CPB, while
3.8% (1/26; SIRT2) of the proteins were downregulated (Figure
2). Array results were verified for thioredoxin by semiquantitative
Westernblotting studies which showed a significant upregulation of
thioredoxin protein levels in cardiac tissue samples of RIPC patients
taken before CPB (RIPC: 5.36+0.85 a.u.; control: 3.23+0.39 a.u.;
P<0.05; Figure 3). Quantification of thioredoxin levels in tissue of
RIPC and control patients by ELISA experiments further confirmed
the Westernblotting results (RIPC: 0.30+0.02 ng/mg protein;
control: 0.24+0.02 ng/mg protein; P<0.05; Figure 4).

CONCLUSIONS:RIPC leads to an early upregulation of several
cell stress proteins in heart tissue of cardiosurgical patients
and thioredoxin may be a factor involved in RIPC-mediated
cardioprotection.

REFERENCES:
1. Hausenloy et al. (2007). Lancet 370:575-579
2. Hausenloy, Yellon (2009). Atherosclerosis 204:334-341

3. Nicholson et al. (2013). Arteriosclerosis, thrombosis, and
vascular biology 33:744-751
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Figure 1: Experimental setting. RIPC was performed by 4 cycles of 5 minutes of
upper arm ischemia induced with a blood pressure cuff. Each cycle of ischemia
was followed by 5 minutes of reperfusion. Cardiac biopsies were obtained before
and after CPB. CPB, cardiopulmonary bypass; RIPC, remote ischemic
preconditioning.
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Figure 2: Proteome profiling of cell stress proteins. Equal amounts of protein from control (N=18) and RIPC
patients (N=18) were pooled and employed in the array. Only proteins with signal intensities 210% of the internal
reference control protein spot (not shown) were quantified. Numbers in the table represent the densitometric
intensities of duplicate sample spots. pp38a, phospho-p38 alpha (T181/Y185); HIF2a, hypoxia inducible factor 2
alpha; ADAMTS1, a disi and i with in motifs 1; ppS3, phospho-pS3 (S46);
PHSP-27, phospho-heat shock protein-27; Bcl-2, B cell lymphoma-2; PON1, paraoxonase 1, HSP-80, heat shock
protein-60; CA IX, carbonic anhydrase IX; PON2, paraoxonase 2; HSP-70, heat shock protein-70; Cited2,
Cbp/p300-interacting . PONS3, 3 ), 23 COX-2,

2; Thio-1, thik 1; pINK, phospho JNK Pan (T183/Y185); CytC, cytochrome C; SIRT2,
sirtuin 2; NFKB1, nuclear factor kappa B1; Dkk-4, dickkopf-4; SOD2, superoxide dismutase 2; p21/CIP1, cyclin-
dependent kinase inhibitor 1A; FABP-1, fatty acid binding protein-1; - Ctr, negative control; p27, cyclin-dependent
kinase inhibitor 1B; HIF1a, hypoxia inducible factor 1 alpha; a.u., arbitrary units.
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Figure 3: Semiquantitative evaluation of thioredoxin protein expression. A: Representative
Westerblotting experiment performed with cardiac tissue samples of 3 control and 3 RIPC patients.
B: Evaluation of the relative protein expression levels of thioredoxin in control and RIPC patients.
Numbers in the columns display the numbers of patients employed in the respective experiment.
MW, molecular weight; kDa, kiloDalton; a.u., arbitrary units; columns display the mean; bars denote
SEM; *, P<0.05.
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Figure 4: Quantification of thioredoxin protein expression by ELISA. The amount of
thioredoxin protein is increased in tissue from RIPC patients that was obtained
before CPB. Numbers in the columns display the numbers of patients employed in
the respective experiment. Columns display the mean; bars denote SEM; *, P<0.05.
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HEMODYNAMIC CHANGES INDUCED BY CONTINUOUS
CUIRASS NEGATIVE PRESSURE IN PATIENTS WITH
FONTAN CIRCULATION

AUTHORS: N. Katori, Y. Kakinuma, H. Morisaki
AFFILIATION: Anesthesiology, Keio University, Tokyo, Japan

INTRODUCTION: Early extubation in patients with Fontan
circulation is generally advocated because spontaneous respiration
increases systemic venous return and cardiac output'?. However
there are patients who need positive pressure ventilation because
of delayed recovery from anesthesia due to residual opioids or
sedatives, hypothermia, etc. after the Fontan procedure. Continuous
cuirass negative pressure (CNPV) has been shown to attenuate
the negative effects of positive pressure ventilation on circulation
in adult cardiac patients’. Thus we hypothesized CNPV would
augment cardiac output in patients with Fontan circulation as shown
in normal circulation. We hereby examined the effect of CNPV in
combination with positive pressure ventilation on hemodynamics
after the Fontan procedure.

METHODS: With approval of institutional review board and
adherence to the Declaration of Helsinki, adult patients who
underwent the Fontan operation between Dec 2009 and Dec 2013
were included in the study. All patients were transferred to the ICU
with their trachea intubated and received positive pressure support
(PS; 5 cmH20) with positive end-expiratory pressure (3-5 cmH20)
under spontaneous breathing postoperatively. Synchronized
intermittent mandatory ventilation was provided to avoid
hypercapnia if necessary (3-8 /min). Continuous cuirass negative
pressure ventilation (—10-15 cmH20) was started three hours after
the admission to the ICU. CNPV was continued for 12-24 hours
after the extubation. Cardiac index (Cl) and central venous oxygen
saturation (ScvO2) were monitored by FloTrac sensor and PreSep
oximetry catheter (Edwards Lifesciences, CA, USA) continuously
through the surgery and postoperative period. CI and ScvO2 were
compared between pre- and post-CNPV periods. Data were analyzed
with Kruskal-Wallis H-test followed by Mann-Whitney U-test with
Bonferroni correction where applicable. P value less than 0.05 was
considered significant.

RESULTS: Five patients were included in the study. Mean CI
before and after CNPV were 1.9 + 0.3 and 2.5 £ 0.2 (L/min/m2),
respectively. Accordingly, ScvO2 increased after the initiation of
CNPV significantly (52 £ 2 vs. 65 £ 4 %). These hemodynamic
changes may indicate CNPV augments cardiac output and improves
oxygen delivery.

CONCLUSIONS: CNPV augmented cardiac output even in
combination with positive pressure ventilation and improved
oxygen delivery. Continuous cuirass negative pressure ventilation is
effective to increase cardiac output and to improve oxygen delivery
in patients with the Fontan circulation.

REFERENCES:

1. Ann Thorac Surg 2008; 86: 576-82.

2. EurJ Cardio-thorac Surg 2001; 20: 114-9.
3. Ann Thorac Surg 2008; 85: 1355-60.
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THE INFLUENCE OF BRACHIAL-ANKLE PULSE WAVE
VELOCITY ON ACUTE KIDNEY INJURY AFTER CARDIAC
SURGERY

AUTHORS: K. Sato, Y. Seino, S. SAKUMA, S. Yokokawa, S.
Kurokawa, M. Ozaki

AFFILIATION: Department of Anesthesiology, Tokyo Women’s
Medical University, Tokyo, Japan

INTRODUCTION: Brachial-ankle pulse wave velocity (baPWV),
which is calculated as the ratio of the distance between the
brachial and the tibial artery divided by the transit time between
these two arteries by noninvasive techniques, has been proposed
as a biomarker of arteriosclerosis and cardiovascular risk. We
hypothesized that arteriosclerosis represented by baPWV was an
independent risk factor for acute kidney injury (AKI) after cardiac
surgery, and investigated the influence of baPWV on AKI after
cardiac surgery that was associated with increased postoperative
mortality and morbidity.

METHODS: All adult patients who underwent cardiac surgery
in our institution over one year were investigated retrospectively.
Exclusion criteria included surgeries without cardiopulmonary
bypass, emergency surgeries, surgeries with deep hypothermic
circulatory arrest, patients who were not measured baPWV
preoperatively, and patients with end-stage renal failure requiring
hemodialysis. Medical charts were reviewed to recognize
postoperative AKI defined by RIFLE criteria and related risk
factors. Multivariate logistic regression analysis was conducted to
identify risk factors for AKI after cardiac surgery.

RESULTS: Among 345 patients undergoing cardiovascular
surgery, 102 patients met the inclusion criteria. Patients with AKI
were more likely to be male (75% vs. 48%, p = 0.02), have diabetes
mellitus (32% vs. 12%, p = 0.04), re-exploration (16% vs. 3%, p
= 0.04), higher serum creatinine (0.99 mg/dl vs. 0.79 mg/dl, p =
0.04), lower hemoglobin (10.4 mg/dl vs. 12.0 mg/dl, p = 0.04),
and calcium channel blocker medication (55% vs. 27%, p = 0.02)
compared with patients without AKI. baPWV was not associated
with AKI defined by RIFLE criteria. Multivariate logistic regression
analysis revealed that diabetes mellitus (odds ratio: 5.9, 1.2-34.2),
re-exploration (odds ratio: 18.4, 1.1-602.5) and preoperative
hemoglobin of less than 12 mg/dl (odds ratio: 5.5, 1.1-35.2) were
independent risk factors for AKI.

CONCLUSIONS: In this retrospective study, baPWV was not
associated with AKI after cardiac surgery. Diabetes mellitus, re-
exploration and lower hemoglobin were identified to be independent
risk factors for AKI.

REFERENCES:

1. Hypertension 2012; 60: 556-562
2. Circulation 2009; 119: 2444-2453
3. Critical Care 2004; 8: R204-R212
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NUMEROUS ARTERIAL GAS EMBOLI OCCUR DURING
CLOSED-CIRCUIT EXTRACORPOREAL MEMBRANE
OXYGENATION

AUTHORS: Y. Jiao', K. Gipson?, J. Gross®, R. B. Schonberger*

AFFILIATION: 'Department of Anesthesiology, University
of Connecticut, Hartford, CT, 2Department of Anesthesiology,
University of Connecticut, Wallingford, CT, 3Department of
Anesthesiology, University of Connecticut, Farmington, CT,
‘Department of Anesthesiology, Yale University, New Haven, CT

INTRODUCTION: Extracorporeal membrane oxygenation
(ECMO) in patients with severe cardiopulmonary disease is
frequently complicated by end-organ dysfunction'. Gaseous
microemboli (GME) are known to damage end-organs during
cardiopulmonary bypass, yet they have not been characterized in
bypass circuits during closed-circuit ECMO. To assess the GME
burden during ECMO, we performed a semi-quantitative analysis of
GME in venous-to-arterial ECMO with correlation to clinical events
during patient care.

METHODS: Observational study of patients undergoing venous-
to-arterial ECMO was approved by the Human Investigation
Committee at our study institution. We used two precordial Doppler
probes to detect GME non-invasively in the ECMO circuit upstream
and downstream of the Maquet Cardiohelp oxygenator. Recordings
were performed on 4 patients for a total of 15 hours while an
investigator noted the timing and nature of clinical events during
routine patient care (e.g. patient movement, IV drug delivery). The
Doppler signal was processed via custom analog envelope detector
then digitized and recorded electronically for offline analysis.To
estimate GME counts and volumes represented by the Doppler
signals recorded during patient care, we used an ECMO circuit
filled with human blood and a patient simulator in the laboratory as
previously described?. We compared precordial Doppler signals with
the more invasive gold-standard Emboli Detection and Classification
(EDAC) quantifier in pre- and post-membrane locations during
simulated clinical interventions. Correlations between Doppler and
EDAC data were used to estimate GME counts and volumes from
the clinical precordial Doppler data.

Table 1: Estimates of (post-membrane) GME burden in adult ECMO patients
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RESULTS: All three formulations showed efficacy in causing loss
of righting reflex. No ill effects were evident during or after the
anesthetic period. For Diprivan, B8, and L3, the threshold doses
causing loss of righting reflex were 5.3 + 0.3, 5.4 £ 0.4, and 5.8 +
0.1 mg kg-' respectively (Graph). For all doses tested, mean time to
return of righting reflex for the lipid-free formulations was similar to
or slightly shorter than for Diprivan. The lipid-free emulsions were
stable for 1 year. Particle size profiles were (B8: 212 + 66 nm; L3:
74 £ 88 nm; mean = SD) within the tolerance range for Diprivan
(150 - 300 nm).

CONCLUSIONS: Large numbers of embolic signals are observed
in unfiltered ECMO circuits during adult venous-to-arterial ECMO.
A smaller number of larger emboli in the premembrane location yield
larger numbers of smaller emboli in the postmembrane location,
suggesting fragmentation of the emboli as they traverse the pump
and oxygenator. Increased embolic rates during patient movement
and IV administration suggest mechanical dislodgement of venous
air and iatrogenic introduction of venous air as sources of gaseous
emboli in the ECMO circuit. The embolic rates observed suggest
a role for arterial filtration or other GME removal methodology to
reduce end-organ complications during ECMO.

REFERENCES:
1. Ann Thorac Surg 97:610-6 (2014)
2. Ann Thorac Surg 97:879-86 (2014)
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Figure |: Doppler recordings of GME during ECMO in adult patients. Numerous GME were recorded
in all 4 ECMO patients. (A) Quiet periods of ICU care were characterized by small showers of emboli

(peaks highlighted with red dots), while (B) during intravenous therapy multiple and repeated showers

with hundreds or thousands of emboli were observed.

Time (min) Total Est. Emboli Total Est. Volume (L) Est. Embolic Rate (per min)
Quiet 674 11951 0.9 17.7
Movement 64 18985 1.5 296.5
Intravenous 162 346344 62.3 2135.1
Total 900 377280 64.7 419.2
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INTRAOPERATIVE RIGHT VENTRICULAR FRACTIONAL
AREA CHANGE IS A GOOD INDICATOR OF RIGHT
VENTRICULAR CONTRACTILITY: A RETROSPECTIVE
COMPARISON USING TWO- AND THREE-DIMENSIONAL
ECHOCARDIOGRAPHY

AUTHORS: T. Imada, S. C. Shibata, Y. Matsumoto, A. Maeda,
T. Kamibayashi, Y. Fujino

AFFILIATION: Department of Anesthesiology and Intensive
Care Medicine, Osaka University Graduate School of Medicine,
Suita, Osaka, Japan

INTRODUCTION: Transesophageal echocardiography (TEE)
is an essential diagnostic tool in evaluating ventricular function
in cardiac dysfunction patients during surgery. Although two-
dimensional echocardiographic (2DE) assessment is useful as an
evaluation of the right ventricular (RV) function, intraoperative 2DE
assessment of RV function is underutilized due to complex structural
geometry of RV and difficulty in the measurement technique. RV
fractional area change (RVFAC) is a relatively easy method to
evaluate RV function and is recommended as one of the quantitative
methods of estimating RV function.! A newly developed software
which can reconstruct two 2DE images into three-dimension (3D)
has been reported to be clinically feasible tool for quantitative
RV analysis.>* We designed the following study to determine the
strength of the correlation between intraoperative measurement of
RVFAC and RV ejection fraction (RVEF) by 3DE.

METHODS: The authors obtained approval from the ethics
committee of our institution for this retrospective record based
study. The patients who received TEE during surgery at our
institution between March 2014 and June 2014 were enrolled in
this study. All 2D and 3D images were simultaneously acquired in
the midesophageal four-chamber view. Analysis for RVFAC and
3D volumetric data was performed by separate anesthesiologist
both blind to the other’s results. RVFAC, defined as (end-diastolic
area-end-systolic area) / end-diastolic area x 100, was calculated
during surgery. The full-volume data sets acquired over 2 beats
were exported from the ultrasound system to an off-line personal
computer installed with “Image Arena” software package (TomTec
GmbH, Munich, Germany) and were analyzed by a dedicated
software “4D RV-FUNCTION” (TomTec GmbH, Munich,
Germany) postoperatively.

RESULTS: A total of 62 patients were enrolled in this study, eight
RVEF by 3DE data sets were excluded (6 patients with poor quality
of 3D full-volume data set due to stitch artifact and 2 patients due
to arrhythmia). As a result, 54 patients were analyzed. The mean
RVFAC was 38.8 + 8.7 % and the mean RVEF by 3DE was 41.4 +
8.3 %. The RVFAC had good correlation with RVEF by 3DE (12 =
0.638; p <0.001).

CONCLUSIONS: RVFAC correlated well with RVEF derived by
3DE and this result suggests that even anesthesiologists who are
inexperienced in assessment of RV function by TEE can estimate
accurate right ventricular function and conduct more high-quality
intraoperative hemodynamic management.

REFERENCES:

1. J Am Soc Echocardiogr 2010, 23, 685-713

2. ] Cardiothorac Vasc Anesth 2013, 27, 367-375
3. JAm Coll Cardiol 2007, 50, 1668-1676
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MILRINONE AUGMENTS ENDOTHELIAL CELL SURVIVAL
IN NORMOXIA AND HYPOXIA

AUTHORS: J. H. Rim', J. Montoya-Gacharna', P. Butala’,
S. Warren?

AFFILIATION: 'Anesthesiology, University of Missouri,
Columbia, MO, ZInternational Institute of Nano and Molecular
Medicine, University of Missouri, Columbia, MO

INTRODUCTION: Phosphodiesterase inhibitors protect the
myocardium against ischemia-reperfusion stress (Huang MH et al.,
2011), and milrinone is used during perioperative care of cardiac
patients (Poh KK, et. Al., 2014, Mebazaa A et al., 2010, Troitzsch
D et al., 2001, Lobato EB, 1998). Its efficacy and mechanisms in
relation to cardioprotection against ischemic stress have not been
identified. Interestingly PDE inhibitors have cytoprotective effects
in the heart (Rao YJ and Lei X, 2009). We assess the hypothesis that
milrinone confers protective effects against hypoxic stress in human
umbilical vein endothelial cells (HUVECs) and demonstrate that it
improves survival in normoxia and hypoxia.

METHODS: HUVECs were cultured with and without hypoxia
and harvested at 24 and 48 hours. Cells were incubated with 0.1mM,
0.0lmM milrinone, or endothelial growth medium as control.
Harvested cells were assessed for viability and differential gene
expression for apoptosis using MTT assay and quantitative reverse-
transcriptase polymerase chain reaction (RT-PCR).

RESULTS: HUVECs demonstrated a survival benefit when
cultured with milrinone in normoxia as well as hypoxia. With
normoxia, at 48 hours, HUVECs were more viable with milrinone;
cells cultured with 0.0lmM milrinone had a viability 1.55 fold
greater than controls, and cells cultured with 0.1mM milrinone had
a viability 1.39 fold greater than controls. In hypoxia, cells cultured
with milrinone had a viability an average 1.13 fold greater than
controls. RT-PCR for apoptotic factors PUMA, BAX, p53, caspase-3,
caspase-9, and cytochrome C all demonstrated significant decreases
in normoxia and hypoxia, with cells receiving 0.0lmM in hypoxia
demonstrating the greatest decreases in apoptotic factor expression
(average fold change 0.25 +/- 0.02, p<0.05). In comparison, BCL-
2, an anti-apoptotic factor, was found to have increased expression
in cells cultured with milrinone compared to controls (fold change
1.96 +/- 0.38, p<0.05).

CONCLUSIONS: We demonstrate that milrinone appears to
have a protective effect on endothelial cells in normoxic and
hypoxic environments leading to increased viability and decreased
apoptosis, with an inverse dosing effect. We believe this lends
further evidence to support the positive effects of milrinone in
cardiovascular protection.

REFERENCES:

1. Huang MH, Nguyen V, Rastogi S, McConnell BK, Wijaya C,
Urestsky BF, Poh KK, Tan HC, Fujise K. 2011. Cardiovasc
Drugs Ther Jun; 25(3):223-32.

2. Lobato EB, Florete JR and Bingham HL. 1998. British J of
Anesthesia. 81:782-784.

3. Mebazaa A, Pitsis AA, Rudiger A, Toller W, Longrois D,
Ricksten SE, Bobek I, De Hert S, Wieselthaler G, Schirmer U,
VonSegesser LK, Sander M, Poldermans D, Ranucci M, Karpati
PC, Wouters P, Seeberger M, Schmid ER, Weder W, Follath F.
2010. Crit care; 14(2):201.

4. Poh KK, Xu X, Chan MY, Lee CH, Tay EL, Low AF, Chan KH,
Sia W, Tang LQ, Tan HC, Lui CY, Nguyen, Fujise K, Huang
MH. 2014. Eur J Clin Pharmacol. May;70 (5):527-30.

5. Rao YJ and Lei X. 2009. Acta Pharmacologica Sinica. 30:1-24.

6. Troitzsch D, Abdul-Khaliq H, Vogt S, Lange PE and Moosdorf
R. 2001. Critical Care. 5 (Suppl B):6.
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SEVOFLURANE AS OPPOSED TO PROPOFOL
ANESTHESIA ALLEVIATES MYOCARDIAL ISCHEMIA
AND REPERFUSION INJURY IN RABBITS VIA
MITOCHONDRIAL MECHANISMS OF DISEASE

AUTHORS: C. Lotz, T. Tischer-Zeitz, J. Stumpner, C. Blomeyer,
A. Frank, N. Roewer, T. M. Smul

AFFILIATION: Anesthesia and Intensive Care, University of
Wuerzburg, Wuerzburg, Germany

INTRODUCTION: Pharmacological interventions reducing
myocardial ischemia and reperfusion (I/R) injury include the
short-term administration of anesthetics. Both sevoflurane as
well as propofol elicit cardiac protection via specific conditioning
protocols'?. We investigated the hypothesis that sevoflurane in
comparison to propofol anesthesia per se elicits cardiac protection
against I/R-injury via mitochondrial mechanisms of disease.

METHODS: The Institutional Animal Care and Use Committee
approved the study. Male New Zealand white rabbits (n = 36) were
subjected to a 30-min coronary artery occlusion followed by 3hrs
of reperfusion. After induction with pentobarbital, the animals
either received sevoflurane or propofol for maintenance of general
anesthesia. Infarct size was determined as a percentage of the area
at risk (AAR) after triphenyltetrazolium chlorid-staining. Cardiac
mitochondria were isolated from the non-ischemic left ventricle
(LV) and the AAR. Mitochondrial oxygen consumption was
measured using a Clark electrode. Mitochondrial respiratory chain
complex activities (I-IV) were analyzed utilizing specific assays.
Data are mean+SD.

RESULTS: The Institutional Animal Care and Use Committee
approved the study. Male New Zealand white rabbits (n = 36) were
subjected to a 30-min coronary artery occlusion followed by 3hrs
of reperfusion. After induction with pentobarbital, the animals
either received sevoflurane or propofol for maintenance of general
anesthesia. Infarct size was determined as a percentage of the area
at risk (AAR) after triphenyltetrazolium chlorid-staining. Cardiac
mitochondria were isolated from the non-ischemic left ventricle
(LV) and the AAR. Mitochondrial oxygen consumption was
measured using a Clark electrode. Mitochondrial respiratory chain
complex activities (I-IV) were analyzed utilizing specific assays.
Data are mean+SD.

CONCLUSIONS: Sevoflurane as opposed to propofol anesthesia
preserved mitochondrial respiration and elicited cardiac protection
against I/R-injury.

REFERENCES:

1. Kokita N, Hara A, Abiko Y, Arakawa J, Hashizume H, Namiki
A: Propofol improves functional and metabolic recovery in
ischemic reperfused isolated rat hearts. Anesth Analg 1998;
86:252-8

2. Toller WG, Kersten JR, Pagel PS, Hettrick DA, Warltier DC:
Sevoflurane reduces myocardial infarct size and decreases
the time threshold for ischemic preconditioning in dogs.
Anesthesiology 1999; 91: 1437-46
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EVALUATION OF RELEVANCE FOR PERIOPERATIVE
RISK OR BENEFITS AND TEMPERATURE MANAGEMENT
DURING CARDIOPULMONARY BYPASS

AUTHORS: Y. Taniguchi

AFFILIATION: Department of Anesthesiology, The Jikei
University School of Medicine, Tokyo, Japan

INTRODUCTION: The controversy over the benefits between
normothermic and hypothermic cardiopulmonary bypass (CPB)
is still uncertain. We therefore retrospectively analyzed the
intraoperative and intensive care management for cardiac surgery
in two centers, and evaluated the relevance for outcome and
hypothermia, mild-hypothermia and normothermia CPB. Material
and MethodsFollowing IRB approval, from April 2013 to March
2014, a total 452 patients underwent cardiac surgery, 168 patients
excluded the emergency, re-operation and off pomp were identified.
They were assigned three group; core temperature below 31° during
CPB were assigned as hypothermia group (H group n=43),31~35°
as mild-hypothermia group(MH group n=63), over 35° as
normothermia group (N group n=62) .A retrospective database and
medical record review was performed to evaluate the operation
time(OT), intraoperative blood loss(BL), blood transfusion
volume(BT), intubation periods(IP), ICU stay and incidence of
surgical site infection(SSI). These variables were compared between
the three groups using the chi-squire, Fisher’s exact test. P<0.05 was
considered as statistically significant.

RESULTS: The demographics of the patients in each group are
similar. General anesthesia was the predominant type of anesthesia
in three group. OT(min) was 432+166,379+135,254+81 in the
H,MH,Ngroup respectively,and significantly longer in the H
group(p<0.001).There was no significant difference between three
groups in BL,however,BT,SSI were significant higer and IP and
ICU stay were significantlonger in H group(p<0.001). (tablel)

CONCLUSIONS: Hypothermia during CPB maintained core
temperature below 31° was eventually affected coagulation
function, caused to much blood transfusion and longer intubation
period, finally increased SSI perioperatively.

Normothermic CPB might be one of the strategy as less blood
transfusion, shortening intubation and ICU stay, lead to improvement
of outcome in cardiac surgery undergoing CPB.

REFERENCES:
1. Zhonghua Wai Ke Za Zhi. :Analysis of factors related to acute
renal failure post deep hypothermia circulatory arrest surgery

of type a aorta dissection surgery 2013 Dec; 51(12):1094-8.
PMID:24499719

Table1
H-group(n=43) MH-group(n=63) N-goup(n=62) P-value

operation time (min) 432+ 167 3794136 254+ 81 <0.001
Blood loss(ml) 594 [420-768] 550 [385-714] 423 [368-488] 0.21
Blood transfusion(ml) 2622 [1852-3392] 1878 [1322-2434] 426 [248-604] <0.001
Intubation period (day) 4.3[1.6-7.0] 2.7[1.7-3.7] 1.3[1.0-1.7] <0.001
ICU Stay (day) 7.314.5-10.1] 6.7[5.0-8.3] 3.7[25-5.0] <0.001
SSI (%) 9/43 (21) 5/63 (8) 0/62 (0) <0.001
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REMOTE ISCHEMIC PRECONDITIONING ATTENUATES
SHORT-TERM POSTOPERATIVE COGNITIVE
IMPAIRMENT AFTER CARDIAC SURGERY

AUTHORS: D. J. De Vry, J. A. Hudetz, K. M. Patterson, Z. Igbal,
S. D. Gandhi, P. S. Pagel

AFFILIATION: Anesthesia, Clement J Zablocki VA Medical
Center, Milwaukee, WI

INTRODUCTION: Remote ischemic preconditioning (RIPC)
exerts neuroprotective effects in models of cerebral ischemia-
reperfusion injury. We tested the hypothesis that RIPC attenuates
short-term  postoperative cognitive impairment in patients
undergoing cardiac surgery using cardiopulmonary bypass (CPB).

METHODS: After IRB approval and written informed consent, age-
and education-matched men (n=30; age greater than 55) undergoing
elective coronary artery or valve surgery using CPB were enrolled.
RIPC was produced after induction of anesthesia using 4 cycles of
brief (5 min) upper extremity ischemia (tourniquet inflation to 200
mmHg) interspersed with 5 min periods of reperfusion (deflation).
Recent verbal and nonverbal memory and executive functions
were assessed before and 1 week after surgery using a standard
neuropsychometric test battery or at 1-week intervals in nonsurgical
controls (n=15). The Geriatric Depression Inventory and the
Hachinski Ischemia scales were used to identify clinical depression
and vascular dementia, respectively.

RESULTS: Baseline neurocognitive scores were similar in
patients with versus without RIPC in all three cognitive domains.
Significant declines in performance on two nonverbal memory tests
(Figure Reconstruction and Delayed Figure Reproduction; P=0.001
and P=0.003, respectively) and one verbal memory test (Delayed
Story Recall; P=0.004) were observed lweek after surgery in
patients who were not treated with RIPC. There were no changes
in performances on measures of executive function in this group.
In contrast, performance on all cognitive tests was unchanged
after compared with before surgery in patients receiving RIPC.
At least a 1 standard deviation decline from baseline in cognitive
performance was detected in Figure Reconstruction, Delayed Figure
Reproduction, Immediate Story Recall, and Delayed Story Recall in
patients who were not exposed to RIPC. The incidence of at least a 1
standard deviation decline in neuropsychometric tests was observed
in significantly fewer (1 versus 9; P<0.0001) patients with versus
without RIPC treatment based on composite Z-scores. Overall
cognitive performance after surgery was (P=0.002) better in patients
treated with versus without RIPC. Neither clinical depression nor
vascular dementia was detected in either group.

CONCLUSIONS: The current results indicate that RIPC
attenuates short-term postoperative cognitive impairment in patients
undergoing cardiac surgery using CPB.

S-68.

DIET INDUCED HYPERCHOLESTEROLEMIA AND
METABOLIC SYNDROME LEAD TO INCREASED
APOPTOSIS IN THE AORTA IN A SWINE MODEL

AUTHORS: R. Saraf', T. Huang!, J. B. Hubbard!, K. Owais?,
F. Mahmood?, R. Matyal?

AFFILIATION: 'Department of Anesthesia and Pain Medicine,
Beth Israel Deaconess Medical Center, Boston, MA, 2Anesthesia,
Beth Israel Deaconess Medical Center, Boston, MA.

INTRODUCTION:The physiologic and biochemical changes
in hypercholesterolemia and metabolic syndrome (MetS) often
precede cardiovascular disease and type II diabetes. An increased
burden of oxidative stress and apoptosis has been noted in the
myocardium in the initial stages of these disorders. However, the
initial effect of MetS on vascular tissue has not been completely
established. We hypothesize that a MetS inducing high cholesterol
diet (HCD) induces cellular and biochemical changes in large and
medium arteries.

METHODS: Two groups of adult Yorkshire miniswine were fed
a normal diet (n=7) and a high cholesterol diet (n=7), respectively,
for 13 weeks. At the end of the experiment, tissues from the
aorta and right coronary artery were harvested before the animals
were euthanized. Western blots and immunohistochemistry were
performed on the aorta and right coronary artery (RCA).

RESULTS: The final BMI for the HCD group was 51.3 + 5.0 while
the control was 17.6 £ 5.0. The blood sugar thirty minutes after
dextrose challenge was 157.1 = 7.7 in the HCD group and 113.3 +
5.9 in the control group at the end of the experiment. There was an
increase in the expression of pro-apoptotic marker Apaf-1 (p=0.01)
and oxidative stress marker p38 MAPK (p=0.3) in the HCD group
aorta. Apototic markers cleaved caspase3/caspase3 (p=0.017) were
also increased in this group compared to the control aorta while
anti-apoptotic marker p-Akt (p=0.002) was lower in the HCD group
aorta compared to the control aorta. The aorta of the HCD group
also displayed increased pro-fibrotic markers MMP-9 (p=0.001) and
TGF-B (p<0.001) compared to the control aorta. For the HCD group
RCA, the pro-apoptotic marker Apaf-1 trended higher compared to
the control group but this difference was not statistically significant
(p > 0.3). However, the oxidative stress marker p38MAPK was
noted to be significantly higher in the HCD group RCA.

CONCLUSIONS: A high cholesterol diet leads to dysregulation
of apoptotic markers in the early stage of metabolic syndrome.
Interestingly, a brief exposure to HCD does not lead to similar
activation of the intrinsic apoptotic pathway in the RCA. Further
analysis of RCA, LAD, aortic, and myocardial tissue is needed to
determine if other apoptotic, fibrotic, and oxidative stress markers
are expressed after exposure to a high cholesterol diet.
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Figure 1. Immunoblomng of Right Coronary Artery (RCA) and Aorta 1 both Normal Diet (ND)
and High Cholesterol Dset (HCD) pigs. (A) Immunoblottmg for apoptotsc marker cleaved caspase-3
demonstrated increased apoptosis in the ascending aor f the HCD group (p=0.017) (*p<0.05).
(B) Anti-apoptotic marker protein kinase B (p-Akt) (p=0.002) was decreased in the acrtic HCD
group compared to the ND group (*"p<0.01). (C) Elevated fibrosss 15 seen through immusoblotting
of pro-fibrotic marker matrix metalloprotenase-9 (MAMP-9) (p<0001) (**p<001) and (D)
transforming growth factor-p (TGF-) (p=0.005) (***p<0.01) in aortic tissue. (E) Oxidative seress
marker p38 MAPK significamly increased in RCA and soric tissae of HCD group. (F) Elevated
levels of apoptotic marker Apaf-1 also teen in RCA and sortic tissue of HCD pigs




ABSTRACTS S-69

S-69.

CA2+/CALMODULIN-DEPENDENT PROTEIN KINASE

116 IS ESSENTIAL FOR CARDIOPROTECTION BY
DESFLURANE-INDUCED PRECONDITIONING: RESULTS
OF A MURINE KNOCKOUT-STUDY

AUTHORS: T. Tischer-Zeitz', J. Stumpner?, C. Lotz?, T. M. Smul®,
N. Roewer?

AFFILIATION: 'Department of Anaesthesia and Critical
Care, University Hospital of Wuerzburg, Wuerzburg, Germany,
“Department of Anaesthesia and Critical Care, University Hospital
of Wuerzburg, Wuerzburg, Germany, *Department of Anesthesia,
UCSF, San Francisco, CA

INTRODUCTION: The Ca*/calmodulin-dependent protein
kinase (CaMKII) is responsible for Ca?* homeostasis and stress
adaption in cardiomyocytes under physiological conditions'.
Pharmacological inhibition of CaMKII or the upstream betal-
adrenergic receptor (ADRBI1) prevents cardioprotection by
anesthetic-induced preconditioning (APC)?. The effect of a genetic
knockout of CaMKII on APC and the interactions of subsequent
adaptional mechanisms are unknown to date.

METHODS: After institutional approval by the local IRB, male
BL6 mice were bred either as wild type or heterozygote (+/-)
resp. homozygote (-/-) with knockout of CaMKIIS, the prevalent
isoform of CaMKII in cardiomyocytes. Animals aged between
8 to 16 weeks underwent an ischemia/reperfusion protocol of
45 minutes of coronary artery occlusion (CAO) succeeded by 3
hours of reperfusion. In the respective group 1.0 MAC desflurane
was administered for 15min followed by 15min of washout prior
to the onset of CAO. Myocardial infarct size (IS) was determined
by gravitoplanimetry and expressed as a percentage of the area at
risk (AAR). Changes in the expression of ADRB1, phospholamban
(PLB) and its protein kinase A specific phosphorylated form
(serine 16; pPLBSerl6) resp. CaMKII§ specific phosphorylated
form (threonine 17; pPLBThrl7) were determined by western
immunoblotting. Data are mean+SEM.

RESULTS: APC reduced IS in WT (23+2%, n=7; *p<0.05)
compared to the control group (CON; 39+5%, n=8). IS was neither
reduced in CaMKII -/- CON (41£+4%, n=8) nor in CaMKII -/-
APC (43+5%, n=9) (Fig. 1). In the CaMKII -/- group PLB and
pPLBSerl6 were elevated, whereas pPLBThrl7 was reduced
(Fig.2). The elevation of ADRB1 in CaMKII +/- and CaMKII -/-
mice was abolished by APC in CaMKII -/- (Fig. 3).

CONCLUSIONS: The homozygous knockout of CaMKIIS
prevented deflurane mediated cardioprotection. The increase of
ADRBI expression in hetero- and homozygous CaMKII$ knockout
mice was abrogated by desflurane application in CaMKII-/-.

REFERENCES:

1. 1. Xu L, Lai D, Cheng J, et al., Circ Res 2010; 107:398-407.
2. Lange M, Smul TM, Redel A, et al., Anesthesiology 2008;
109:72-80.
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THE RATIO AND RISK FACTORS OF POST-
ANESTHETIC SHIVERING WITH REMIFENTANIL
IN PATIENTS UNDERGONE CARDIAC SURGERY: A
RETROSPECTIVE STUDY

AUTHORS: K. Ueta', T. Tamura?, Y. Hayashi’, A. Uchiyama!,
Y. Fujino'

AFFILIATION: 'Department of anesthesiology, Osaka University
graduate shool of medicine, Suita, Osaka, Japan, *Department of
Anesthesia, Saiseikai Nakatsu Hospital, Osaka, Japan, *Department
of Anesthesia, Sakurabashi-Watanabe Hospital, Osaka, Japan

INTRODUCTION: Remifentanil is the ultra-short-acting opioid
and large dose administration attenuates hemodynamic response
at cardiac surgery. On the other hand, remifentanil could induce
post-anesthetic shivering (PAS) which attributes to instability of
hemodynamics because of the increase of oxygen consumption
and peripheral artery resistance. The mechanism of PAS may
be due to the activation of N-methyl-d-aspartate (NMDA) receptor
by remifentanil ' and opioid withdrawal caused by acute tolerance?.
However, the relationship of PAS and remifentanil has not been
elucidated at cardiac surgery. We investigated the proportion of
PAS with and without remifentanil and the risk factors of PAS with
remifentanil at cardiac surgery in a retrospective manner.

METHODS: This study was approved by the Institutional
Review Board of Osaka University Medical School. We recruited
162 patients over 15 years old who underwent cardiac surgery
including off-pump-CABG between April 2009 and March 2011.
Anesthesia and intensive care unit (ICU) records were reviewed
for demographic data, temperature, drug including opioid, and
operative procedure. T-test, chi-square, Mann-Whitney tests and
multivariate analysis were performed and P<0.05 was significant.
RESULTS: PAS occurred 15 0f 99 (15%) patients with remifentanil,
which was significantly more than 3 of 66 (4%) without remifentanil.
Multivariate analysis revealed that the significant risk factors of
PAS with remifentanil of cardiac surgery were not only male but
also the decrease of fentanyl administration amount (micro g/kg/hr)
after cardiopulmonary bypass.

CONCLUSIONS: PAS is associated with remifentanil at cardiac
surgery, which may be diminished by the usage of fentanyl after
cardiopulmonary bypass.

REFERENCES:

1. Anesth Analg, 113, p484-7, 2011.

2. Anaesthesia, 62, p1266-80, 2007.
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POSTCONDITIONING EFFECTS OF HYPERCAPNIA
AGAINST MYOCARDIAL STUNNING IN SWINE

AUTHORS: T. Hara, D. Akiyama, I. Shibata, O. Yoshitomi

AFFILIATION: Anesthesiology, Nagasaki University, Nagasaki,
Japan

INTRODUCTION: Postconditioning is a phenomenon where
rapid intermittent interruptions of blood flow in the early phase of
reperfusion limit ischemia/reperfusion injury. Myocardial stunning
is the mechanical dysfunction that persists after restoration of
coronary or myocardial circulation. We reported the efficacy
of pharmacological management of myocardial stunning'”. In
the perioperative management as one lung ventilation or acute
respiratory distress syndrome, we cannot but permit hypercapnia.
It was reported that hypercapnia could protect myocardium against
infarction in rabbit heart, but efficacy of hypercapnia against
myocardial stunning is unclear. We studied the cardioprotective
effects of hypercapnia in the early phase of reperfusion in swine
stunned myocardium.

METHODS: All experimental procedures used in this investigation
were approved by Institutional Animal Care Committee. In
anesthetized open-chest swine, the left anterior descending
coronary artery (LAD) was perfused through an extracorporeal
circuit from the carotid artery. The animals were instrumented for
measurements of systemic and coronary hemodynamics. After
hemodynamic stabilization, stunned myocardium was produced
by 12-min occlusion of LAD and 90-min reperfusion in all swine.
Hypercapnia group (group H: n=10) were ventilated to maintain
PaCO2 approximately 70 mmHg for 30 minutes from the start of
reperfusion. Normocapnia group (group C: n=10) were ventilated
normally. Regional myocardial contractility was evaluated
with segment shortening (%SS) by ultrasonic transducer. All
values were expressed as mean + SD. Data between groups were
analyzed with Mann-Whitney U test. p<0.05 was considered
statistically significant.

RESULTS: There were no significant differences in baseline
values between groups. Heart rate and coronary blood flow at 30
minutes after reperfusion in group H were significantly higher than
that in group C (1114/-15 vs. 93+/-13 beat/min, p=0.04, 21.7+/-
2.8 vs. 18.5+/-3.5 ml/min, p=0.03, respectively). In both groups,
%SS markedly decreased and fell below 0% during ischemia,
indicating bulging. %SS at 90 minutes after reperfusion showed
no significance between groups (7.2+/-1.8% vs. 7.5+/-2.3%).
Sympathetic stimulation due to hypercapnia would be involved in
the mechanism of hemodynamic change during hypoventilation.
Increase in coronary blood flow due to hypercapnia might exacerbate
intracellular calcium overload during reperfusion.

CONCLUSIONS: Hypercapnia in the early phase of reperfusion
could not enhance the functional recovery of stunned myocardium
in swine. Increase in coronary blood flow due to hypercapnia might
exacerbate intracellular calcium overload during reperfusion.

REFERENCES:

1. Anesth Analg 2001;92:1139-45,

J Anesth 2005;19:124-30,

Cardiovasc Drugs Ther 2006;20:327-34,
Cardiovasc Drugs Ther 2008;22:293-8,

J Anesth 2010;24:575-81,

Shock 2012;38:92-7,

Scand Cardiovasc J 2013;47:50-7,

J Huazhong Univ Sci Technol 28: 706-10, 2008.
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MORPHOLOGICAL EVALUATION OF THE

MITRAL ANNULUS DURING DISPLACEMENT OF

THE HEART DURING OFF-PUMP CORONARY ARTERY
BYPASS SURGERY

AUTHORS: Y. Toyama!, K. Igarashi?, H. Kanda', K. Yamamoto',
T. Kunisawa', H. Iwasaki'

AFFILIATION: 'Anesthesiology and Critical care, Asahikawa
Medical University, Asahikawa, Japan, 2Anesthesiology, Sapporo
Cardio Vascular Center, Sapporo, Japan

INTRODUCTION: Displacement of the heart during off-pump
coronary artery bypass (OPCAB) surgery may result in serious
deterioration of circulatory dynamics, one cause of which is the
exacerbation of mitral regurgitation (MR) due to morphological
changes of the mitral annulus. It has been reported that the height
of the mitral annulus decreases and it becomes flatter in mitral
valve prolapse and ischemic MR, but there has been no detailed
report of the morphological changes of the mitral annulus during
displacement of the heart. In this study, three-dimensional
transesophageal echocardiography (3D-TEE) was used to evaluate
morphological changes of the mitral annulus during displacement
of the heart.

METHODS: The subjects were 30 patients who were scheduled
to undergo OPCAB of the right coronary artery (RCA) and the left
circumflex artery (LCX). 3D-TEE(iE33, Philips) was used to acquire
three-dimensional zoom (3D zoom) data of the mitral valves after a
median sternotomy (Normal Position: NP) and during displacement
of the heart to expose the RCA (RCA Position: RP) and the LCX
(LCX Position: LP). The primary endpoint was the height of the
mitral annulus, and secondary endpoint were the severity of MR,
the distance between the commissures, anteroposterior diameter,
circumference, and surface area of the mitral annulus. Mitral Valve
Quantification (MVQ) software (QLAB, Philips) was used for
quantitative analysis. Measured values are expressed as means +
standard deviation, and a repeated measures analysis of variance
(ANOVA) and the Tukey-Kramer test were used for statistical
analysis, with p < 0.05 regarded as significant.

RESULTS: The height of the mitral annulus was significantly lower
during both RP and LP compared with NP (NP: 6.91+1.16cm, RP:
5.89+0.99cm, LP: 5.73+0.92cm). MR became more severe during
RP in 16 patients (53%) and during LP in 17 (57%). No significant
differences were observed in the distance between the commissures,
anteroposterior diameter, circumference, and surface area of the
mitral annulus during either RP or LP.

CONCLUSIONS: The normal mitral annulus is saddle-shaped
rather than flat. During displacement of the heart to expose both
the RCA and LCX, the height of the mitral annulus decreased, and
it became flattened and lost its saddle shape. This suggests that MR
may have become more severe as a result.

S-73.

MICRORNA-21 MEDIATES ISOFLURANE-INDUCED
CARDIOPROTECTION AGAINST ISCHEMIA/
REPERFUSION INJURY THROUGH AKT/NOS/MPTP
PATHWAY IN THE MOUSE

AUTHORS: Z. Ge, J. Olson, Y. Yan, Y. Liu, J. Kersten,
D. C. Warltier, Z. J. Bosnjak

AFFILIATION: Anesthesiology, Medical College of Wisconsin,
Milwaukee, WI

INTRODUCTION: The volatile anesthetic, isoflurane, protects the
heart against ischemia/reperfusion injury in human cardiac surgery
and experimental animals.'? Because emerging evidence suggests
that microRNA-21 (miR-21) plays an important role in regulating
ischemia/reperfusion injury,>* we examined the role of miR-21 in
isoflurane-induced cardioprotection against ischemia/reperfusion
and explored the underlying mechanisms.

METHODS: In vivo or Langendorff-perfused hearts of C57BL/6
and miR-21-/- mice underwent 30 min of ischemia followed by
2 h of reperfusion in the presence or absence of 1.0 minimum
alveolar concentration of isoflurane administered prior to ischemia.
Quantitative RT-PCR was used to quantify the expression of cardiac
miR-21 mRNA. The expression of Akt, neuronal endothelial nitric
oxide synthase (nNOS), and endothelial nitric oxide synthase
(eNOS) proteins was measured by Western blot. Opening
of the mitochondrial permeability transition pore (mPTP) in
cardiomyocytes isolated from mice was induced by photoexcitation-
generated oxidative stress and detected by rapid dissipation of
tetramethylrhodamine ethyl ester fluorescence using a laser-
scanning confocal microscope. Transthoracic echocardiography was
used to evaluate the dimensions and function of the left ventricle.

RESULTS: The expression of myocardial miR-21 mRNA was
significantly increased by 194+64%, 39+8%, and 87+28% (P<0.05,
n=>5-8/group) 30 min, 3 h, and 6 h, respectively, in C57BL/6 mice
following isoflurane treatment for 30 min. Isoflurane decreased
infarct size from 54+3% in the control group to 36+4% (P<0.05,
n=8 mice/group) and improved cardiac function following
ischemia/reperfusion injury in C57BL/6 mice, concomitantly with
increased phosphorylation of Akt, eNOS, and nNOS proteins and
decreased mitochondrial NADH levels 5 min after ischemia. The
mPTP opening in cardiomyocytes isolated from C57BL/6 mice was
delayed by isoflurane. Hearts from miR-21-/- mice displayed no
marked differences in dimensions and function of the left ventricle
at baseline, infarct size and cardiac function following ischemia/
reperfusion injury, p-Akt, p-eNOS, p-nNOS, and the opening
time of the mPTP, compared to C57BL/6 mouse hearts. However,
isoflurane failed to alter infarct size and cardiac function after
ischemia/reperfusion injury, mitochondrial NADH levels, p-Akt,
p-NOS, and the opening time of the mPTP in miR-21-/- mice.

CONCLUSIONS: ISO protects mouse hearts from ischemia/
reperfusion by a miR-21-dependent mechanism. The Akt/NOS/
mPTP cascade is involved in miR-21-mediated cardioprotective
effect of isoflurane.

REFERENCES:

1. Anesthesiology 1997; 87: 361-70

2. J Thorac Cardiovasc Surg 2009; 137: 1436-42, 1442 e1-2
3. J Biol Chem 2009; 284: 29514-25

4. Circ Cardiovasc Genet 2014; 7: 311-20
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ROUTINE IMMUNE-MODULATORY TREATMENT
WITH HYDROCORTISONE AND PENTOXIFYLLINE
INCREASES INOTROPE AND VASOPRESSOR

NEEDS IN COMPARISON WITH PREDNISOLON IN
PATIENTS UNDERGOING COMBINED VALVE AND
CORONARY ARTERY BYPASS GRAFTING SURGERY - A
RETROSPECTIVE COHORT ANALYSIS

AUTHORS: M. Heringlake', H. Schroeder?, H. Heinze',
A. E. Berggreen', H. Paarmann'

AFFILIATION: 'Department of Anesthesiology and Intensive
Care Medicine, University of Liibeck, Liibeck, Germany,
“Department of Anesthesiology and Intensive Care Medicine,
Christian - Albrecht University Kiel, Kiel, Germany

INTRODUCTION: Perioperative treatment of cardiac surgical
patients with hydrocortisone (HC)' and pentoxifylline (PTX)? have
shown promising results in terms of less need for vasopressor and
inotropic drugs, and improved short term outcomes. The present
analysis aims to determine the effects of a routine combined anti-
inflammatory treatment with HC and PTX in comparison with a
low-dose regimen of prednisolon (PRED) in patients undergoing
prolonged cardiac surgical procedures (combined valve and
coronary artery bypass grafting surgery (VS-CABG).

METHODS: Following approval by the local ethical committee
that waived the need for informed consent, patient charts of all
patients undergoing isolated VS-CABG during 2006 and 2007 were
studied retrospectively. During 2006, all patients had been treated
with a bolus of 2 mg/kg PRED immediately after induction of
anesthesia. During 2007 all patients were treated with 100 mg HC
before induction of anesthesia, followed by a continuous infusion
of HC (10mg/h intra-, and Smg/h postoperatively up to a maximum
of 300 mg within 24h). Additionally, all patients received a 300mg
bolus of PTX followed by a continuous infusion of 1,5 mg/kg/h
until 6h after surgery (maximum: 1200 mg). Following exclusion of
emergency cases and patients that could not clearly be ascribed to a
specific treatment, 149 patients treated with PRED and 132 patients
treated with HC/PTX were identified and analyzed.

S-74
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RESULTS: Types of valve surgery in the PRED and the HC/
PTX group included the aortic valve in 77.2 and 78%, the mitral
valve in 30.2 and 27.7%, and the tricuspid valve in 2.7 and 2.3%
of cases, respectively. The groups were comparable with respect to
demographics and additive Euroscore (PRED: 7.1 + 2.5; HC/PTX:
7.2 £ 2.7). Duration of surgery in the HC/PTX group was slightly
prolonged in comparison with the PRED group (296 + 77min vs.
276.5 £ 69.6 min; p = 0.0411) while duration of cardiopulmonary
bypass showed no significant difference (156.8 + 56.8 min vs. 148.9
+44.5 min; p = 0.1895).

Intraoperatively, 65.9% vs. 48.3% of patients in the HC/PTX and
PRED group, respectively were treated with dobutamine (p=0.0241).
Patients in the HC/PTX group were treated with significantly higher
noradrenaline doses (p = 0.0001). No differences were observed in
the use of phosphodiesterase-III inhibitors. Length of hospital stay
(12 £9.9d vs. 10.8 + 9.5d ) as well as 30 day mortality (5.3% vs.
4.7%) revealed no significant difference between the HC/PTX and
the PRED groups, respectively.

CONCLUSIONS: Taking into account the limitations of the
retrospective design and potentially unmeasured confounders, these
findings question that a combined use of HC/PTX is associated
with improved clinical outcomes in comparison with a low-dose of
PRED in patients undergoing prolonged cardiac surgery and instead
show that this treatment leads to an increased need for inotropic
and vasopressor support. It remains to be determined, if these
unwarranted effects are due to the combination of the therapeutics
or a lack of efficiacy of the drugs per se.

REFERENCES:
1. Crit Care Med 2003;31: 1068 - 1074
2. Applied Cardiopulm Pathophysiol 2007; 11: 17 - 24
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SEVOFLURANE POSTCONDITIONING MIGHT
REDUCE SEVERITY OF CARDIAC AND NON-CARDIAC
COMPLICATIONS AFTER ELECTIVE CARDIAC VALVE
SURGERY. RESULTS OF A 6 MONTH FOLLOW-UP

AUTHORS: M. Schlédpfer', J. M. Bonvini', S. Kuhn? T. A. Neff?,
B. Beck-Schimmer!

AFFILIATION: 'Institute of Anesthesiology, University
Hospital Zurich, Zurich, Switzerland, *Institute of Anesthesiology,
University Hospital Zurich, 8091 Zurich, Switzerland, *Institute
of Anesthesiology, Kantonsspital Muensterlingen, Muensterlingen,
Switzerland

INTRODUCTION: Anesthetic conditioning with volatile
anesthetics has reduced ischemia-reperfusion injuries in various
settings of pre- and postconditioning, which is reflected by
a significant decrease of surrogate markers such as troponin.
However, it is still less clear if these findings in changes in
biomarkers can be translated into a clinical benefit for the patient.
In a recent randomized controlled trial from our center, including
102 patients undergoing elective cardiac surgery, we were able to
show significant lower troponin levels on the first postoperative day
after a 4 hour sedation with sevoflurane in comparison to propofol
on the intensive care unit'. In order to assess the clinical long-term
implications of these findings, we performed a 6-month follow up,
focusing on cardiac and non cardiac events.

METHODS: All patients who successfully completed the
postconditioning trial were included into this follow-up study,
approved by the local ethical committee (KEK-ZH 2014-0040).
Primary and secondary endpoints were assessment of Cardiac
events (dysrhythmias, congestive heart failure and cardiac ischemia)
and non-cardiac complications (pulmonary embolism, bleeding,
infection, cerebral events and chronic kidney failure) resulting in
diagnostic or therapeutic interventions. Data were retrieved from
the hospital database, secondary care units and family doctors.
Statistical analysis was performed in R (R Foundation for Statistical
Computing). Mixed linear models with propofol as reference group
were chosen.

RESULTS: Ninety-four of the 102 from the primary study were
evaluated in this 6-month follow-up. Sixteen out of 41(35%)
patients in the sevoflurane and 17 patients out of 53 (32%) in the
propofol group suffered from one or several cardiac events during
the first 6 months after participating in the primary study (p=0.752).
In 4 (10%) patients treated with sevoflurane vs. 7 (13%) patients
treated with propofol non-cardiac events were reported (p=0.607).
Therapeutic or medical intervention was required only in 12
patients in the sevoflurane compared to 20 patients in the propofol
group (OR: 0.24, CI: 0.040-1.43, p=0.118). Eleven patients in the
propofol arm compared to only 2 patients in the sevoflurane group
were hospitalized due to complication (OR 0.233, CI: 0.042-1.293,
p=0.095).

CONCLUSIONS: We document a similar number of adverse
events (cardiac and non cardiac) in patients treated with sevoflurane
compared to propofol. Despite not reaching statistical significance,
we observed less severe complications in the sevoflurane group (less
need for treatment, fewer admissions to the hospital). Statistical
significance might not have been reached because the original
study was powered for biochemical surrogate markers and not for
clinical outcomes.

REFERENCES:

1. Steurer MP et al: Crit Care. 2012 14;16(5)
Late pharmacologic conditioning with volatile anesthetics after
cardiac surgery.
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DOES LOW-DOSE ONDANSETRON INCREASE THE RISK
OF PERIOPERATIVE POLYMORPHIC VENTRICULAR
TACHYCARDIA OR DEATH

AUTHORS: G. A. Nuttall', S. C. Voogd', H. M. Wagner', M. J.
Ackerman?, M. S. Marienaul, W. C. Oliver'

AFFILIATION: 'Anesthesiology, Mayo Clinic College of
Medicine, Rochester, MN, 2Pediatric Cardiovascular Diseases,
Mayo Clinic College of Medicine, Rochester, MN

INTRODUCTION: Nausea and vomiting affects as many as one-
third of surgical patients and increases length of hospital stay and
decreases patient satisfaction.! Ondansetron is one of the drugs
used for prevention and treatment of nausea and vomiting. The
U.S. Food and Drug Administration was considering issuing a black
box warning regarding the use of ondansetron and the potential to
develop polymorphic ventricular tachycardia (PVT) (Torsades de
Pointes).? The primary objective of this retrospective study was to
determine if ondansetron administration (4 mg) was associated with
episodes of PVT during a two-year period.

METHODS: The authors identified 121,910 doses of ondansetron
given to 53,522 patients in our institution during a two-year time
frame. These patients were cross-matched with an electrocardiogram
and adverse outcome database; this identified 4,759 patients with
documentation of prolonged QTc (> 450 ms), ventricular tachycardia
within 48 hours of receiving ondansetron, or death within seven
days of receiving ondansetron.

RESULTS: Fourteen patients had documented monomorphic
ventricular tachycardia and 32 patients died within 48 hours of
ondansetron administration. No patients developed PVT or died
as a direct result of ondansetron administration. All ventricular
tachycardia events were precipitated by existing cardiovascular
disease, acute hypoxemia, acute hemorrhage, or sepsis. Of the 32
deaths, all were a direct result of underlying disease.

CONCLUSIONS: Low-dose ondansetron does not increase the
incidence of PVT or death. Our results are consistent with prior
smaller publications.*¢
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School of Medicine, Tokyo, Japan

INTRODUCTION: Modified ultrafiltration (MUF) which
is performed after separation from cardiopulmonary bypass
(CPB) has become popular in pediatric cardiac surgery. MUF
can remove excessive water from patient’s blood and result in
hemoconcentration. It has been demonstrated that MUF increased
hemoglobin concentration and decreased postoperative bleeding
and transfusion requirement!, although few study examined
changes in whole blood coagulation after MUF. Hence we examined
the effects of MUF on whole blood coagulation after MUF using
rotation thromboelastometry (ROTEM®: Tem international
GmbH, Germany).

METHODS: With approval of institutional review board and
adherence to the Declaration of Helsinki, twenty pediatric patients
who underwent MUF during cardiac surgery between May 2013
and September 2014 were included in the study. Whole blood was
collected into 3.2% citrate tube (1:9 in volume) and EDTA tube
at 3 points: after anesthesia induction, after separation from CPB
(before MUF) and after termination of MUF. Complete blood count
including hemoglobin concentration (Hb, mg/dl), hematocrit (Hct,
%) and platelet count (Plt, x103/ul) was examined with EDTA
sample. Fibrinogen concentration (FNG, mg/dl) and antithrombin
activity (AT, %) were examined with citrate sample. Whole blood
coagulation was examined by EXTEM and FIBTEM tests. EXTEM
is an extrinsic coagulation test which is activated by tissue factor.
FIBTEM is a specific test to examine firmness of fibrin gel. And
clot firmness in FIBTEM is considered to correspond to fibrinogen
concentration. Following ROTEM parameters were examined in
EXTEM: clotting time (CT, sec) which corresponds to the lag time
before clotting; clot formation time (CFT, sec) which reflects the
initial rate of clot formation; and maximum clot firmness (MCF,
mm) as the maximal tensile strength of clot. MCF was examined
in FIBTEM. Values are expressed as mean + SD. Wilcoxon t-test
was used to compare pre and post MUF values. P < 0.05 was
considered significant.

RESULTS: Patient age was 16 = 19 months. CPB time and MUF
time were 133 + 66 and 15 £ 2 minutes, respectively. None of
the patients received plasma or platelet concentrates during CPB
or MUF. Hb, Het, FNG and AT increased significantly after MUF
compared with pre-MUF values: 12.2 + 2.8 vs. 14.4 + 3.5 (g/dl),
355+ 7.8 vs. 41.0 = 9.3 (%), 81 £ 32 vs. 95 + 29 (mg/dl), 42 +
14 vs. 51 + 16 (%), respectively (p<0.01). However, platelet count
decreased from 111 + 59 to 71 47 (103 /ul) (p<0.01). There was no
difference between pre- and post-MUF values in FIBTEM, although
FNG increased after MUF. In EXTEM, CT and CFT were prolonged
significantly after MUF, which indicated attenuated fibrin formation.
MCF of EXTEM decreased significantly after MUF (p<0.01): 43 +
12 vs. 37 £ 13 (mm).

CONCLUSIONS: Increase in Hb, Hct, FNG and AT after MUF
indicated successful hemoconcentration by MUF. However results
in EXTEM indicated that MUF attenuated clot formation despite
the increase in fibrinogen concentration. Thus MUF does not always
improve whole blood coagulation in pediatric cardiac surgery.

REFERENCES:
1. Circulation 1991;84(5 suppl):111422-31.
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SPECIFIC AND HIBERNATION-STATE SPECIFIC
DIFFERENCES IN INNATE INNATE IMMUNITY,
SUSCEPTIBILITY TO INJURY, AND RESPONSE TO
SURGICAL ISCHEMIA-REPERFUSION IN
SPRAGUE-DAWLEY RATS COMPARED WITH

ARCTIC GROUND SQUIRRELS

AUTHORS: Q. J. Quinones', Q. Mal, M. P. Smithl, J. Staats?, C.
Chan®, M. V. Podgoreanu'

AFFILIATION: 'Anesthesiology, Duke University Medical
Center, Durham, NC, *Flow Cytometry Core Facility, Duke
University Medical Center, Durham, NC, S3Biostatistics and
Bioinformatics, Duke University Medical Center, Durham, NC

INTRODUCTION: Hibernation is a natural molecular adaptation
to extreme environmental conditions with important implications
for perioperative organ protection. We have previously shown
in a surgical model of ischemia and reperfusion (I/R) robust
cardioprotection in hibernating arctic ground squirrels (AGS)
compared to rats. Although hibernating animals undergo significant
natural immunomodulation, a phenomenon conserved among
distinct species, innate immune activity in hibernators has not been
characterized.1 We hypothesized that hibernators cardioprotective
phenotype is accompanied by altered expression of innate immune
(pattern-recognition receptors, PRRs) and inflammatory pathways.

METHODS: With IACUC approval, peripheral blood monocytes
and plasma were purified from rat, summer AGS, and winter
AGS after sham, 3h or 24h I/R. Samples were analyzed by
4-panel multicolor flow cytometry and Luminex cytokine assay.
Differences in flow cytometric markers of innate immune response
were assessed across 3 groups (rats, winter AGS, summer AGS) and
3 time-points (sham, 3, and 24 hours) after I/R injury. In the marker-
by-marker analysis, the outcome variable was the integrated median
fluorescence (combining marker density on a single cell with the
relative abundance of cell types expressing that marker). In the
cell subset analysis, unbiased cell subsets with similar patterns of
marker expression wereidentified across samples using a hierarchical
Dirichlet process mixture model for clustering events and
used as the dependent variable. ANOVA will test for main and
interaction effects.

RESULTS: Initial data analysis reveals increased inflammasome
(AIM2, caspase 1) activation in the rat compared with summer
AGS or winter AGS, which correlate with increased myocardial
injury observed in the rat. Comparison of summer AGS with winter
AGS and rat reveals increased expression of PRRs (TLR3,TLR4),
increased signal transduction along the TLR3/TICAMI axis,
increased cytokine production, and increased NFkB activation in
the rat compared with AGS.
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CONCLUSIONS: Using a multicolor flow cytometry approach
we interrogated innate immunity in rat vs. AGS following surgical
I/R. Several patterns emerged - compared to AGS, rats experience
robust inflammasome activation in response to I/R as evidenced
by >30-fold increases in AIM2 and Caspase 1. Hibernation state
differences in innate immunity exist, including reduced expression
of PRRs TLR3 and TLR4; additionally signaling via TLR 3 and 4
is greatly dampened in winter AGS due to nearly absent expression
of TICAMI1, which is preserved in summer AGS. As a result,
circulating immune effector cells in winter AGS have an abrogated
response to DAMPs compared to cells from summer AGS or rat,
as evidenced by reduced cytokine production. Molecular switches
that regulate innate immunity are difficult to manipulate, and
given their importance in the pathogenesis of organ dysfunction in
perioperative and critical care settings, understanding key events
in immunomodulation naturally invoked by hibernators have high
translational relevance.

REFERENCES:
1. J Leukoc Biol 88(4): 619-624. (2010).
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HIGH GLUCOSE ATTENUATES ANESTHETIC
CARDIOPROTECTION IN HUMAN STEM CELL-DERIVED
CARDIOMYOCYTES: A ROLE OF REACTIVE OXYGEN
SPECIES AND MITOCHONDRIAL FISSION

AUTHORS: X. Bail, S. Canfield', I. Zajal, D. Twaroski?, Y. Yan!,
J. Olson?, Z. J. Bosnjak?

AFFILIATION: 'Anesthesiology, Medical College of Wisconsin,
Milwaukee, WI, 2Anesthesiology and Physiology, Medical College
of Wisconsin, Milwaukee, WI

INTRODUCTION: It has been shown in many animal and human
cell models that volatile anesthetics can protect cardiomyocytes
from ischemia/reperfusion injury. However, hyperglycemic
conditions attenuate the cardioprotective effects and the underlying
mechanisms remain unclear?. Mitochondria are highly dynamic
organelles that undergo continuous cycles of fusion and fission in
order to maintain cellular homeostasis. Unbalanced fission-fusion
can lead to various pathological processes including heart failure.
To investigate the role of mitochondrial fission and its relationship
with reactive oxygen species (ROS) in the high glucose-induced
attenuation of anesthetic cardioprotection in a relevant human model,
we utilized human pluripotent stem cell-derived cardiomyocytes
(iPSC-CMs).

METHODS: iPSC-CMs were generated by culturing iPSCs in a
chemically define induction medium. The differentiated iPSC-
CMs were characterized to express cardiomyocyte markers (e.g.,
troponin T) using immunofluorescence staining. iPSC-CMs were
then exposed to varying glucose conditions (5, 11, 25 mM) for
24 hours followed by subsequent exposures to isoflurane for 30
minutes and 100 M hydrogen peroxide (H202) for 2 hours with or
without ROS scavenger (Trolox) and mitochondrial fission inhibitor
(mdivi-1). Cell viability was detected by lactate dehydrogenase
(LDH) release in the media. ROS generation was evaluated by
ethidium fluorescence generation. Mitochondrial fission was
monitored by the visualization of fragmented mitochondria using
confocal microscope. Expression level of activated dynamin-related
protein-1 (Drpl), a key protein in regulation of mitochondrial
fission was analyzed using Western blot.

RESULTS: iPSCs differentiated into spontaneously contracting
cardiomyocytes. Isoflurane protected iPSC-CMs from H202 stress
in 5 mM glucose and 11 mM glucose conditions but not in 25 mM
glucose. Elevated glucose conditions (11 and 25 mM) significantly
increased ROS generation while only the 25 mM high glucose
condition induced mitochondrial fission in iPSC-CMs accompanied
by the increase of activated Drpl and mitochondrial fission.
Scavenging ROS or inhibiting mitochondrial fission restored the
anesthetic cardioprotective effects in iPSC-CMs in 25 mM glucose
conditions.

CONCLUSIONS: Using human pluripotent stem cell-derived
cardiomyocytes (iPSC-CMs), we demonstrate for the first time
that the increased ROS and mitochondrial fission contributes to
the attenuated isoflurane cardioprotective effect on iPSC-CMs in
elevated glucose conditions. We could restore the cardioprotective
effects in elevated glucose conditions by scavenging ROS or
inhibiting mitochondrial fission individually. These findings may
contribute to further understanding and restoring cardioprotection
in hyperglycemic patients at the clinical level.

REFERENCES:
1. Kehl F, et al. Anesthesiology 2002; 96: 183.

2. Canfield SG, et al. Marked Hyperglycemia Attenuates
Anesthetic Preconditioning in Human-induced Pluripotent Stem
Cell-derived Cardiomyocytes. Anesthesiology 2012; 117: 735.
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FOR PATIENTS UNDERGOING ON-PUMP OR OFF-PUMP
CORONARY ARTERY BYPASS GRAFTING: A SYSTEMATIC
REVIEW AND META-ANALYSIS
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L. S. Rodriguez', L. G. Braz?, M. P. Modolol, N. P. Modolo?

AFFILIATION: 'Anaesthesiology, Univ Estadual Paulista,
Botucatu, Brazil, *Anaesthesiology, Botucatu Medical School
- Univ Estadual Paulista (, Botucatu, Brazil, 3Anaesthesiology,
Botucatu Medical School, Botucatu, Brazil

INTRODUCTION: Coronary artery disease is the most common
cardiac disease with approximately 500,000 new and 300,000
recurrent events each year in the United States alone, making
this disease one of the greatest public health concerns worldwide.
Coronary artery bypass graft (CABG) is most commonly performed
with the assistance of cardiopulmonary bypass (on-pump CABG).
However, an increasing number of cardiac surgical procedures are
being performed off-pump. Intravenous or inhalational techniques
may be used to administer anaesthesia to patients undergoing
CABG. Despite the evidence that inhalational anaesthetics protect
the myocardium, some studies have suggested otherwise. To verify
the efficacy and safety of intravenous versus inhalation anaesthesia
in decreasing mortality and morbidity for patients undergoing on-
pump or off-pump CABG.

METHODS: We searched the CENTRAL, MEDLINE, EMBASE,
and LILACS (from inception to September 2014). We included
randomized controlled trials of intravenous versus inhalation
anaesthesia in adults undergoing on-pump or off-pump CABG.

RESULTS: We included 34 studies with a total of 3201 participants
in this review. The methodological quality was difficult to assess as
it was poorly reported in almost half of the included studies, but the
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other half was ranked as low risk of bias. We were able to include
data from 33 studies in the meta-analysis. There was statistically
significance difference favouring sevoflurane compared to propofol
regarding deathl-2 within 180 to 365 days of surgery RR 4.10
(95% CI 1.42 to 11.79), P = 0.009] (Figure 1) as well as related
to length of stay in hospital [MD 4.00 (95% CI 2.75 to 5.25), P <
0.00001] and in the intensive care unit (ICU) [MD 1080.00 (95%
CI 612.10 to 1547.90), P<0.00001]. There was no statistically
significance difference between propofol versus isoflurane in on-
pump for the death within 180 to 365 days of surgery [RR 3.84
(95% CI 0.43 to 34.22), P = 0.23, I’=0%] as well as for renal
insufficiency [RR 1.31 (95% CI 0.09 to 19.00), P=0.84]. There was
also no statistically significance difference between propofol versus
desflurane regarding death within 180 to 365 days of surgery [RR
1.81 (95% CI 0.86 to 3.77), P = 0.12]. There was no evidence that
intravenous and inhalation anaesthesia are effective with regards
to renal insufficiency, cardiac depression, intraoperative awareness
and adverse postoperative outcomes.

CONCLUSIONS: There is moderate quality evidence regarding
the efficacy and safe of anesthetic agents in decreasing mortality and
morbidity for patients undergoing on-pump or off-pump CABG.
Some evidence showed a decrease regarding both death within
180 to 365 days of surgery and in both length of stay in hospital
and in the intensive care unit rates favouring sevoflurane compared
to propofol.

REFERENCES:

1. A comparison of volatile and non volatile agents for
cardioprotection during on-pump coronary surgery. Anaesthesia.
2009;64(9):953-60.

2. Effects of sevoflurane on biomechanical markers of hepatic
and renal dysfunction after coronary artery surgery. Journal of
Cardiothoracic and Vascular Anesthesia 2006;20(5):684-90.
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Test for overall effect: Z = 2.61 (P = 0.009)
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NATURAL CARDIOPROTECTION IN HIBERNATING
MAMMALS IS ASSOCIATED WITH INCREASED SIRTUIN-3
EXPRESSION AND SIGNALING

AUTHORS: M. V. Podgoreanu', Q. Ma?, Z. Zhang?,
Q. J. Quinones?, M. P. Smith’, J. R. Bain*, B. M. Barnes®

AFFILIATION: 'Department of Anesthesiology, Duke University
Medical Center, Durham, NC, ?Anesthesiology, Duke University
Medical Center, Durham, NC, *Anesthesiology, Duke University,
Durham, NC, “Duke Molecular Physiology Institute, Metabolomics
Core Lab, Duke University Medical Center, Durham, NC,
’Institute for Arctic Biology, University of Alaska at Fairbanks,
Fairbanks, AK

INTRODUCTION: A number of reports draw a link between loss
of mitochondrial function, disturbed cardiac energy metabolism,
and increased cardiac vulnerability to IR injury, but the underlying
mechanisms remain ambiguous. Recently, sirtuin 3 (SIRT3), the
primary mitochondrial NAD-+-dependent protein deacetylase,
has emerged as key regulator of metabolic and energy stress-
response pathways in the heart. Mammalian hibernation involves
a suite of adaptations comprised of metabolic rate depression and
readjustments to cellular metabolism, including altered patterns
of myocardial fuel utilization and upgrading cell preservation
mechanisms to sustain viability during cold torpor. Having
previously shown that hibernating arctic ground squirrels (AGS)
are resistant to myocardial IR injury following deep hypothermic
circulatory arrest (DHCA) compared to rats (Fig.1), we hypothesized
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that differential regulation of SIRT3 and downstream target proteins
are mechanistically implicated in the observed cardioprotective
hibernator phenotype, by increasing fatty acid and ketone utilization .
and preventing accumulation of toxic intermediates of lipid el
metabolism in the heart.

METHODS: With IACUC approval, expression of SIRT3 and
downstream target proteins (MnSOD, AMPK) were assessed in LV s gpe o o
myocardial biopsies from rat, summer AGS and winter AGS after 15 ¢, C4DC_acylcamitine
sham, or 1h DHCA followed by 3h or 24h of reperfusion (n=3-6/
group). Samples were analyzed using label-free mass-spectrometry
and Western blot. IR induced changes in myocardial metabolism
were assessed by mass-spectrometry based metabolomics. The
effects of siRNA-mediated SIRT3 knock-down on cytoprotection %0 g
following oxygen glucose deprivation/reoxygenation was compared "
in adult ventricular cardiomyocytes from AGS and rat.

RESULTS: SIRT3 expression was increased in AGS hearts
compared to rat (Fig. 2A), and was corroborated with changes
in proteins known to be regulated by SIRT3 (i.e. increased total
expression of MnSOD, deacetylation/activation of MnSOD, which
increases its ROS scavenging activity; increased phosphorylation
of AMPK, which affects multiple downstream cardioprotective
targets, Fig. 2B).
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CONCLUSIONS: Protein lysine acetylation is a highly b 1 -
evolutionarily conserved mechanism regulating fundamental . J— .

cellular processes such as aging, mitochondrial function, and Rat
energy metabolism. We report differential regulation of the primary
mitochondrial protein lysine deacetylase SIRT3 in hibernator
hearts, associated with favorable metabolic consequences that
limit myocardial lipotoxicity and the severity of myocardial injury
following IR compared to a non-hibernator.
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SEVOFLURANE INHIBITS TNF-a-INDUCED
INFLAMMATION VIA ENOS/NO SIGNALING PATHWAY
IN HUMAN ENDOTHELIAL CELLS

AUTHORS: W. Ruan', S. Lil, J. Xu?

AFFILIATION: 'Department of Anesthesiology, The 2nd XiangYa
Hospital, Central South University, Changsha, China, Department
of Anesthesiology, Anesthesia Research Institute, Central South
University, Changsha, China

INTRODUCTION: Increased oxidative stress and inflammation
induced endothelial dysfunction plays a critical role in the
pathogenesis of cardiovascular diseases'?. Sevoflurane, a widely
used anesthetic agent, confers cytoprotective effects through its
anti-oxidative stress and anti-inflammatory properties in various
disease such as septic shock, systemic inflammatory response
syndrome and ischemic-reperfusion injury®s. We hypothesized
that sevoflurane pretreatment confer cytoprotective effects against
endothelial dysfunction through its anti-inflammatory properties.

METHODS: Primary cultured human umbilical vein endothelial
cells (HUVECs) were placed in an airtight incubation chamber
and exposed to different concentrations (0.5, 1.5 and 2.5 minimum
alveolar concentration, MAC) of sevoflurane for 30 minutes, with
or without tumor necrosis factor-a (TNF-o, 10 ng/mL) stimulation
for 4 hours.

RESULTS: Sevoflurane (1.5 and 2.5 MAC) significantly induced
endothelial nitric oxide synthase (eNOS) phosphorylation in
HUVECs. Furthermore, nitric oxide (NO) levels, both the content
of intracellular NO and NO release in cell culture medium, were
significantly up-regulated after sevoflurane treatment. Sevoflurane
pretreatment significantly reduced TNF-a-induced phosphorylation
of IkBa and nuclear factor-kB (NF-kB) levels, which was
associated with reduced NF-kB activation (reduced NF-kB nuclear
translocation). In addition, sevoflurane significantly reduced the
expression of vascular cell adhesion molecule-1 (VCAM-1) and
intercellular adhesion molecule-1 (ICAM-1) by inhibiting binding
of NF-kB to their promoter regions and blocking the attachment
of leukocytes to HUVECs. All these cytoprotective effects of
sevoflurane pretreatment were totally abrogated by N-Nitro-L-
arginine Methyl Ester, a non-specific nitric oxide synthase inhibitor.

CONCLUSIONS: Sevoflurane plays a protective role in
vascular endothelium by reducing oxidative stress and attenuating
inflammation through activation of eNOS pathway and inhibition
of NF-«xB pathway.

REFERENCES:
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DELTA OPIOID RECEPTOR MEDIATES EXERCISE-
INDUCED CARDIOPROTECTION IN RATS: EX VIVO AND
IN VIVO EVIDENCE
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AFFILIATION: Laboratory of Cardiovascular investigation,
Oswaldo Cruz Institute, Rio De Janeiro, Brazil

INTRODUCTION: Recent evidence suggests that endogenous
opioids may contribute to exercise-induced cardioprotection'?.
However, the link between exercise-induced cardioprotection
and the opioid system remains unclear. The present study aims to
investigate the involvement of opioid receptors in exercise-induced
cardioprotection in both model of ex vivo and in vivo in rats
submitted to myocardial ischemia/reperfusion (I/R) injury.

METHODS: This study was carried out in accordance with the
Guide for the Care and Use of Laboratory Animals of the NIH and
Institutional Animal Welfare Committee approved all protocols.
The exercise protocol training consisted in 4 consecutive days of
treadmill training (60 min at 70% of maximal oxygen consumption).
Twenty-four hours after the last exercise session the animals were
either killed for heart removal and connection to the Langendorff
apparatus for the ex vivo protocol or anesthetized and manipulated
for the in vivo protocol.

Ex vivo protocol: Male Wistar rats (250-300g) were randomly
divided into one of three groups submitted to I/R: 1) control (CT;
n=5); 2) exercised (Exe; n=5); and 3) exercised pretreated with
naloxone (Exe+NAL; n=5).

In vivo protocol: Male Wistar rats were randomly divided into one
of seven experimental groups: 1) control (CT; n=20); 2) exercised
(exe; n=18); 3) exercised plus the non-selective OR antagonist
(Exe+NAL; n=10); 4) control sham (Sham; n=10); 5) exercised plus
the kappa OR (KOR) antagonist (Exe+KOR; n=5); 6) exercised plus
the delta OR (DOR) antagonist (Exe+DOR; n=5); and 7) exercised
plus a mu OR (MOR) antagonist (Exe+tMOR; n=5).

In both protocols the hearts were exposed to 30min of ischemia
followed by 1h of reperfusion. Left ventricle was sliced and
incubated in triphenyltetrazolium and the myocardial infarct size
(IS) was determined by planimetry.

RESULTS: In ex vivo protocol the EXE group presented a
significant reduction in IS when compared to CT group (11.3 +
4.1 % vs 32.9 £ 9.2 %, respectively; p < 0.05). Naloxone treatment
completely blocked the exercise-induced cardioprotection (28.1
+ 8.0 %). In the in vivo protocol Exe group showed a significant
reduced IS compared to CT group (27.6 + 3.5 % vs. 42.0 £ 3.0 %,
respectively; p < 0.05). This cardioprotection was abolished when
opioid receptors were blocked with naloxone, maintaining the IS
similar to CT group (Exe+Nal: 39.5 + 2.9 % vs. 42.0 + 3.0 %,
respectively; p > 0.05). KOR and MOR blockade did not change
IS when compared to Exe group (Exe+tMOR: 28.1 + 2.7 % and
Exe+KOR: 28.2 + 4.8 %). However, DOR blockade prevented the
exercise-induced cardioprotection with a IS similar to CT group
(Exe+DOR: 39.6 £ 2.0 % vs 42.0 = 3.0 %; p > 0.05).

CONCLUSIONS: These results indicate that OR contribute to the
cardioprotection conferred by endurance exercise, and the delta OR
subtype plays a key role in this response.

REFERENCES:

1. American journal of physiology. Heart and circulatory
physiology 294, H402-408 (2008).

2. Basic Res Cardiol 107, 260 (2012).
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EVALUATION OF THE COAGULATION PROFILES
OF STORED AUTOLOGOUS WHOLE BLOOD USING
ROTATION THROMBOELASTOMETRY
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AFFILIATION: 'Department of Anesthesiology, Tokyo Women’s
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INTRODUCTION: Preoperative autologous whole blood
(AWB) donation is performed to avoid perioperative allogeneic
blood transfusion. In general, the main purpose of AWB donation
is to preserve and replace the patient’s red blood cells. The
coagulation profile of stored AWB is unknown. We hypothesized
that coagulation activity is maintained in stored AWB and
investigated the coagulation profiles of stored AWB using rotation
thromboelastometry (ROTEM)

METHODS: After obtaining IRB approval and informed consent,
46 adult patients undergoing elective cardiac surgery were enrolled.
Patients taking warfarin were excluded. AWB donation was
conducted according to our institute’s protocol. The collected AWB
was stored in a refrigerator until reinfusion. Blood specimen for
the study was drawn from the storage bag at reinfusion. Standard
hematologic tests [fibrinogen (FNG), hemoglobin (Hb) levels,
and platelet count (PLT)], and ROTEM analysis were performed
using the same specimen. The ROTEM analysis consisted of
INTEM (ellagic acid-activated coagulation profile), EXTEM
(tissue factor-activated coagulation) and FIBTEM (EXTEM with
platelet deactivation) tests, and clotting time (CT), clot formation
time (CFT) and maximum clot firmness (MCF) were determined
in each test. In order to investigate the effect of storage on FNG,
the samples were divided into three groups with respect to storage
duration (Group 1: within 10 days, Group 2: 11 - 20 days or Group3:
longer than 21 days) and the FNG was compared among the groups.
P<0.05 was considered to be statistically significant.

RESULTS: In total of 141 AWB samples were analyzed. The
mean duration for storage was 16.7+7.3 days (mean = SD, range:
6-33 days). The mean Hb and FNG level was 10.6+1.1 g/dL, and
228.6+61.4 mg/dL, respectively. PLT was nearly zero in all samples.
In ROTEM analysis, INTEM-, EXTEM- and FIBTEM-CT were
significantly prolonged (288.7+85.5, 95.1+£74.9 and 90.1+79.5 sec,
respectively). CFT was not measurable in almost all traces. On the
other hand, INTEM-, EXTEM- and FIBTEM- MCF were 14.1£5.2,
14.745.4 and 13.245.0mm, respectively. There was a strong
correlation between FIBTEM-MCF and FNG (r=0.86) (Figure 1).
There were no significant differences in FNG among the 3 groups
(Group 1: Median 220, IQR=56.8, Group 2: Median 231, IQR=80.5,
Group 3: Median 222 IQR=75.3) (Figure 2).

CONCLUSIONS: In our study, ROTEM demonstrated fibrin
polymerization activity in stored AWB, which strongly correlated
with the fibrinogen level. Prolonged clotting time was considered
to be due to the loss of platelet function. Our data suggest that clot
formation ability except for platelet function is retained in AWB
even after a long storage.

REFERENCES:
Transfusion 2013;53:137s-149s
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UPREGULATION OF MIR-21 RESTORES
CARDIOPROTECTION IN STEM-CELL DERIVED HUMAN
CARDIOMYOCYTES CULTURED IN HIGH GLUCOSE

AUTHORS: J. Olson', Y. Yan!, X. Bai!, M. Liang?, Z. J. Bosnjak'

AFFILIATION: 'Anesthesiology, Medical College of Wisconsin,
Milwaukee, WI, 2Physiology, Medical College of Wisconsin,
Milwaukee, WI

INTRODUCTION: Anesthetic cardioprotection has been shown to
decrease myocardial infarct size following an ischemia reperfusion
injury. This protective effect is attenuated under diabetic conditions
in both human and animal models, but the underlying mechanisms
are largely unknown. MicroRNAs are short, non-coding nucleotide
sequences that negatively regulate gene expression through
degradation or suppression of messenger RNA. In previous studies,
we have shown the functional role of miR-21 as a novel mediator
of anesthetic induced cardiac protection. Now, we show for the first
time its role in the attenuated protection seen in diabetic conditions
by using cardiomyocytes (CMs) derived from induced pluripotent
stem cells (iPSCs) exposed to either normal or high glucose. We
hypothesized that upregulation of miR-21 would restore cardiac
protection in human iPSC-CMs cultured in high glucose conditions.

METHODS: iPSCs were cultured to confluency and derived into
cardiomyocytes using the Palecek protocol. Contracting cells were
dissociated and immunostained with cardiac-specific markers to
determine purity of cardiomyocyte culture. Cells cultured in 5, 11,
or 35 mM glucose were exposed to | mM of isoflurane for 1 hour
before oxidative stress with hydrogen peroxide. In order to test
the functional role of miR-21, a GFP-tagged miR-21 adenovirus
was transduced into cells. miR-21 expression was analyzed using
gqRT-PCR, and cell viability was assessed by measuring propidium
iodide (PI) staining. Opening time of the mitochondrial perm-
eability transition pore (mPTP) opening time was assessed using
confocal microscopy.

RESULTS: iPSC-CMs in 5 and 11 mM glucose conditions showed
a cardioprotective response after exposure to isoflurane as evidenced
by decreased PI positive-stained cells and delayed opening time of
the mPTP. This response was abolished after knockdown of miR-21.
In iPSC-CMs in 5 and 11 mM glucose, miR-21 was increased after
exposure to volatile anesthetics. This phenomenon was abolished in
iPSC-CMs cultured in 35 mM glucose media, which exhibited lower
baseline levels of miR-21 and a significant decrease in expression
levels after exposure to isoflurane. This cardioprotective effect was
restored using adenoviral-mediated upregulation of miR-21.

CONCLUSIONS: MicroRNA-21 has emerged as a key mediator
of the cardioprotective effects of isoflurane, and is consistently
upregulated after exposure to isoflurane in healthy models. The
downregulation of miR-21 in iPSC-CMs cultured in high glucose
may indicate an important role of miR-21 in the impairment of
isoflurane-induced cardioprotection during diabetic conditions.
Further investigation into this phenomenon may suggest new
therapeutic targets for reducing perioperative cardiovascular
morbidity and mortality in both healthy and diabetic patients.
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LOXL2 ANOVEL TARGET IN VASCULAR STIFFNESS

AUTHORS: J. Steppan', D. Hori!, S. An?, D. E. Berkowitz',
L. Santhanam?®

AFFILIATION: 'Anesthesiology and Critical Care Medicine,
Johns Hopkins University, Baltimore, MD, *Environmental Health,
Johns Hopkins Bloomberg School of Public Health, Baltimore,
MD, 3Anesthesiology and Critical Care Medicine, Johns Hopkins
University SOM, Baltimore, MD

INTRODUCTION: Increased vascular stiffness and the resultant
systolic hypertension is a hallmark of aging and hypertension.
Vascular stiffening is a complex process that involves changes of
vessel wall composition and changes smooth muscle cell function.
We recently used an unbiased proteomic approach to identify
Lysyl oxidase like 2 (LOXL2) as a potential new target in vascular
stiffness. The goal of this study is to further characterize the role of
LOXL2 in vascular stiffening.

METHODS: We used a co-culture experiment to determine
LOXL2 abundance and activity in human aortic smooth muscle cells
(HASMC) in the presence and absence of human aortic endothelial
cells (HAEC). The influence of nitric oxide (NO) on LOXL2
activity and abundance was evaluated using an exogenous NO
donor. Utilizing lentivirus delivery of LOXL2 shRNA, we created
a knockdown cell line (L2/5) from rat thoracic artery SMC (A7r5).
LOXL2 knockdown was confirmed by quantitative PCR (qPCR)
and Western blotting. Wound healing was evaluated by growing
cells to confluence and growth arrested them in serum-free media.
Monolayers were scratched with a sterile pipet tip and cells were
cultured in 2% serum media. Phase images were acquired at 0, 6, 18,
24, 30, and 48 h. Cell motility was examined with a fluorescence-
based SMC proliferation kit. To measure proliferation cells were
cultured on fibronectin coated coverslips, treated with serum-free
media for 18h, and examined for cell proliferation in 2% media.
De-adhesion of cells with 0.05% trypsin was examined by capturing
phase contrast images for 2 min at 10s intervals. Cell stiffness was
measured using spontaneous nano-bead tracer motion and magnetic
torsion cytometry (MTC).

RESULTS: The presence of HAEC attenuated the expression and
activity of LOXL2 in cell-derived ECM and in conditioned media.
Exogenous NO dose-dependently reduced LOXL2 expression and
inhibited its activity in the cell-derived media of HASMC. LOXL2
knockdown in L2/5 cells was confirmed by quantitative PCR and
Western blotting. LOXL2 knockdown resulted in 1) delayed wound
healing, 2) decreased cell motility, 3) decreased proliferation, and
4) decreased de-adhesion rates, all of which could be reversed
with the addition of LOXL2. Furthermore L2/5 cells deposited
less fibronectin in the cell-derived matrix than did wild-type cells.
Furthermore LOXL accumulates with aging in old decellularized
rat aorta compared to young. Lastly L2/5 cells are stiffer than their
AT7r5 counterparts as evidenced by less spontaneous nano bead
tracer motion and higher forces encountered during MTC.

CONCLUSIONS: We have confirmed the results from our
proteomic experiment and demonstrated the role of NO in the
regulation of LOXL2. Furthermore LOXL2 appears to play a role
in vascular stiffness during aging, given its dual effect on both SMC
function, as well as matrix composition. We thereby identified a
novel target involved in vascular stiffness that requires further
characterization to elicit the possibility of therapeutic intervention.
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AFFILIATION: 'Anesthesiology and Resuscitology, Okayama
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3Anesthesiology and Resuscitology, Okayama University
Hospital, Okayama-shi, Japan

INTRODUCTION: BNP is widely used as a predictor of long term
prognosis in cardiac patients. However, there is lack of prospective
study to investigate the relationship between BNP and postoperative
acute prognosis in pediatric cardiac patients.

METHODS: This is a prospective observational study. Study
period was 15 months from December 21, 2012 to February
26, 2014. Patients who received pediatric cardiac surgery under
cardiopulmonary bypass were included. Patients who received
simple cardiac surgery coded RACHS-1 category 1 were excluded.
Data on age, emergency operation, minimum hemoglobin
concentration and temperature during CPB were prospectively
collected. BNP were measured on the morning of the day of surgery
(BNPW), postoperative day (POD) 1 (BNP)) and POD 3 (BNP,).
We defined primary outcome as the incidence of postoperative
serious adverse events (SAEs). SAEs included 1) death in the
ICU, 2) requirement of extracorporeal membrane oxygenation
(ECMO), 3) cardiac arrest and 4) requirement of re-operation. We
first separated patients into those with and those without SAEs.
Categorical variables were summarized using proportions and
compared between groups using the chi square test, and continuous
variables were summarized using medians (interquartile ranges) and
compared using the Wilcoxon rank-sum test as appropriate. If any
BNP levels had significant association with the incidence of SAEs,
we would performed Receiver Operating Characteristic (ROC)
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analysis to investigate cutoff level of BNP levels for predicting the
incidence of SAEs. To assess the independent association of BNP
measurements above cutoff levels with the incidence of SAEs, we
performed multivariate logistic regression analysis. Results from the
multivariate models were reported using odds ratios (OR) with 95%
confidence intervals. P<0.05 was considered statistically significant.

RESULTS: 71 children were included this study. Eight children
(11%) had at least one SAEs after surgery. Preoperative BNP level
was significantly higher in patients with SAEs than in patients
without SAEs (1541 vs. 122, p=0.01). From the ROC curve, BNPpre
shows good diagnostic accuracy of SAEs with an AUC= 0.77. The
best cutoff BNPpre value was calculated by ROC analysis; BNPpre
=1000pg/ml, and its sensitivity and specificity were 63% and 92%.
In our multivariate logistic regression model, BNPpre>1000pg/dl
was independently associated with risk of SAEs (p=0.005, OR 26,
95%CI(2.51,751) ). Any other confounders didn’t have independent
correlation with SAEs.

CONCLUSIONS: In conclusion, increased preoperative BNP
concentration was associated with risk of postoperative SAEs
in pediatric cardiac surgery patients. Future studies should be
conducted to confirm the potential utility of preoperative BNP as a
future therapeutic target or trigger.

Figure 1 Result of Receiver Operating Characteristic analysis between
BNP and SAEs

ROC curve: BNP
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Table 1 Comparison of demographics between patients with and without SAEs

SAE(+) SAE(-) p-value
Age(month) 1(0,11.3) 9(0,32) p=0.25
CPB temp(°C) 28(24,30) 28(24,32) p=0.37
RACHS1 4.5(3.75,6) 3(3.4) p=0.01
Emergency 4/8(50%) 14/63(22%) p=0.1
ICU Stay (day) 16(10.5,29) 6(5,8.75) p<0.0001
Duration of MV(hr) 11.9(5.5,20.5) 1.12(0.11,2.6) p=0.0003

Table 2 Comaprison of perioperative BNP levels between patients

with and without SAEs
n=71 SAEs(+) n=8 SAEs(-) n=63 p-value
BNP,, | 1541 (121, 5692) 122 (34, 342) 0.01
BNP, 258 (191, 1823) 412 (212, 804) 0.97
BNP, | 901 (209, 1196) 302 (142, 508) 0.17

Table 3 Result of Multivariate Analysis

Odds ratio p-value
Age(month) 0.99 (0.95, 1.01) 0.62
CPB temp(°C) 1.02 (0.81, 1.35) 0.8
Minimum Hb(g/dl) 0.42(0.14, 1.01) 0.06
Emergency(+) 2.9(0.25, 39) 0.39
RACHS-1 2.1(0.87,5.8) 0.06
BNP_>1000 pg/ml 20 (2.5,532) 0.008
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INCREASED INFLUENCE OF M-CSF RESULTS IN
DIMINISHED ABILITY OF CIRCULATING MONOCYTE TO
REGULATE IMMUNE SYSTEM

AUTHORS: K. Laudanski', T. Dong? S. Badugu?, H. Oszkiel®,
N. Lapko*

AFFILIATION: 'Anesthesiology and Critical Care, University
of Pennsylvania, Philadelphia, PA, 2College, University of
Pennsylvania, Philadelphia, PA, *Faculty of Veterinary Medicine,
Warsaw University of Life Sciences, Warszawa, Poland, “Medical
College, Ivano-Frankivsk National Medical University, Ivano-
Frankivsk, Ukraine

INTRODUCTION: Cardiopulmonary bypass (CPB) triggers
intense inflammatory response that may affect the fate and the
function of circulating monocytes (MO). These naive MO can
differentiate into variety of offsprings but frequently the excess
of inflammatory macrophages (MAC) emerges with detrimental
clinical outcome. Alternatively, competent MO surface with an
ability to regulate the function of the immune system. Here, we
conducted a study involving individuals undergoing CPB in which
we examined the ability of MO to obtain regulatory capability.
We hypothesize that CPB may diminish ability of MO to regulate
immune system due to the large pro-inflammatory insult due to the
subsequent MAC predominance.

METHODS: Blood from total of 15 subjects subjected to CPB
was obtained. Their isolated MO were incubated with IL-4 & GM-
CSF in X-VIVO15™ media in vitro as the optimal environment to
generate cells with ability to regulate immune system. After 5 days
the cells were harvested. Ability of IL-4 & GM-CSF stimulated
MO to stimulate immune system was measured by expression
of CDla and CD83. We also evaluated the MAC like ability of
circulating MO by measuring production of M-CSF and expression
of M-CSFR. Each of the subjects had blood drawn shortly before
bypass (t0) and 7 days (t7d) after CPB.

RESULTS: All patients MO after treatment with IL-4&GM-
CSF acquired CDla (t0 %CDlat+=67.2+12.56) and CD83 (t0
CD83+=17.2+4.61). However, approximately 33% patients’ MO
did not acquire ability to present antigens if the cells were obtained
7 days after CPB as demonstrated by low expression of CDla (t7d
%CD1a+=22.2+7.12). Remaining 67% acquired high expression
of CDla (%CDla+=71.5+21.5). Interestingly, in either group of
the patient increase of CD83 was minimal at 3.1%+2.2. In order
to assess the macrophage like characteristic of circulating MO
we assess M-CSF and M-CSFR, markers of macrophages-like
MO characteristic. Serum M-CSF was increased 7d after CPB but
recovered to baseline (Me M-CSFserum t0=176.6; t+7d=442.5;
t+3m=227.4[pg/ml]; p<0.05). Interestingly, when we analyzed
supernatants of the cultures of MO undergoing IL-4 & GM-CSF
differentiation M-CSF levels were persistently increased (Me
M-CSF [pg/ml] t0=1261; t+7d=2485; p<0.001). Also, expression
of M-CSFR was elevated on circulating naive MO (Me %M-CSFR
t0=56%; t+7d=89%; p<0.01).

CONCLUSIONS: Our study demonstrates that CPB can induce
persistent MAC like characteristic of the circulating MO up to 7
days after CPB. This results in diminished ability of peripheral
blood MO to regulate immune system.



ABSTRACTS

S-92.

COMPARISON OF OR VERSUS ICU PROVIDERS’
PERCEPTION OF IMPORTANCE OF HANDOFF
INFORMATION AT THE TIME OF PATIENT TRANFER
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INTRODUCTION: Transfer of patient care (patient handoff) is
required in our medical system. During this vulnerable time most
medical errors are attributed to communication failures.' As multiple
patient handoffs occur, the accuracy of information decreases? and
in cardiac surgery 2.3 distractions occurred per minute during
patient handoff.* In an American Heart Association statement,
patient handoffs had communication errors and many were believed
to result in patient harm.* In our institution the anesthesia provider
completes a paper handoff form which is given to the ICU nurse on
arrival to the ICU. While revising the form, we determined essential
information is unknown and ICU providers may have different
information needs than OR providers. This study was performed
to gather data on what information is perceived to be necessary in
patient handoff by OR versus ICU providers.

METHODS: A survey was constructed with current handoff
information as well as additional information suggested by
providers from the OR and ICU, including 56 potential pieces of
information. Study participants included anesthesiology residents,
CRNAs, cardiac anesthesiologists, critical care anesthesiologist,
ICU nurses, and ICU NPs/PAs. Participation in the survey was
voluntary. A Likert scale was used to rank each piece of information
with 7 being “Essential” and 1 being “Not needed”.

RESULTS: The survey was sent to 297 individuals with 134
responses (45%). To examine possible differences in perception of
information importance the participants’ responses were divided
into two groups: OR and ICU. The information and average
score can be seen in Figure 1. The five most essential pieces of
information for OR providers were Procedure performed, Name,
Invasive lines, Pacing wires, and Cardiac Index (CI) at closure and
for ICU providers were CI at closure, Excessive bleeding, Pacing
wires, Intubation difficulty, and Hemoglobin level. The average
score given to items in the OR group was 4.6 and in the ICU group
was 4.7.

CONCLUSIONS: Handoff periods are critical to patient care.
Important information needs to be shared with non-critical
information eliminated allowing providers to focus on and retain
the information. OR and ICU providers have different work
environments and priorities. This survey demonstrates that while
some information is very important to both groups (CI at closure
and Pacing wires) there are also important differences. There was
not a significant difference in the average score given by one group
versus the other. Using the data from this survey a more concise
handoft tool can be developed that provides those working in the
ICU with the information they need and eliminating less pertinent
information.

REFERENCES:

1. J Am Med Inform Assoc. 2014;21:e352-7
2.J Surg Educ. 2014;71:480-5

3. Am J Med Qual. 2011;26:380-6
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Figure 1: Potential handoff information and average importance as rated
by OR providers and ICU providers

Blue: OR providers,

Red: ICU providers. Values are ratings of importance for inclusion into a
handoff form on a scale from 7 (Essential) to 1 (Not needed).
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DECREASED INCIDENCE OF HYPO-MAGNESEMIA IN
THE ADULT SURGICAL ICU

AUTHORS: J. T. Denny', T. Jan', A. N. Patel', J. Tse?,
A. Ocampo-Salazar', M. Chaudhry', A. M. Mohiuddin®

AFFILIATION: 'Anesthesia, Rutgers Robert Wood Johnson
Medical School, New Brunswick, NJ, 2Anesthesia, Rutgers-Robert
Wood Johnson Medical School, New Brunswick, NJ, *Anesthesia,
Rutgers-Robertwood johnson Medical School, New Brunswick, NJ

INTRODUCTION: Hypo-magnesemia (HM) is a common
laboratory abnormality encountered in hospitalized patients. It is
found in as many as 20% of medical floor patients.' It has been
described to occur in as many as 65% of patients in Intensive Care
Units (ICU)? 1t is the second most plentiful intracellular cation,
and the fourth most occurring cation in the body.> Estimates of
Magnesium (Mg) deficiency range from 20% to 61%.*° Rubeiz
found that reductions in total serum Mg found at hospital admission
are associated with increased mortality.®

METHODS: We reviewed patient records for 2001 and 2011. The
last three months of each year was selected to compare similar
times. Mg levels less than 2.0 were abnormal and noted.

RESULTS: Differences analyzed using Chi Square.

Magnesium Levels in ICU Patients

Mg<2 N
2001 133(42.36%) 314
2011 93 (25.20%) 369
b< 0.001

DISCUSSION: Our results show that in our hospital SICU sample,
there was a significantly lower incidence of HM. (25.20%) in 2011
than in 2001. (42.36%) P<0.001. There are several non-mutually
exclusive explanations possible for these results. One is the
improved understanding of the importance of Mg in hospitalized
patients. In the decade since the first sampling, it is possible that
Mg is being monitored more regularly in ICU patients. One reason
for this might be the increased prevalence of ICU fellowship
training among practitioners in the ICU. Causes of HM are
diverse. Diuretic therapy is the leading cause of Mg deficiency.
Diuretic induced inhibition of sodium resorption will also interfere
with Mg resorption. Antibiotics promoting Mg depletion are the
aminoglycosides and amphotericin.” Antibiotic associated diarrhea
can also be accompanied by significant Mg stool losses. Other drugs
associated with Mg depletion include digoxin and epinephrine
which shift Mg into cells.® In contrast, the chemotherapeutic agents
cyclosporine and cisplatin promote renal Mg excretion.® Since
Mg concentration is high in lower gastrointestinal secretions, a
secretory diarrhea can lead to Mg depletion.” A change in any of
these presciptives could affect the incidence of HM observed.
Alcohol is associated with perturbations in magnesium. HM is seen
in 30% of hospital admissions for alcohol abuse, and in 85% of
delirium tremens admissions.”!'® HM may be a common laboratory
clue towards alcohol abuse in a hospitalized patient who is non-
communicative The incidence of alcohol abuse was not measured in
our study, so we cannot comment on this influence.
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CONCLUSIONS: In our hospital Surgical ICU sample, there was
a significantly lower incidence of hypo-magnesemia (25.20%) in
2011 than in 2001. (42.36%) P<0.001. This is encouraging that
magnesium is more often within normal range a decade later. The
exact causes remain to be elucidated.

REFERENCES:

1. ICM.2002;28:667-79.

J of ICM 2005;20:3-17.

Am j of clinpath 1994;102:616-22.
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J of the Am Soc of Nephrology : JASN 2009;20:2291-5.
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IMPROVING NUTRITION PRACTICES AT THE TIME OF
TRACHEALEXTUBATIONIN THE ICU: THE EXTUBATION
SAFETY QUALITY IMPROVEMENT PROJECT

AUTHORS: D. Dorsey, A. Joffe, A. Dagal, J.
M. Treggiari

AFFILIATION: Anesthesiology,
Seattle, WA

INTRODUCTION: Removal of the endotracheal tube in the
intensive care unit (ICU) is commonly associated with undesired
events including interruption of enteral nutrition and increased
serum glucose variability, as well as failed extubation leading
to re-intubation. Re-intubation following planned extubation is
independently associated with poor outcomes, including ventilator
associated pneumonia, increased length of stay and death. In the
context of a quality improvement (QI) initiative in a cohort of
mechanically ventilated ICU patients (medical, surgical, and
neuroscience) of one large academic medical center, we implemented
an extubation safety algorithm to improve extubation safety, reduce
the occurrence of re-intubation, enteral nutrition interruptions and
glycemic instability.

METHODS: Eligible ICU patients were prospectively enrolled
into pre and post-intervention cohorts over two consecutive six-
month periods separated by a two-week rollout period. The QI
intervention consisted of education of designated ICU team leaders
who then disseminated the ICU extubation algorithm. We compared
frequencies of re-intubation, tracheostomy, enteral feed interruptions
and glycemic events in the peri-extubation period between the pre
and post-intervention cohorts.

RESULTS: During the study period, 934 patients were included in

Sunshine,

University of Washington,
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the baseline period and 799 patients during the QI implementation
period. Out-of-operating room re-intubation was required for 20%
of baseline patients compared to 18% in the post-intervention group
(p = 0.24), with a reduction seen in the occurrence of tracheostomy
(Table 1). Among patients receiving enteral nutrition, the interruption
of continuous feeds in the 24 hours preceding extubation was 7.9 +
2.8 hrs in the baseline period (n=428) and 5.8 + 1.6 hrs in the QI
implementation period (n=369) (P=0.52). A significant decrease in
the use of IV dextrose and a trend toward reduced insulin needs was
observed in the QI implementation period. There were no significant
changes in post-extubation aspiration events, mean glucose level or
hypoglycemic events between the two study periods.

CONCLUSIONS: The use of an ICU extubation safety algorithm
led to similar occurrences of failed extubation and reduced
tracheostomy procedures, with an overall increase in the proportion
of patients successfully extubated. Although non-significant,
nutrition interruption and insulin use tended to be reduced, and use
of IV dextrose decreased. These changes were not accompanied
by an increase in aspiration or hypoglycemic events. It cannot be
determined definitively if these observed changes are due to the QI-
intervention or unrelated differences in study cohort characteristics
or in clinical practice.

REFERENCES:

1. Crit Care Med, 1999. 27(7):1252-6.

2. JAMA, 2013. (309): 2165-6.

3. Intensive Care Med, 2013. (7): 1221-6.

Outcome Variables Pre-intervention Post-intervention P value
Patients requiring re-intubation, n (%) 179 (19.9) 146 (18.3) 0.24
Patients undergoing tracheostomy, n (%) 43 (4.4) 20 (2.0) 0.03
Aspiration events, n (%) 4(0.9) 1(0.3) 0.31
Hours of pre-extubation feed interruption, mean (SD) 7.9(2.8) 5.8(1.6) 0.52
Pre-extubation [V 5% dextrose use (mL), mean (SD) 1130 (43) 980 (46) 0.02
Post-extubation IV 5% dextrose use (mL), mean (SD) 1230 (49) 1012 (46) <0.01
Pre-extub. Hypoglycemia, n (%) 10 (1.1) 6(0.8) 0.49
Post-extub. Hypoglycemia, n (%) 3(04) 4(0.5) 0.57
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OUTCOMES AFTER MASSIVE TRANSFUSION AND CHEST
COMPRESSIONS

AUTHORS: M. Kang, J. M. Berman

AFFILIATION: Department of Anesthesiology, University of
North Carolina, Chapel Hill, NC

INTRODUCTION: The development and implementation of
massive transfusion protocols (MTP) have improved outcomes
for patients suffering severe hemorrhage. However, there is little
data to guide clinicians in making the difficult decision to continue
transfusion therapy or to stop. Several authors have found that
survival for patients receiving massive transfusion is favorable
and conclude that resuscitative efforts should not cease based on
the quantity of blood transfused.1-3 Barbosa, et al. conclude that
markedly abnormal physiologic and/or biochemical data should
not preclude initiation or continuation of MTP unless patients are
over age 65 and have concomitant severe traumatic brain injury.4
In this analysis we compare survivors and non-survivors of massive
transfusion who required chest compressions in an effort to identify
potential prognostic markers.

METHODS: We conducted a retrospective chart review of the
MTP registry at a single academic Level I trauma center from
2009-13. Trauma and nontrauma patients ages 18 and older who
required chest compressions were included; obstetric patients were
excluded. Survivors and non-survivors were compared on age,
sex, units of red blood cells (RBCs) transfused, and etiology of
hemorrhage. Continuous variables were analyzed using t-test and
dichotomous variables were analyzed using Fisher’s exact test.
Multivariate logistic regression was also performed to identify
possible independent predictors of survival.

Comparison of survivors and non-survivors
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RESULTS: Only 8 of the 62 patients in the MTP registry from
2009-13 who required chest compressions survived (12.9%). There
were no differences between survivors and non-survivors in terms
of age or sex. Fewer survivors were trauma patients (38% vs 52%,
p=0.71). Overall fewer units of RBCs were transfused in survivors
than in non-survivors (8 vs 15, p=0.10). The percentage of survivors
who required chest compressions for more than 30 minutes was
also lower than in non-survivors (38% vs 70%, P=0.11). The
multivariate logistic regression performed on these variables
yielded no statistically significant results.

CONCLUSIONS: This comparison of survivors and non-
survivors of massive transfusion and chest compressions yielded no
statistically significant results in large part due to the small sample
size. Another limitation of this analysis is that records from code
situations are often incomplete and/or inaccurate. Nevertheless,
the survival rate of only 12.9% in this group of patients seems to
warrant further investigation in order to help direct therapy and
manage finite resources. A large-scale analysis of survival rates
for patients who require MTP and chest compressions may help to
further characterize this population, develop better goal-directed
therapies, and establish the evidence needed to assist in making the
very difficult decision to continue or cease resuscitative efforts.

REFERENCES:

1. Velmahos GC, et al. Arch Surg. 1998 Sep;133(9):947-52.
Vaslef SN, et al. J. Trauma. 2002 Aug;53(2):291-5.

McDaniel LM, et al. Transfus Med. 2014 Jun;24(3):138-44.
Barbosa RR, et al. J. Trauma. 2011 Aug;71(2 Suppl 3):S364-9.
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All Survivors Non-survivors p-value

N 62 8 (12.9%) 54 (87.1%)
Avg age (95% Cl) 52 (48-56) 53 (40-65) 51(47-56) 0.84
Males 46/62 (74%) 6/8 (75%) 40/54 (74%) 1.0
Trauma 31/62 (50%) 3/8 (38%) 28/54 (52%) 0.71
Avg # U PRBCs transfused (95% Cl) 14 (11-17) 8(0-17) 15 (12-18) 0.14
Duration CPR > 30° 41/62 (66%) 318 (38%) 38/54 (70%) 0.11

Multivariate logistic regression of predictors of survival

Odds ratio 95% confidence interval p-value

Age (per 1 year) 1.01 0.95, 1.06 0.84

PRBCs transfused (per 1 unit) 0.93 0.84,1.03 0.17

Male 1.28 0.20, 8.15 0.80

Duration CPR > 30’ 0.29 0.06, 1.43 0.13

Trauma 0.64 0.10, 4.03 0.63
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INCREASED IN-HOSPITAL MORTALITY IN PATIENTS
TRIGGERING A SEVERE SEPSIS ADVISORY WHILE IN
THE INTENSIVE CARE UNIT

AUTHORS: A. L. Ray', E. Shea?, M. Sullivan?, D. Shimabukuro?

AFFILIATION: 'Anesthesia and Critical Care, University of
California-San Francisco, San Francisco, CA, *Critical Care, UCSF,
San Francisco, CA, 3Anesthesia and Critical Care, UCSF, San
Francisco, CA.

INTRODUCTION: The Surviving Sepsis Campaign recommends
routine sepsis screening in all hospitalized adult patients.! In
institutions with electronic medical records (EMR), screening is
performed using real-time patient data with an alert generated after
specific criteria are fulfilled. At our institution, an automated sepsis
screening system was put in place to aid in the early identification
of patients with severe sepsis in the intensive care unit (ICU). An
advisory is created in the EMR to alert providers of a possible patient
with severe sepsis when there are at least 2 systemic inflammatory
response syndrome (SIRS) criteria and at least one other criterion
for end organ dysfunction. In this study, we sought to determine
if there was an increased mortality in patients receiving such an
advisory during their ICU admission over those who did not.

METHODS: A retrospective analysis was performed on patients
admitted to our academic 32-bed adult medical-surgical ICU over
a three-month period between April 01, 2014 and June 30, 2014.
Patients were placed into group-A or group-B based on the presence
or absence of a severe sepsis advisory during their ICU admission,
respectively. Patient records were reviewed for death during their
hospital stay and all-cause mortality rates were calculated separately
for groups A and B. This study was approved by our Committee on
Human Research.

RESULTS: 502 patients were admitted to the medical-surgical
ICU during the study period. 253 patients were placed in group-A
based on the presence of a sepsis advisory and 249 patients were
placed in group-B (no advisory). 20 of the 253 patients in group-A
(advisory) died during their ICU admission for a mortality rate of
7.9%. 8 of the 249 patients in group-B (no advisory) died during
their ICU admission for a mortality rate of 3.2%. The relative risk
of mortality in patients with a sepsis advisory was 2.5 (95% CI, 1.10
to 5.48; P=0.03).

CONCLUSIONS: In our medical-surgical ICU, those patients with
a sepsis advisory during their ICU stay had an increased risk of
death as compared to those who did not receive such an advisory.
Although our alert was specifically created for our institution, it can
likely be used in other centers with a similar ICU population. There
are several major limitations to our study. First, we used in-hospital
mortality instead of 30- or 90-day mortality. Second, we used all-
cause death. Therefore, patients who were transitioned to comfort
care and then died were included in our analysis. Third, we did not
adjust for severity of illness between the two groups.

REFERENCES:
1. Critical Care Medicine 2013; 41(2):580-637.



ABSTRACTS

S-97.

MANDATORY HOSPITAL SEPSIS SCREENING AND
IMPROVED SEPSIS BUNDLE COMPLIANCE LEAD
TO DECREASED SEPSIS-RELATED MORTALITY IN A
TERTIARY CARE ACADEMIC MEDICAL CENTER

AUTHORS: P. D. Weyker!, M. C. Sullivan', E. R. Shea', C. Fee?,
D. W. Shimabukuro'

AFFILIATION: 'Department of Anesthesia and Perioperative
Care, University of California San Francisco, San Francisco, CA,
“Department of Emergency Medicine, University of California San
Francisco, San Francisco, CA

INTRODUCTION: Early diagnosis and treatment of sepsis has
lead to substantial improvements in patient survival rates over the
past decade. In 2001, Rivers and colleagues reported an in-hospital
mortality rate of 46.5% in a cohort of septic patients assigned
to standard therapy, while patients in the early goal directed
therapy group had a mortality rate of 30.5%.' The results of this
trial led to a paradigm shift in the early detection and treatment
of sepsis. The Surviving Sepsis Campaign was formed in 2002
and has published guidelines to help clinicians make treatment
decisions for management of septic patients. Their guidelines
recommend “campaign bundles” which are time sensitive. They
recommend measurement of lactate, blood cultures, antibiotics,
and administration of 30 ml/kg of crystalloid within 3 hours.
Subsequently, if the patient’s MAP is below 65 mmHg, they
recommend initation of vasopressors, measurement of CVP and
ScvO2, and rechecking lactate.2 The recent ProCESS and ARISE
trials sought to determine if protocol-based resuscitation lead to
better outcomes than usual care.3,4 Both trials found no mortality
benefit of protocol directed treatment over usual care.>*

METHODS: RIPC was induced by four 5 minute cycles of
transient upper limb ischemia/reperfusion using a blood pressure
cuff. Right atrial tissue was obtained from patients receiving RIPC
(N=19) and control patients (N=19) before and after CPB (Figure
1). Cell stress proteome profiler arrays as well as Westernblotting
and ELISA experiments for thioredoxin were performed employing
the respective tissue samples.

RESULTS: Our hospital is a tertiary care, academic medical
center with 80 adult intensive care unit beds. In 2011, a quality
improvement project was initiated to decrease sepsis-related
mortality by improving early detection of sepsis, as well as sepsis
bundle compliance within the hospital system. The goal was to
achieve a bundle compliance rate of >50% for the sepsis resuscitation
bundle by the end of 2013. The bundle includes measurement of
lactate within 6 hours, blood cultures drawn before antibiotic
administration, antibiotic administration within 1 hour from the
time of presentation on the floor, fluid resuscitation of 20-30 ml/
kg crystalloid within 6 hours, and the use of vasopressors as needed
to treat fluid refractory hypotension. Importantly our sepsis bundle
does not include the protocolized use of central venous catheter
placement, CVP monitoring, or ScvO2 guided fluid resuscitation.
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CONCLUSIONS: Utilizing computerized mandatory sepsis
screening of all patients within our institution, as well as an
improvement in sepsis resuscitation bundle compliance from 30%
to 80%, hospital-wide sepsis-related mortality has decreased from
>20% to less than 15% during a two year time period.

REFERENCES:

1. Rivers E, Nguyen B, Havstad S, et al. Early goal-directed
therapy in the treatment of severe sepsis and septic shock. The
New England journal of medicine. Nov 8 2001;345(19):1368-
1377.

2. Dellinger RP, Levy MM, Rhodes A, et al. Surviving sepsis
campaign: international guidelines for management of severe
sepsis and septic shock: 2012. Critical care medicine. Feb
2013;41(2):580-637.

3. Investigators A, Group ACT, Peake SL, et al. Goal-directed
resuscitation for patients with early septic shock. The New
England journal of medicine. Oct 16 2014;371(16):1496-1506.

4. Pro CI, Yealy DM, Kellum JA, et al. A randomized trial of
protocol-based care for early septic shock. The New England
journal of medicine. May 1 2014;370(18):1683-1693.
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SEAL EFFECTIVENESS OF NOVEL DESIGN
ENDOTRACHEAL TUBE CUFF COMPARED WITH
CONVENTIONAL DESIGN CUFF IN VITRO MODEL.

AUTHORS: N. Sato, T. Terada, R. Ochiai
AFFILIATION: Anesthesiology, Keio University, Tokyo, Japan

INTRODUCTION: It is known that aspiration around the
endotracheal tube cuff is associated with ventilator associated
pneumonia. In this study, we made endotracheal tube with novel
shaped cuff and evaluated the ability of novel cuff design to prevent
fluid leakage using an experimental model.

METHODS: To make novel cuff shape, we change upper part
adhesion position of cuff to the tube. To change adhesion position to
distal position, we can make dent on top of the cuff. This dent can
hold secreted material, and we can collect it when extubate the tube
to fold the cuff like umbrella. We made three different size dent to
change adhesion position down 15mm, 12.5mm, 10mm toward to
the tip of the tube, and compared with conventional tapering shaped
cuff. An artificial trachea (22mm L.D. clear polyvinyl chloride tube)
was mounted on tilted table of 45 degrees. Four different ET tubes
(Taperguard EVAC; COVIDIEN; TG (tapering shaped cuff)), three
novel shape cuff tube ) were located in the trachea. The cuff was
inflated to 25cmH20. Ten milliliters of egg yolk were injected
over the top of the cuff in the trachea. 10 minutes later, we deflated
the cuff and extubate tubes. Dropped egg yolk were collected and
compared the amount. Each group was measured five times. Data
are expressed as mean+SD. One way ANOVA was used to compare
data and P<0.05 was considered statistically significant.

RESULTS: The amount of dropped egg yolk were TG 9.0+/-0.2cc,
15mm 7.8+/-0.6¢c, 12.5mm 8.3+/-0.9¢cc, 10mm 8.7+/- 0.5cc. There
were not significant differences between the tubes (p=0.0526).

CONCLUSIONS: Conventional tapering shape cuff could hold
egg yolk when cuff was inflated. Once cuff was deflated, egg yolk
on the cuff were dropped off. The novel shape cuff can hold egg
yolk and collect it to avoid drop off. To avoid VAP, it is important to
decrease the aspiration inflow in the trachea even after extubation.
In this study, there was not quite significant difference between
the groups, but 15mm of novel cuff hold egg yolk more than TG.
With further improvement, we thought this unique shape cuff has
an ability to prevent aspiration around tracheal tube effectively than
conventional tubes.

Fig. Amount of dropped egg yolk
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INCREASED PRESEPSIN (SOLUBLE CD14 SUBTYPE)
VALUES IN SURGICAL PATIENTS WITH CHRONIC
KIDNEY DISEASE ON HEMODIALYSIS EVEN IN THE
ABSENCE OF INFECTION

AUTHORS: J. Saito', E. Hashiba?, T. Kushikata', K. Hirota

AFFILIATION: 'Department of Anesthesiology, Hirosaki
University Graduate School of Medicine, Hirosaki, Japan, *Division
of Intensive Care Unit, Hirosaki University Graduate School of
Medicine, Hirosaki, Japan

INTRODUCTION: Presepsin is a useful biomarker for
differentiating sepsis from non-infection related systemic
inflammatory response syndrome'. However, there was one report
describing presepsin levels in patients with chronic kidney disease
(CKD) was elevated even in the absence of sepsis®. To test this
finding, we measured the presepsin levels in patients with CKD
without clinical sign of infection.

METHODS: After receiving IRB approval and written informed
consent, ten patients on chronic maintenance hemodialysis (HD)
were enrolled in this study. They were scheduled to undergo
elective surgery under general anesthesia. Two of these patients
were undergoing living renal transplantation. Plasma presepsin and
procalcitonin levels were measured before induction of anesthesia,
on admission to the ICU after surgery and postoperative day 1
(POD1). Plasma presepsin concentrations were determined with a
compact automated immunoanalyzer based on a chemiluminescent
enzyme immunoassay. Data are presented as mean+SD. Statistical
analysis was performed using one-way repeated measures ANOVA
followed by Student-Newman-Keuls test.

RESULTS: The mean presepsin and procalcitonin levels before
induction of anesthesia were 1562+650 pg/mL and 0.34+0.14 ng/
mL, respectively. All presepsin levels before induction of anesthesia
were higher than cutoff value (500 pg/mL). Presepsin levels did not
change significantly on admission to the ICU and POD1 (1562+701
pg/mL and 19714£910 pg/mL, respectively). Only one procalcioin
level were elevated above the cut off value before induction of
anesthesia, even though six procalcitonin levels were elevated on
PODI. A consistent decrease in presepsin levels were observed in
two patients after living renal transplantation close to 500 pg/mL on
POD 1. Procalcitonin levels in these two patients remain unchanged
throughout the study period.

Discussions: This study revealed that presepsin levels in patients
with CKD on HD were apparently higher than healthy adult
(294+121 pg/mL)>. The elevated presepsin concentrations in HD
patients reflect a repeated stimulation of presepsin expression
during HD session. Furthermore, two living renal transplantation
data suggests that kidney plays an important role in the metabolism
and excretion of the presepsin from the body.

CONCLUSIONS: Presepsin levels were much higher than cutoff
value in patients with CKD on HD, even if they had no clinical sign
of infection. Presepsin levels higher than cutoff value in patients
with CKD on HD must be interpreted with caution.

REFERENCES:
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RELATIONSHIP BETWEEN A HIGH-INSPIRED OXYGEN
CONCENTRATION AND A GRAVITY DEPENDENT
ATELECTASIS IN TRAUMA PATIENTS: SUBGROUP
ANALYSIS.

AUTHORS: K. Ishii', H. Morimatsu?, K. Ono', K. Miyasho?

AFFILIATION: 'Department of Anesthesiology and Oncological
Pain Medicine, Fukuyama City Hospital, Fukuyama, Japan,
Department of Anesthesiology and Resuscitology, Okayama
University Graduate School of Medicine, Dent, Okayama
University Hospital, Okayama, Japan, 3Department of Critical
Care Medicine and Emergency Medical Center, Fukuyama City
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INTRODUCTION: It has been reported that a gravity dependent
atelectasis develops soon after the induction of general anesthesia
and 100% oxygen is a major cause of atelectasis during the induction
and maintenance of anesthesial. We analyzed and reported that
the association between a high-inspired oxygen concentration
and a gravity dependent atelectasis formation in high-energy
trauma patients, in which the higher oxygen concentration was
not an independent risk factor for formation of gravity dependent
atelectasis according to multivariate analysis. We also reported
that higher age and injury severity of the patients were risk factors
of them.

The aim of this study is to re-analyze the subgroups of our previous
report sub-divided by their age, injury severity of the patients and
status of mechanical ventilation. We are going to assess the impact
of high inspired oxygen concentration on atelectasis.

METHODS: We performed a retrospective cohort study on 911
trauma patients who were admitted to the emergency department
of our hospital and received CT scan at least twice. A first CT scan
underwent on arrival and a second scan within 48 hrs after the first
scan. By comparing these succeeding CT scans, we assessed the
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incidence of the gravity dependent atelectasis in these patients. The
gravity dependent atelectasis was defined as a formation of more
than 10mm thick atelectasis on the second scan. We also studied the
parameters including sex, age, injury severity score (ISS), thoracic
abbreviated injury score (AIS), abdominal AIS, smokers, body
mass index (BMI), surgical procedure under general anesthesia,
mechanical ventilation, ordered complete bed rest, and a delivery of
a high concentration of oxygen between the first and the second CT
scans. The delivery of the high oxygen concentration was defined
as either patient on mechanical ventilation (IPPV or NPPV) with
high fractions of inspired oxygen (FIO2) ranged from 60 to 100%
or those who were on spontaneous breathing with 6 litter/minute or
more oxygen delivery by mask with reservoir.

To analyze the subgroup, we used a propensity score analysis to
adjust for the high and the low oxygen concentration groups using
above parameters. Subgroup of Age is defined as less than 65 years
old or not,subgroup of injury severity of the patients is defined
as less than ISS 9 or not, and the mechanical ventilation group is
defined as patients with mechanical ventilation or not.

RESULTS: The rate of each subgroup’s atelectasis formation, and
the result of each subgroup’s propensity score analysis are shown
in Table 1. None of the subgroups have a significant higher risk of
gravity atelectasis formation in the higher oxygen group.

CONCLUSIONS: We assumed that the delivery of the high oxygen
concentration might be one of the risk factors for the formation of
the gravity dependent atelectasis in the trauma patients. However,
subgroup analysis of age, injury severity of the patients, and
mechanical ventilation did not show independent relationship
between higher oxygen concentration and the gravity dependent
atelectasis.

REFERENCES:
1. Lancet 1995; 345:1387-91

Table 1. Subgroup analysis: Rate of atelectasis formation, Result of propensity score analysis adjusted for the high and the low oxygen concentration.

Rate of atelectasis formation(%)

Patients (n)

Result of propensity score analysis

Subgroup Total Patients  High oxgen Low oxgen Qdds Ratio 95%Cl(confidence interval) p value

All patients 911 51 76.8 421 0.91 0.656 - 1.263 0.573

Age < 65 years old 635 423 493 389 0.891 0611 - 1.298 0.547

Age Z 65 years old 276 n 758 66.7 1.071 0595 - 1.298 0.818
1SS(injury severity score) < 9 336 31 34 29.6 1.116 0639 - 1.946 07
Iss=9 575 62.8 715 57.1 0918 0605 - 1.393 0.688

Oxgen delivery by Mask 716 458 53.1 42.1 1.096 0529 - 2272 0.806
Mechanical Ventilation 137 70.3 76.8 64 0.942 0662 - 1.341 0.741
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EXAMINATION OF THE CHANGE IN THE FEMORAL VEIN
DIAMETER DUE TO LOWER LIMB FLEXION

AUTHORS: H. Iwata, T. Kimura, K. Kobayashi, S. Kawashima,
H. Makino, T. Katoh, S. Sato

AFFILIATION: Department of Anesthesiology and
Intensive Care, Hamamatsu University School of Medicine,
Hamamatsu, Japan

INTRODUCTION: The femoral vein (FV) is sometimes chosen as
the puncture site for central venous catheter insertion. The incidence
of mechanical complications such as false puncture of the femoral
artery (FA) and hematoma occur more often when the FV is chosen
than inter jugular vein or subclavian vein for the catheterization.
We thought the overlap length of FV and FA at the puncture
site is one of the reasons. It is reported that hip abduction with
external rotation increase the FV size and exposure width of the
FV!. However, there is no previous study in which the appropriate
angle of the leg flexion was investigated. With knowledge of the
proper angle, we might avoid excessive leg flexion and reduce the
mechanical complications during the FV catheterization procedure.
The purpose of this study is to investigate the changes in the FV
diameter and positional relationship during the lower limb flexion
by ultrasonographic apparatus.

METHODS: This study was approved by the hospital ethics review
committee. The subjects were fifteen male healthy volunteers. The
participant positioned supine and natural leg straight position on
the surgical bed. The hip joint was flexed to the target angles and
the heel was always contacted with the bed, followed by hip joint
external rotation and abduction (hemi frog position). The flexion
angle of the hip joint was measured at the following angles using a
goniometer (Tsutsumi-seisakusyo, Chiba, Japan): before flexion (0°,
control), 30°, 45°, 60°, 75° (Fig.1). The ultrasonograph transducer
was held over the line which was 2 cm distal and parallel to inguinal
ligament (the line connecting the pubic symphysis and the anterior
superior iliac spine). All ultrasound images were obtained from
the right groin using Venue 40 (GE helthcare, Wauwatosa, WI,
USA) with a 12 MHz linear transducer. The following length were
measured: distance from skin to anterior wall of the FV, diameter
between anterior and posterior wall of the FV, transverse diameter of
the FV, exposed width of the FV (length not overlapped by the FA),
transverse diameter of the FA (Fig.2). Each length was compared
with that observed before hip joint flexion (control). Data were
analyzed using a paired t-test and a Wilcoxon signed-rank test with
a significance level of p < 0.05.

RESULTS: Compared with control, distance from skin to anterior
wall of the FV was significantly shorter at 30° (14.3 mm vs 12.1
mm, p < 0.01) and longer at 75° (14.3 mm vs 16.4 mm, p < 0.03).
Diameter between anterior and posterior wall of the FV was
significantly longer at each angles than control. Compared with
control, transverse diameter of the FV was significantly longer at
30° and 45°, and exposed width of the FV was longer at only 30°
(10.8 mm vs 12.4 mm, p < 0.03). There were no significant changes
in transverse diameter of the FA.

CONCLUSIONS: This study demonstrated that hemi frog position
was associated with significant increases in diameter and exposed
width of the FV. Especially, most effective angle of the hip joint
flexion was about 30°.

REFERENCES:
1. Korean J Anethesiol 61, 3: 205-209, 2011

ANESTH ANALG
2015; 120; S-1 —S-532

@

[

®

(1Distance from skin to anterior wall of the FV
(@Diameter between anterior and posterior wall of the FV
@ Transverse diameter of the FV

@Exposed width of the FV

B Transverse diameter of the FA



ABSTRACTS

S-102.

FACTORS ASSOCIATED WITH CATHETER-RELATED
BLOODSTREAM INFECTIONS IN THE INTENSIVE CARE
UNIT OF A UNIVERSITY HOSPITAL

AUTHORS: T. Yorozu!, K. Moriyama', M. Kotani’, T. Kohyama?

AFFILIATION: 'Department of Anesthesiology, Kyorin University,
School of Medicine, Tokyo, Japan, *Department of Anesthesiology,
Kyorin University, School of Medicine, Tokyo, Japan

INTRODUCTION: Catheter-related bloodstream infections
(CRBS]I) are a preventable cause of death. As successful CRBSI
reduction by strict implementation of a preventive measure bundle
has been reported in a study', we followed the same strategy to
reduce CRBSI in our hospital’s intensive care unit (ICU). Moreover,
we joined the national CRBSI surveillance system to receive
feedback and to report our performance achievements.

In order to elucidate prominent CRBSI factors in our hospital ICU,
we prospectively collected data of infection rate of CRBSI in the
ICU for submission to the national CRBSI surveillance system as
well as information on other possible CRBSI risk factors; these
factors were compared between CRBSI and non-CRBSI cases.

METHODS: This prospective observational study was approved
by the university ethical committee. The observation period was 6
months, from July 1 to December 31, 2013. Every central venous
catheter inserted in patients enrolled for surveillance in the ICU was
analyzed. Prior to surveillance, a bundle of preventive measures
were applied in the ICU upon insertion of central venous catheters,
including maximal barrier precautions and skin preparation with
1% chlorhexidine-alcohol. In addition to the data collected for
the national CRBSI surveillance system, the following data were
also collected: patient age, sex, APACHE II score, duration of ICU
stays, duration of catheter insertion, number of catheter lumen, rate
of multiple catheter indwelling, insertion sites, number of insertion
attempts, and mechanical ventilation status. The CRBSI rate was
calculated according to the rules of the national CRBSI surveillance
system. Mann-Whitney U test or Chi-squared test was used to
analyze the differences between CRBSI and non-CRBSI cases.

RESULTS: A total of 140 central venous catheters were analyzed.
The infection rate was 3.5 per 1,000 catheter days for the first 3
months and 3.4 for the last 3 months. Other data are shown in the
Table. CRBSI was identified in 6 catheters. Patients with CRBSI
had higher APACHE 1I scores and longer ICU stays than those
without CRBSI. The rate of the catheter duration more than 12 days
and femoral insertion rate were higher in CRBSI cases. The rates of
multi-catheter indwelling and mechanical ventilation tended to be
greater in CRBSI cases.

CONCLUSIONS: The prominent CRBSI factors appeared to be
associated with the initial condition severity, which might in turn be
related to the observed longer ICU stays, increased catheter insertion
duration, higher mechanical ventilation rates and multi-catheter
requirement. As femoral insertion was associated with CRBSI,
insertion sites should be carefully considered, especially for patients
with critical conditions. Although we strictly implemented the
bundle of preventive measures, the CRBSI rate was not satisfactory
during the 6 months of observation. The next step is to share our
results and data with the hospital staff and discuss further strategies
for reducing CRBSI with the surveillance team.

REFERENCES:
1. N EnglJ Med. 355:2725-32, 2006
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Table Comparison of factors between catheter-related bloodstream infection (CRBSI)

and non-CRBSI cases

CRBSI Yes No p
Number of catheters 6 134
"~ Age (years; Mean £ SD) 6414 69 14 ns
Male/Female a2 | 86/48 ns
APACHE Il score
Mean + SD (Median) 33+5(32) 18+7(18) P<0.01
Duration of ICU stays )
(days; Mean + SD) 30.1+16.9 16.5+27.3 P<0.05
Duration of catheter insertion ) =
(days; Mean + SD) 17.8+10.9 10395 ns
More than 12 days; n (%) 5(83.3) 44 (31.4) p<0.05
”Nuimbrers of lumens; n
Median (Min—Max) 3(24) 3(14) ns
Multiple catheter indwelling;
n (%) 3 (50) 49 (36.6) ns
Insertion sites )
IJV/Subclavian/Femoral ; | 3(50)/ 0(0)/ 3(50) | 105(78.4)/ 3(2.2)/ 26(19.4) | P<0.05
n (%) |
Numbers of insertion -
attempts; n 1(1-2) 1(1-4) ns
Median (Min — Max)
Mechanical ventilation: n (%) | 5 (83.3) 75 (53.6) ns

SD; Standard Deviation, Min: Minimum, Max; Maximum, 1JV; Internal jugular vein.

Mann-Whitney U test and Chi-squared test were used to analyze the differences between
CRBSI and non-CRBSI cases where appropriate. P < 0.05 was considered to be statistically

significant.
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INTRODUCTION: Severe sepsis and septic shock is still a
leading medical problem. In recent years there has been substantial
discussion whether early goal directed resuscitation using the Rivers
approach is optimal and whether the suggested parameters are
optimal to evaluate resuscitation'. Transpulmonary thermodilution
(TD) has been suggested to be an alternative to guide therapy.

Therefore, the aim of this retrospective study was to investigate
the impact of cardiac index (CI), extravascular lung water index
(EVLWI) and global enddiastolic volume index (GEDVI) in
patients with septic shock on mortality and organ dysfunction from
a large intensive care unit (ICU) database.

METHODS: After consent of the federal data protection officer and
the hospital ethics commission (EA1/034/13), clinical routine data
from all patients with the diagnosis of septic shock between 2006
and 2013 were extracted from electronic patient data management
systems. Grouping was performed according to the published normal
values for CI (>2.5 I/min/m2), EVLWI (3-7 ml/m2) and GEDVI
(650-800mL/kg) measurement. For each parameter one point was

Table 1
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assigned if the parameter was within this range and no point if not
(THESpIS-Score). We analyzed the first and the last documented
TD measurement. Hospital and 1-year mortality, length of ICU
and hospital treatment and time of mechanical ventilation were
defined as outcome criteria. Data are shown as median (percentiles)
and percentage.

RESULTS: Data from 1151 patients between 01/2006 and 12/2013
were analyzed. Regarding the first measurement patients with 0
points were significantly older and had a lower BMI (Table 1). ICU
stay was significantly longer in patients with 0 points (p=0.012).
Regarding the first TD measurement the patients with 0 points in
THESpis score had significantly higher hospital mortality (p =0.025)
as well as the 1-year mortality was significantly higher (p=0.004).
All data from the first TD measurement are shown in Table 1.

Concerning the last TD measurement patients with 0 points in
THESpIS- Score had significantly longer hospital stay (p=0.014),
as well as higher hospital mortality (p <0.001) and 1-year mortality
(p=0.001). Regarding the last TD measurement all results are shown
in table 2.

CONCLUSIONS: In our investigation patients who reached the
goals in TD measurements had significantly shorter hospital stay
and lower hospital and 1-year mortality. Therefore, the THESpIS
score can serve as a prognostic tool, if the first TD measurement
is used. As patients with a higher THESpIS score at the last TD
measurement had improved outcomes, therapeutic efforts aiming
at normalizing values for CI, EVLWI and GEDVI might prove
beneficial and should be validated in prospective interventional
studies.

REFERENCES:

1. Rivers, E et al. NEJM (2001) 345(19)

2. ProCESS Investigators et al. NEJM (2013) 370(18)
3. The ARISE Investigators et al. NEJM (2014) 371(16)

ON=82 1N=472 2N=468 3N=129 p valueoverall N
Basic characteristics
Age 71.6 [63.6;76.7] 62.5 [49.8;71.6] 64.5[52.6;73.5] 64.2[53.4;73.6] <0.001 1150
BMI 25.0 (5.46) 26.6 (6.99) 28.2(7.02) 29.8 (7.47) <0.001 1037
Outcome
Hospital mortality 45 (54.9%) 225 (47.7%) 189 (40.4%) 53 (41.1%) 0.025 1151
1-year mortality 54 (83.1%) 256 (72.5%) 220 (64.1%) 63 (63.6%) 0.004 860
Hospital stay (d) 48.0[36.0;71.0] 48.0[32.5;72.5] 42.0[27.0;68.0] 37.5[27.0,62.2] 0.019 638
ICU stay (d) 42.0[26.0;56.0] 39.0[27.0;,57.0] 32.5[22.0;51.8] 30.5[18.0;48.2] 0.012 638
Ventilation time (h) 475 [141;950] 521[238;858] 414 [181;692] 376 [168;684] 0.126 639
Table 2

ON=55 1N=444 2N=499 3N=153 p valueoverall N
Basic characteristics
Age 74.2[66.7;79.0] 63.4 [49.7;72.5] 64.7 [52.2;73.3] 62.6 [51.9;71.8] <0.001 1150
BMI 24.9 (5.70) 26.8 (7.52) 28.1(6.68) 28.5(7.02) 0.001 1037
Outcome
Hospital mortality 39 (70.9%) 221 (49.8%) 190 (38.1%) 62 (40.5%) <0.001 1151
1-year mortality 41 (87.2%) 244 (72.8%) 229 (62.6%) 79 (70.5%) 0.001 860
Hospital stay (d) 54.0[39.8;78.5] 51.0[30.5;79.5] 43.0 [28.0;64.2] 42.0[29.0;73.0] 0.014 638
ICU stay (d) 41.5[32.2;52.0] 39.0[24.0;61.0] 34.0[22.0;51.0] 35.0[23.0;49.5] 0.105 638
Ventilation time (h) 136 [18.8;756] 462 [200;846] 414 [205;691] 534 [246;860] 0.080 639
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INTRODUCTION: Cardiac arrest in critically ill patients carries
a high mortality, but is rarely unanticipated. Patients frequently
demonstrate alterations in mental, respiratory, and cardiac status in
the hours leading up to these events. Much attention has been paid
to identifying such decompensating patients, and data in emergency
department and step-down patients suggests severity of illness
scales'? or vital sign-based algorithms may have a role.** Data
are lacking for patients in intensive care units (ICU), presumably
because they are monitored closely. We used a third-party algorithm-
based software program (Visensia, OBS Medical, Oxford, UK) to
identify retrospectively instability in a sample of adult ICU patients
who suffered cardiac arrest and time-matched controls.

METHODS: The study took place in a large, urban, academic
teaching hospital with 18 ICU beds. We extracted data sufficient to
calculate a Visensia Stability Index (VSI) at one-minute intervals for
the 24 hours prior to arrest for patients undergoing cardiac arrest in
the ICU between 2005 and 2011 as identified by a hospital quality
improvement database. Control patients were all patients in the ICU
during the 24 hour periods which defined cases. Repeated measures
t-tests defined the difference in hourly average VSI between the
two groups.
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RESULTS: Data from a total of 790 patients (61 who experienced
cardiac arrest and 729 controls) were examined. Hourly average
VSI was calculated. The VSI was similar for cases and controls at
the beginning of the observation period, but diverged significantly
as early as 10 hours prior to the arrest. Figure 1 shows the hourly
average VSI for the cardiac arrest and control groups, with 95%
confidence intervals.

CONCLUSIONS: Preventing cardiac arrest depends in part on
early recognition of clinical instability. The VSI alert signaled
clinical instability 10 hours prior to arrest, an amount of time that
could reasonably be expected to allow assessment and stabilization,
which may be sufficient to prevent arrest. Further analysis will
describe performance characteristics of the VSI (predictive value,
sensitivity, specificity).

REFERENCES:

1. Subbe, CP, Kruger M, Rutherford, P, Gemmel, L. (2001)
Validation of a modified Early Warning Score in medical
admissions. Q J Med 94:521-6.

2. Goldhill, DR, McNarry, AF, Mandersloot, G, et al. (2005) A
physiologically-based early warning score for ward patients: The
association between score and outcome. Anaesthesia 60:547-53.

3. Hravnak, M, Edwards, L, Clontz, A, Valenta,C, Devita, MA,
Pinsky, MR. (2008) Defining the incidence of cardiorespiratory
instability in patients in step-down units using an electronic
integrated monitoring system. Arch Intern Med 168(12):1300-8.

4. Hravnak, M, Devita, MA, Clontz, A, Edwards, L, Valenta, C,
Pinsky, MR. (2011) Cardiorespiratory instability before and
after implementing an integrated monitoring system. Crit Care
Med 39(1):65-72.
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INTRODUCTION: Organ dysfunction following hemorrhagic
shock and the vital prognosis have not improved sufficiently over
time. NO is considered to be closely involved in the development
of hemorrhagic shock-induced organ dysfunction. Endothelial
nitric oxide synthase (eNOS) activity decreases and NO production
decreases during the early phase, and the inflammatory cascade is
induced and excessively activates the inducible nitric oxide synthase
(INOS), resulting in excess NO production during the late phase.
These events are involved in aggravation to a more severe state.

Control of NO production by intravenous administration of NO
donors and NOS inhibitors has been attempted, but these are not
suitable for clinical application.

Inhaled NO is an agent with sufficient clinical safety and experience,
but it has not been reported for use in the treatment of hemorrhagic
shock.

Thus, we investigated whether inhaled NO administration leads to
differences in survival, central venous NO2 levels, and organopathy
in a rat hemorrhagic shock model.

METHODS: Thirty male SD rats were used. Tracheotomy was
applied under general anesthesia, microdialysis probes were placed
in the arterial line and central vein, and NO2 was measured in the
dialysis probes using an oxidized nitrogen analysis system (ENO-20,
Eicom Japan, Kyoto). The systolic arterial pressure was maintained
at 40 mmHg by withdrawing and returning blood for one hour
(hemorrhagic shock). The animals were resuscitated with saline in
a volume equivalent to the residual blood. After resuscitation, rats
were exposed to 20 ppm NO by inhalation for 30 minutes.

The rats were randomly divided into the following 3 groups:
(1) Sham (hemorrhagic shock-, inhaled NO-)

(2) hemorrhagic shock+NO+

(3) hemorrhagic shock+NO-

Hemodynamic changes and NO2 levels were measured over time,
and the survival rate was calculated.

RESULTS: The survival rate was higher in the group with
hemorrhagic shock followed by inhaled NO compared with the
group without inhaled NO (p=0.033) (Fig. 1).

NO2 levels were significantly lower in the Shock+NO- group
(vs. Shock+NO+ group 3Hr, vs. Shock-NO- group 7Hr), and
significantly higher in the Shock+NO+ group (vs. the Shock+NO-
and Shock-NO- groups 3Hr) (Fig. 2).

NO2 production was decreased during the early phase of
hemorrhagic shock (-7hr), suggesting that the shock decreased
survival, and that inhaled NO protected the organs and improved
survival.

It was not possible to study the late phase of shock (12hr-) in this
model due to excessive stress.

CONCLUSIONS: The survival rate increased in hemorrhagic
shock rats that were treated with inhaled NO compared with rats
that were not.
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INTRODUCTION: Extracorporeal membrane oxygenation
(ECMO) has increasingly been employed as a rescue strategy in
patients with refractory cardiopulmonary arrest.! The survival and
long term outcomes of in- and out-of hospital cardiac arrest patients
supported by ECMO have been comparable to the management
by conventional cardiopulmonary arrest algorithms.> We sought to
describe our experience with ECMO use in patients during or after
cardiopulmonary arrest undergoing resuscitation.

METHODS: Retrospective analysis of patients (n=55) at a mid-
western ECMO excellence center who received ECMO support
for cardiorespiratory arrest between Jan 2001 and October 2014.
Excluded patients were those who required ECMO for reasons
other than cardiorespiratory arrest, and absence of CPR and consent
documents in the medical record. The primary outcome studied was
survival at thirty days from arrest.

RESULTS: During the study period a total of 475 patients received
ECMO in our center and 65 patients registered as ECPR in the
registry. Median age was 39 (IQR 4-61) years, 28(50%) were male,
and 46 (84%) were Caucasian. Ventricular tachycardia or ventricular
fibrillation was the initial cardiac rhythm in 34.5% and asystole/
pulseless electrical activity in 40%. ECMO was initiated during
CPR in 40 (73%) patients. Average time to ECMO from beginning
of CPR (duration of ischemia) was 57+ 32 (1 SD) minutes. The
median (IQR) ECMO time was 76 hours (29-156). Renal failure
and thrombocytopenia were the two most commonly observed
complications during ECMO support. In these patients who received
ECMO during CPR the 30 days survival was 45% (n=18) and those
who received ECMO after CPR the survival was 40% (n=6).The
median (IQR) ICU stay was 9 (1-21) days and median hospital stay
was 12 (1-28) days for the entire ECPR cohort.

CONCLUSIONS: ECPR is feasible and shows promising results
from our small cohort of patients. However, the challenges yet to be
addressed are appropriate patient selection, shortening the duration
of ischemia and proper implementation of ECPR protocols.

REFERENCES:
1. Curr Opin Crit Care 2014, 20:259-265
2. Lancet 2008; 372 (9638):554-61.
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INTRODUCTION: Since recognized in the ARDSNet trial',
lung protective ventilation using low tidal volumes has become a
mainstay of ventilator management in critically ill patients. This
protective ventilation, experimentally and in practice, has been
shown to significantly reduce the incidence of ventilator associated
lung injury (VALI) and improve outcomes in patients with normal or
acutely injured lungs. Less well studied is the appropriate ventilatory
strategy for patients suffering from chronic lung disease, especially
chronic obstructive pulmonary disease (COPD). Up to 25% of
patients admitted to the ICU suffer from COPD, and amongst
patients admitted to the ICU for an acute exacerbation of COPD,
25% are likely to die during that hospitalization®. Invasive ventilation
has been shown to be an independent risk factor for death in these
patients. These findings suggest that some degree of VALI may be
occurring in these patients, worsening outcomes. Investigations in to
the occurrence and nature of VALI in lungs already damaged from
COPD could yield new ventilation protocols for patients with COPD
that could reduce overall morbidity and mortality from the disease.

Lung compliance change with mechanical ventilation

Compliance change from baseline (%)

—a—wid type

MMP-1 transgenic

METHODS: Mice transgenic for lung-specific expression of
human matrix metalloproteinase-1 (MMP-1, known to develop
emphysematous changes similar to those in humans with the disease)
were compared with age-matched wild type animals. Animals were
anesthetized and trachotomized and either immediately sacrificed
or exposed to 4 hours low tidal volume (7ml/kg) ventilation and
then sacrificed.

RESULTS: Assessing acute lung injury via both in vivo and
post-mortem methods, “protective” ventilation was found to cause
significant lung injury in MMP-1 transgenic mice. Over the course
of 4 hours of ventilation, pulmonary compliance gradually decreased
in MMP-1 transgenics, such that after 4 hours of ventilation, lung
compliance decreased by more than 10% (Fig. 1). Age-matched
controls showed essentially no change in compliance after 4 hours
of ventilation. Ventilated MMP-1 transgenic mice also exhibited
a marked increase in brocholalveolar lavage protein over non-
ventilated mutants (74%) whereas ventilated wild types controls
exhibited a more modest increase in brocholalveolar lavage protein
over non-ventilated wild types (43%), reflecting greater lung injury
in the transgenic animals.

CONCLUSIONS: Acute lung injury has been found to occur
employing what is thought to be, “protective” ventilation in a mouse
model of COPD. With further study, these results may suggest the
need to reevaluate ventilation protocols in patients with COPD or
other chronic lung diseases.

REFERENCES:
1. NEJM. 342:1301-1308, 2000
2. Am J Respir Crit Care Med 185;2012:A3042
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INTRODUCTION: Traumatic brain injury is an important cause
of morbidity and mortality worldwide, with an annual incidence
in developed countries approximated at up to 250 per 100,000
population'. Anemia is a common complication of TBI, and may be
cause for concern if it limits the delivery of oxygen to the injured
brain. Despite this, there are no clear cut guidelines outlining the
hemoglobin level at which a red blood cell transfusion should be
initiated?. The aim of our study was to characterize the impact of
hemoglobin level on outcomes in patients with severe TBI.

METHODS: We looked retrospectively at patients admitted to
a level 1 trauma center with severe traumatic brain injury from
January 2011 to December 2013. Severe TBI was defined as those
patients requiring ICP monitoring within the first 48 hours after
admission. Patients were excluded if they were under 18 years of
age, pregnant, were transfused in the first 24 hours after admission,
or if they underwent any surgery unrelated to their brain injury in
the first 24 hours after admission. To analyze the data, we used the
independent sample t-test method.

RESULTS: During three years of study, our initial search revealed
486 patients with severe TBI, and after exclusion criteria were
applied there were 88 patients included in the study. The mean
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age of the cohort was 45 years old, of which 82% were male and
57% received transfusions. The average hemoglobin on admission
was 13.5, the lowest hemoglobin reported during admission was
5.3. Only 5% of patients were anemic on admission, however
88% developed anemia at some point during their hospital stay.
Overall mortality of the cohort was 17%. Our analysis found that
the discharge GCS, hospital length of stay (LOS), and ICU LOS
were not affected by the hemoglobin values. Urinary tract infection
(UTI) and pneumonia significantly increased hospital LOS, [95%
CI: 10.475-47.077, p < 0.002] and [95% CI: 2.595-33.321, p <
0.023], respectively. For ICU LOS, pneumonia and adult respiratory
distress syndrome (ARDS) had the greatest impact, [95% CI: 4.325-
10.296, p < 0.001] and [95% CI: 26.528-52.856, p < 0.001].

CONCLUSIONS: Anemia is a common finding in neurotrauma
patients, and in our cohort 88% of patients developed anemia during
their hospital stay. Our analysis determined that the level of Hb
does not affect inpatient outcomes such as discharge GCS and LOS.
Nevertheless, complications such as pneumonia, UTI, and ARDS
do significantly affect length of stay in this population. Further
prospective randomized control studies are required in this field.

REFERENCES:

1. Bruns, Hauser. The epidemiology of traumatic brain injury: a
review. Epilepsia Vol 44 Suppl 10, 2003.

2. Anglin, et al. Effects of platelet and plasma transfusion on
outcome in traumatic brain injury patients with moderate
bleeding diatheses. J Neurosurg 118:676-686, 2013
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INTRODUCTION: Atrial fibrillation (AF) is one of the most
common arrhythmias in the intensive care unit (ICU). In cases
where patients in the ICU become hemodynamically unstable due
to the onset of AF, pharmacological cardioversion (PC) followed
by electrical cardioversion (EC) is often attempted. In general,
antiarrthythmic drugs such as amiodarone and beta-blockers are
recommended. Intravenous amiodarone in the ICU is primary used
for restoration of sinus rhythm and rate control. Beta-blockers are
also administered though side effects such as hypotension can be
contraindicative in the critically ill. For this reason, landiolol, an
ultra short acting beta-1-blocker with a lesser negative inotropic
effect has gained wide use in Japan. It is unclear which drug is
more time effective for PC in the ICU setting. We designed the
following study to compare the time effectiveness of landiolol with
amiodarone for PC.

METHODS: A comprehensive database was created by reviewing
the records of patients who were admitted to the ICU at our
institution between April 2012 and March 2014. The incidence of
newly developed AF after admission, the type of treatment, sinus
conversion rate, and time required for sinus rhythm recovery after
PC Patients were excluded from our analysis if the following factors
were observed; prior history of arrhythmia, pace makers, ventricular
assist devices, and post heart transplant. From our database we
compared the time effectiveness of the single drug administration
of amiodarone or landiolol for PC. Our primary outcome was
the time required for sinus conversion using either a single drug
administration of amiodarone or landiolol. In cases where a second
antiarrhythmic drug was added or EC was attempted, the case was
withdrawn. Secondary outcomes were the success rate of sinus
conversion and patient hemodynamic parameters.

RESULTS: A total of 276 records were reviewed. Amiodarone
was administered by a loading infusion of 150mg over 30 minutes
followed by a continuous infusion of 20 mg/h. For landiolol a bolus
infusion of 7.5mg followed by continuous in fusion of 2.5 - 7.5 mg/h
was administered. The number of patients receiving amiodarone
and landiolol was 116 and 160, respectively. Single drug PC was
attempted with amiodarone in 26 cases with a conversion rate of
50%, single drug PC with landiolol was attempted in 42 cases with
a conversion rate of 67%. The mean time to sinus conversion was
124 minutes (95% confidence interval [CI] 66-182) for amiodarone
and 72 minutes (95% CI 52-91) for landiolol. Sinus conversion
rates between the two drugs groups did not differ significantly. An
analysis using Kaplan-Meier curves revealed patients receiving
landiolol for single drug PC had significantly faster sinus rhythm
recovery compared to amiodarone. (p<0.001) Rapid recovery to
sinus rhythm and stabilizing hemodynamic status is important in
ICU patients. Our results suggest landiolol maybe beneficial as first
choice drug in the ICU for PC.

CONCLUSIONS: Single drug administration of landiolol required
significantly less time for PC compared to single drug administration
of amiodarone.

S-110.

ROLE OF TRANSIENT RECEPTOR POTENTIAL V1 AND
A1 ION CHANNELS, SUBSTANCE P AND ITS NEUROKININ
1 RECEPTOR IN ENDOTOXIN-INDUCED SYSTEMIC
INFLAMMATION OF THE MOUSE

AUTHORS: O. Lengl', E. Pintér’, Z. Helyes?, J. P. Quinn’,
L. Kereskai*, J. Szolcsanyi?

AFFILIATION: 'Department of Anaesthesiology and Intensive
Care, Univetsity of Pécs, Pécs, Hungary, 2Department of
Pharmacology and Pharmacotherapy, Univetsity of Pécs, Pécs,
Hungary, 3School of Biomedical Sciences, Liverpool Univetsity,
Liverpool, United Kingdom, 4Department of Pathology, Univetsity
of Pécs, Pécs, Hungary.

INTRODUCTION: Activation of Transient Receptor Potential
Ankyrin 1 (TRPA1) and Vanilloid 1 (TRPV1) receptors on capsaicin-
sensitive peptidergic sensory nerves by inflammatory mediators
induces the release of neuropeptides, such as substance P (SP) and
neurokinin A (NKA) encoded by the preprotachykinin A (TAC1)
gene. This evokes vasodilatation, plasma protein extravasation and
inflammatory cell accumulation/activation via predominantly by
the neurokinin 1 (NK1) receptor'?3. Since the role and mechanisms
of these neurogenic inflammatory components in severe systemic
inflammation is unclear, we investigated the involvement of TRPA1,
TRPV1, SP/NKA and NK1 receptors in a mouse model.

METHODS: Escherichia coli endotoxin (lipopolysaccharide:
LPS; 400 ug; i.p.) was injected to male C57BL/6 wildtype, TRPAI,
TRPV1, TACI and NK1 gene-deleted mice (TRPV1-/-, TRPA1-/-,
TACI1-/-, NK1-/-; n=10/group) to induce a systemic inflammatory
response modelling the early symptoms of sepsis. Saline-treated
mice served as non-inflamed controls. The lung, heart, liver and
kidney were excised 4 h after the treatment following exsanguination
in deep sodium-thiopenthal anaesthesia. The inflammatory cytokine
IL-1p was measured with ELISA in the tissue homogenates and
histopathological alterations were semiquantitatively evaluated.

RESULTS: LPS treatment significantly increased neutrophil
infiltration and alveolar wall thickness in the lung, granulocyte
accumulation in the liver, as well as IL-1p concentrations in each
organ of wildtype mice 4 hours later. IL-1p elevation in the lung
and liver, as well as inflammatory histopathological alterations were
significantly decreased in all gene-deleted groups, compared to the
wildtypes. In the heart the increased IL-1p level detected in wildtype
mice was significantly smaller in NK1-/-, TRPV1-/- and TRPA1-/-
ones, while in kidney it was increased in the TRPA1-/- group.

CONCLUSIONS: Activation of peptidergic sensory nerves
through the TRPA1 and TRPV1 ion channels and consequent release
of SP/NKA clearly increase endotoxin-induced early inflammatory
changes in the lung and liver via NK1 receptor activation. However,
these sensory-immune interactions are more complex in the cardiac
muscle and the kidney, where elucidation of the precise mechanisms
needs further investigations.

REFERENCES:

1. TRPA1 channels mediate acute neurogenic inflammation and
pain produced by bacterial endotoxins Nature Communication
2014;5:3125.

2. Aging reverses the role of the transient receptor potential
vanilloid-1 channel in systemic inflammation from anti-
inflammatory to proinflammatory Cell Cycle 2012 Jan
15;11(2):343-9.

3. Involvement of preprotachykinin A gene-encoded peptides and
the neurokinin 1 receptor in endotoxin-induced murine airway
inflammation Neuropeptides 2010 Oct;44(5):399-406
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EVALUATING DOPPLER RENAL ARTERY RESISTIVE
INDEX FOR PREVENTION OF CONTRAST NEPHROPATHY
IN EMERGENCY DEPARTMENT

AUTHORS: Y. Kashiwagi, Y. Toyama, A. Suzuki, H. Iwasaki

AFFILIATION: Anesthesiology and Critical Care, Asahikawa
Medical University, Asahikawa, Japan

INTRODUCTION: According to the guidelines, taking precautions
to prevent contrast nephropathy should be recommended for
patients with their examined estimated Glomerular Filtration Rate
(eGFR) less than 45 when taking contrast radiography. However
it spends time to draw blood and confirm eGFR in emergency
department. Present study was conducted to investigate whether
we could quantitatively evaluate renal function and the risk of
contrast nephropathy by using ultrasound Doppler sonography in
emergency department.

METHODS: We performed Doppler sonography for patients
transported to a hospital in ambulance. Measured data was renal
interlobular arterial resistive index (RI). RI was calculated as
below: (peak systolic velocity - end diastolic velocity)/ (peak
systolic velocity). Then, we examined eGFR with a blood test.
Patients were divided into high risk group of contrast nephropathy
(Group R, eGFR<45ml/min/1.73m2) and non-risk group (Group N,
eGFR>45ml/min/1.73m2). We investigated the association between
RI and eGFR in the two groups. eGFR was estimated as follows:
194xCr-1.094xAge-0.287(x0.739: Female). Statistical analysis was
performed with Mann-Whitney U test and Pearson’s correlation
coefficient. Differences were regarded as significant at p < 0.05.

RESULTS: Twenty two patients were included in the study. Two
patients were excluded because their ultrasound images of kidney
couldn’t be created. Average age and eGFR of all patients were
72.3£18.7 years old and 68.3+41.245ml/min/1.73m2 respectively.
The Group R was associated with higher RI (0.7992+0.04475
vs 0.6651+0.01713; p=0.0028) than the Group N. Also, RI was
negatively-correlated with GFR (r=-0.6130 ; p=0.0041).

CONCLUSIONS: Evaluation of Doppler renal arterial resistive
index may be useful to assess the renal function and the risk of
contrast nephropathy for patients who need contrast radiography in
emergency department.

PERITONEAL APPLICATIONS OF LIPO-
POLYSACCHARIDE INDUCE LYMPHANGIOGENESIS
IN DIAPHRAGM IN MICE VIA UPREGULATION OF AN
IDUCIBLE CYCLOOXYGENASE, COX-2.

AUTHORS: H. MATSUDA!, H. Okamoto?, M. Majima®

AFFILIATION: 'Anesthesiology, Kitasato University Hospital,
Sagamihara-City, Japan, 2Anesthesiology, Kitasato University,
Sagamihara-City, Japan, *Pharmacology, Kitasato University,
Sagamihara-City, Japan

INTRODUCTION: Anesthesia management of the patients with
resistant ascites due to chronic peritonitis is extreme difficult because
of circulation dynamics change. It is said that lymphatic vessels in
a diaphragm are essential for draining the inflammatory fluid during
peritonitis. Lymphangiogenesis as well as angiogenesis plays an
important role in homeostasis of interstitial fluids, metabolism and
immunity. Recent studies suggest that lymphangiogenesis is also
found during development of inflammation, but little is known about
their function in pathogenesis of peritonitis. In the present study, we
tested whether or not COX-2-derived prostaglandins (PGs) enhance
the lymphangiogenesis in peritonitis.

METHODS: Male C57/BL6 mice (8 to 10 weeks old) were
obtained. Peritonitis was induced by injections of lipopolysaccharide
(LPS, Sigma, E coli, 0111-B4, 20pg/mouse/2days) into peritoneal
cavities of mice for from 1 day to 14 days. As a parameter of
lymphangiogesesis, we evaluated lymphatic microvessels using
whole-mounted diaphragm tissues.

RESULTS: Lymphatics were visualized with topical injections of
Indian ink, and were stained with antibodies against Lyve-1. These
lymphatic vessels were increased time dependently. A week after
LPS application, gene expressions of COX-2 and VEGF-C in the
diaphragm were up-regulated with the increased lymphangiogenesis
in the diaphragm. Celecoxib treatment (100mg/kg/day) significantly
reduced lymphangiogenesis in the diaphragm. In addition,
thromboxane synthase was up-regulated in the diaphragm of
peritonitis mice, and lymphangiogenesis were suppressed in the
diaphragm of TP knock out mice. These results suggested that
lymphangiogenesis is up-regulated by COX-2 and TP signaling
possibly via induction of VEGF-C.

CONCLUSIONS: These results suggested that drainaging function
of interstitial fluids through lymphatic vessels is upregulated by
COX-2 possibly via generation of PG. TXS generated by COX-2
and facilitated lymphangiogenesis by inducing VEGF-C. PGs may
become therapeutic tools via enhancement of lymphangiogenesis
in peritonitis.
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CEREBROVASCULAR SIGNAL COMPLEXITY AND
RELATIONSHIP WITH OUTCOME AFTER SEVERE
TRAUMATIC BRAIN INJURY

AUTHORS: L. Gao', P. Smielewski?, M. Czosnyka?, A. Ercole?

AFFILIATION: 'Department of Anesthesia, Critical Care,
and Pain Medicine, Massachusetts General Hospital, Boston,
MA, ?Department of Clinical Neurosciences, University of
Cambridge, Cambridge, United Kingdom, *Neurointensive Care
and Neuroanesthesia, University of Cambridge, Cambridge,
United Kingdom.

INTRODUCTION: Physiological signals display fluctuating
behaviour resulting spontaneously from non-linear interplay
between large ensembles of sub-units. Within this model, disease
is associated with a breakdown in healthy interactions and is often
characterised by reduced complexity. Low intracranial pressure
(ICP) complexity during an entire intensive care admission has been
shown to be a predictor of poor outcome in traumatic brain injury
(TBI)'. We explored whether complexity of mean arterial pressure
(MAP) and heart rate (HR), in addition to that of ICP within the first
24 hours after admission to an intensive care unit (ICU), are related
to neurological outcome at 6 months after severe TBI.

METHODS: Data recordings from 174 patients admitted to a single-
centre neurocritical care unit after severe head injury, over a nine-
year period, were included for retrospective analysis. We calculated
the approximate entropy (ApEn), an indicator of complexity?, for
ICP (ApEn-ICP), MAP (ApEn-MAP), and HR (ApEn-HR), and a
combined Interaction-ApEn (product of the three ApEns) during the
first 24 hour periods after admission. This was compared to outcome
at 6 months after head injury using the Glasgow Outcome Scale
(GOS). GOS was then further dichotomised into Dead vs Survived
and Favourable vs Unfavourable groups for analysis. Statistical
analysis was carried out using IBM’s SPSS.
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RESULTS: Low signal complexity (low ApEn scores) in the first
24 hours, as shown by ApEn-ICP (p = 0.00008), ApEn-MAP (p =
0.01), ApEn-HR (p = 0.004), and Interaction-ApEn (p = 0.000001)
was correlated with poor outcome (Figure 1). When GOS was
dichotomised, Dead and Unfavourable groups had significantly
lower ApEn scores compared to Survived and Favourable
respectively (p < 0.05). The mean ICP was not associated with
outcome (p = 0.8).

CONCLUSIONS: Complexities of ICP, MAP and HR, as early
as the first 24 hours of ICU admission are correlated with poor
neurological outcome. The Interaction-ApEn, utilising multiple
signal complexities, was the strongest correlate. Physiological
signal complexity may carry more prognostic information than
the absolute or mean value alone. Further work is underway to
use signal complexity to identify the sickest patients and track
pathophysiological changes in TBI.

REFERENCES:

1. Complexity of intracranial pressure correlates with outcome
after traumatic brain injury. Brain 135, 2399-408 (2012).

2. Aregularity statistic for medical data analysis. J. Clin. Monit. 7,
335-345 (1991).

Figure 1: Calculated parameters for first 24hr of monitoring
separated by GOS groups.

Results represent mean and 95% confidence intervals. ICP
intracranial pressure, PRx pressure reactivity index, ApEn-ICP
approximate entropy of ICP, ApEn-MAP approximate entropy of
mean arterial pressure, ApEn-HR approximate entropy of heart rate
and Interaction-ApEn product between ApEn-ICP, ApEn-MAP, and
ApEn-HR. Symbols express difference in groups using independent
T-test. *Differed significantly from Good Outcome. fDiffered
significantly from all other groups. Significance level set at p< 0.05.

Mooo e
Dieabity

Seveu
Dty

Swmre
Oocezdty

Noderes
Deanteity



ABSTRACTS

S-114.

SULFANEGEN LYSINE UPDATE ON STUDIES IN MICE:
MOVING FORWARD TOWARDS BECOMING A NEW
CYANIDE ANTIDOTE

AUTHORS: H. Singh', S. E. Patterson?, S. S. Sra', A. Chang',
D. Beebe!, K. Belani'

AFFILIATION: 'Anesthesiology, University of Minnesota,
Minneapolis, MN, 2Anesthesiology, The University of Minnesota,
Minneapolis, MN

INTRODUCTION: Sulfanegen Lysine is a cyanide toxicity
reversal drug currently under investigation. Its administration via
an intramuscular route will make it a preferred candidate in mass
casualties associated with cyanide exposure. Prior studies have
evaluated efficacy, pharmacokinetics, and dose related effects
of Sulfanegen in rabbits. This study describes the efficacy of
Sulfanegen Lysine in a second animal (mouse) model.

METHODS: After IACUC approval, Swiss-Webster ND-4 mice
weighing 31-34 g were acclimatized for a period of three days
before the experiment. On the day of the experiment, the mice were
anesthetized with isoflurane. The animals were then divided into
3 different groups with 15 animals in each group. Group 1 served
as control -control (saline i.p. + saline i.m.) group, Group 2 was
cyanide - control (KCN i.p. + saline i.m.) group, and Group 3 was
cyanide - antidote (KCN i.p. + Sulfanegen Lysine i.m.) group. The
intramuscular injections (either saline or antidote) were given 30
seconds after the intraperitoneal injections. In the immediate post
intervention phase of the study, the mice were followed till they
regained normal motor activity, and regular breathing. Death
was one of the end points. Surviving mice were followed for one
week before being euthanized. Data was recorded as mean+S.D.
Significance was determined by unpaired t test.
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RESULTS: 15 out of 15 animals in Group 1 survived with no
complications. 14 of the 15 mice in Group 2 died. 1 animal that
survived in this group had right hind limb weakness noted throughout
the one week monitoring period. 14 out of the 15 animals in Group
3 survived with no complications during the monitoring period. The
time of death for the mice in Group 2 was 8.44+4.39 minutes. The
mice in Group | returned to normal activity immediately (0.11+0.05
minutes).The time for return to normal activity for the mice in
Group 3 was 8.92+5.28 minutes after the administration of antidote
whereas 14 out of the 15 mice in Group 2 never returned to normal
activity. 1 mouse that survived in this group returned to normal
activity 240 minutes after the intramuscular injection of the placebo.
The mice in Group 3 returned to regular breathing quickly (as seen
in the Figure). As seen in Fig 1, there was a significant difference in
respiratory rates at 3 min and 5 min (p<0.0001) between Groups 2
& Groups 3. The respiratory rate could not be recorded in Group 1
mice due to their return to normal activity immediately.

CONCLUSIONS: In this mouse model Sulfanegen Lysine was
highly effective in reversing severe cyanide. Follow up studies
are required to determine minimal effective dose of Sulfanegen.
Additional studies are being planned to evaluate toxicity
of Sulfanegen.

REFERENCES:

This study is sponsored through the CounterACT Mechanism
(National Institute of Health, NINDS 1 U01 NS0058087-04

Figure: Comparison of Respiratory Rate between Group 2 & Group 3
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VASOPRESSIN INHIBITS MITOGEN-ACTIVATED
PROTEIN KINASES ACTIVATION IN ENDOTOXIN-
ACTIVATED MURINE MACROPHAGES

AUTHORS:C. Huang', P. Tsai®

AFFILIATION: 'Department of Anesthesiology, Taipei Tzu Chi
Hospital, New Taipei City, Taiwan, 2College of Nursing, Taipei
Medical University, Taipei, Taiwan

INTRODUCTION: Previous data have demonstrated that
vasopressin can inhibit endotoxin-induced upregulation of
inflammatory molecules in activated macrophages. Expression of
inflammatory molecules is regulated by mitogen-activated protein
kinases (MAPKs). We sought to elucidate whether vasopressin
could inhibit endotoxin-induced MAPKs activation.

METHODS: RAW264.7 cells, an immortalized murine
macrophage-like cell line, were randomized to receive phosphate
buffered saline (PBS), vasopressin (1000pg/ml), lipopolysaccharide
(LPS; 100ng/ml) or LPS plus vasopressin (designated as the PBS, V,
LPS and LPS+V groups, respectively). After reaction for 0, 30 and
60 minutes, cell cultures were harvested and the cytosolic protein
concentrations of phosphorylated extracellular regulated kinase
(p-ERK), phosphorylated c-jun N-terminal kinase (p-JNK), and
phosphorylated p38 MAPK (p-p38 MAPK) were then measured.

RESULTS: The baseline protein concentrations of p-ERK, p-JNK
and p-p38 MAPK (i.e., harvested at 0 minutes) of these four groups
were low. The protein concentrations of p-ERK, p-JNK and p-p38
MAPK of the PBS and the V groups that harvested at 30 and 60
minutes after reaction were also low. In contrast, the protein
concentrations of p-ERK, p-JNK and p-p38 MAPK that harvested at
30 and 60 minutes after reaction of the LPS group were significantly
higher than those of the PBS group (all P<0.001). Moreover, the
protein concentration of p-ERK harvested at 60 minutes, but not 30
minutes, of the LPS+V group was significantly lower than that of
the LPS group (P=0.013). The protein concentration of p-JNK and
p-p38 MAPK harvested at 30 minutes, but not 60 minutes, of the
LPS+V group were also significantly lower than those of the LPS
group (both P<0.001).

CONCLUSIONS: Vasopressin inhibits MAPKs activation in
endotoxin-activated macrophage.
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DYNAMIC CHANGE IN BACH1 EXPRESSION IN A RAT
MODEL OF GLYCEROL-INDUCED ACUTE KIDNEY INJURY

AUTHORS: M. Yamaoka', H. Shimizu', T. Takahashi?, E. Omori',
N. Tanioka', R. Nakamura', H. Morimatsu'

AFFILIATION: 'Department of Anesthesiology and Resuscit-
ology, Okayama University Medical School, Okayama, Japan,
*Faculty of Health and Welfare Science, Okayama Prefectural
University, Okayama, Japan

INTRODUCTION: Rhabdomyolysis is associated with extensive
muscle injury that is accompanied by the release of myoglobin,
which causes severe oxidative damage, ultimately leading to acute
kidney injury (AKI). Oxidative damage can cause destruction of
myoglobin, resulting in an increase in the concentration of free heme,
a potent pro-oxidant. It has been reported that heme oxygenase-1
(HO-1), the rate-limiting enzyme in heme catabolism, is induced in
the kidney of a rodent model of rhabdomyolysis-induced AKI and
plays a protective role against renal oxidative damage. BTB and
CNC homology 1 (Bachl) is a heme-responsive transcription factor
that represses HO-1 under basal conditions. In the presence of excess
free heme, Bachl is exported from the nucleus, allowing induction
of HO-1. However, the dynamic changes and the significance of
Bachl in the pathogenesis of rhabdomyolysis-induced AKI remain
elusive. Thus, in the present study, using a rat model of glycerol-
induced AKI, we examined changes in the gene expression of
Bachl, HO-1 and delta-aminolevulinate synthase (ALASI, the rate-
limiting enzyme in heme biosynthesis), and protein expression of
HO-1 and nuclear Bachl.

METHODS: This experiments were approved by the Animal Use
and Care Committee of Okayama University Medical School. Male
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Sprague-Dawley rats were injected with 50% glycerol (10 ml/kg
body weight) into bilateral limbs to induce a rhabdomyolysis. Control
rats received the same volume of saline. Rhabdomyolysis was
assessed by serum creatinine kinase and aspartate aminotransferase
concentrations, and AKI was evaluated by the levels of blood urea
nitrogen (BUN) and serum creatinine (Cr). Bachl, HO-1, and
ALAS1 mRNA levels were measured by Northern blot analysis,
and Bachl and HO-1 protein expression levels were determined by
Western blot analysis. For statistical evaluation, two-way ANOVA
without replication followed by Turkey’s honestly significant
difference test or unpaired Student’s t test was used. P<0.05 was
considered statistically significant.

RESULTS: Glycerol treatment caused rhabdomyolysis-induced
AKI as revealed by marked increases in serum CK, AST, BUN
and creatinine levels 24 h after the treatment. HO-1 mRNA in the
kidney started to increase 1 h after glycerol injection and reached
a maximum at 6 h with an accompanying by the increase in
HO-1 protein expression, while renal ALAS1 mRNA expression
decreased and reached a minimum 3 h after the treatment, indicating
that there was a significant increase in intracellular free heme
concentration since heme is known to induce HO-1 and suppress
ALASI expression. Following glycerol injection, nuclear Bachl
protein levels were significantly decreased 2—3 h after the treatment,
followed by a gradual restoration back to normal levels. In contrast,
Bachl mRNA rapidly increased and reached a maximum at 3 h after
the treatment.

CONCLUSIONS: Our findings suggest that Bachl mRNA was
induced to compensate for a depletion of nuclear Bachl that was
exported from the nucleus after glycerol treatment in a rat model of
rhabdomyolysis-induced AKI.
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ASSESSMENT OF TRADITIONAL AND NOVEL
CARDIOPULMONARY INDICES TO DETECT
PNEUMOTHORAX IN A SWINE MODEL

AUTHORS: M. Khan', M. Salter?, N. Ribeiro Marques',
D. Deyo', M. Kinsky', G. Kramer'

AFFILIATION: 'Anesthesiology, University of Texas Medical
Branch, Galveston, TX, 2Anesthesiology, UTMB, Galveston, TX

INTRODUCTION: Pneumothorax (PTX) is a complication of
trauma that can occur in the prehospital setting from the emergency
department to the intensive care unit. The fast progression of an
undetected PTX can be life threatening due to lung collapse, vena
cava compression, cardiac tamponade, hypotension, inadequate
perfusion, and hypoxemia. Early detection and diagnosis is crucial
for prompt treatment, and avoiding the worsening effects on the
cardiopulmonary system. Ideally, PTX would be auto-detected.

Our goal is to define cardiopulmonary variables that provide the
earliest warning and suggest an improved means to autonomously
monitor and detect PTX in mechanically ventilated patients. We
assessed traditional, invasive, and novel cardiopulmonary indices
during closed-loop oxygenation.

METHODS: Propofol anesthetized swine (n=10) were induced
with a PTX in an IACUC approved study. Animals were
splenectomized and prepared with surgical insertion of catheters in
both femoral arteries and veins, a central venous oxygen catheter
in the external jugular vein, a pulmonary artery catheter (Swan-
Ganz), and a flow probe on Inferior Vena Cava. They were intubated
and mechanically ventilated on Hamilton S1 Adaptive Support
Ventilation mode to achieve an end-tidal CO2 of 35-40 mmHg.
Moreover, the Intellivent closed-loop oxygenation algorithm was
used to maintain the SpO2 within a target range of 92-96% prior to
PTX. Air was introduced into the left pleural cavity via a chest tube
with a 60 mL syringe in 500 mL increments, and stopped when the
MAP reduced to 40mmHg. High resolution (1Hz) data was recorded
and analyzed for perfusion and ventilation variables, which include
traditional vital signs, such as Mean Arterial Pressure (MAP), peak
airway pressure (Ppeak), Airway Compliance, and Heart Rate (HR).
Invasive perfusion indices include Inferior Vena Cava (IVC) blood
flow, Central Venous Pressure (CVP), thermodilution Cardiac
Output (CO). Autonomous novel indices analyzed include, CO2
Production (VCO2), and SpO2/CLC-FiO2 Ratio.

RESULTS: The time (Mean minutes £+ SEM) for a 30% change
from baseline in cardiovascular parameters was CVP: 2.2 £ 0.4, CO:
6.7+ 1.3, MAP: 6.4 £ 1.1, IVC Flow: 4.7 £ 0.7, and HR: 6.7 + 1.4.
Similarly, the values for pulmonary parameters was Ppeak: 2.9+ 0.3,
Compliance: 2.3 + 0.3, CL-FiO2: 5.6 + 1.3, and SpO2/CLC-FiO2
Ratio 6.0 + 1.2. Several variables (SpO2, ETCO2, HLI, VT, and RR)
did not change more than 30% from the baseline values. Figures
1 and 2 show means of cardiovascular variables and pulmonary
variables plotted against time respectively. The data shows that of
all measured variables, CVP was the fastest to deteriorate during
induction of PTX followed by Compliance, Ppeak, CL-FiO2, and
SpO2/CLC-FiO2 Ratio. The more traditional variables, such as
MAP and HR took longer to exhibit a 30% change.

CONCLUSIONS: This acute anesthetized swine study suggests
that pulmonary variables associated with mechanical ventilation may
provide the most sensitive and earliest warning of pneumothorax
development. The sensitivity of these variables may be increased
during the use of closed loop ventilation and oxygenation.
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IMPLEMENTATION OF AN EXTUBATION CHECKLIST
REDUCES MECHANICAL VENTILATION TIME AND
HOSPITAL LENGTH OF STAY AFTER CARDIAC SURGERY

AUTHORS: P. J. Neuburger', P. Ursomanno®, A. Rabinovich?,
G. Cuff!

AFFILIATION: 'Department of Anesthesiology, NYU Langone
Medical Center, New York, NY, *Department of Cardiothoracic
Surgery, NYU Langone Medical Center, New York, NY.

INTRODUCTION: Tracheal extubation in under 6 hours following
cardiac surgery (also known as fast track extubation) is associated
with decreased intensive care unit (ICU) length of stay, hospital
length of stay and the potential for improved recovery and decreased
resource utilization'. This involves a collaborative effort from
anesthesiologists, intensivists, critical care nursing and respiratory
therapists. The Society of Thoracic Surgeons (STS) reported that
postoperative ventilation time was less than 6 hours in 34.3% of
cases, which was not being achieved at our institution?. There has
been increased interest in the use of checklists for perioperative
procedures, which have been shown to reduce morbidity and
mortality®. As a result, a multidisciplinary team was formed to create
a fast track extubation checklist using clinical assessment, ventilator
data and laboratory values (Figure 1). Our goal was to meet the STS
benchmark. In this study we review the results of this protocol.

METHODS: After IRB approval, we retrospectively reviewed
the records of 1,028 adult patients undergoing cardiac surgery
at a single institution between January 1 2013 and August 31st,
2014. Patients undergoing cardiac surgery before initiation of the
extubation protocol on November 1st, 2013 were compared to those
who received surgery after implementation. Descriptive statistics
for categorical variables were analyzed using Fisher’s exact test and
continuous variables were compared using t-sample t tests.

RESULTS: A total of 529 patients underwent surgery before
and 499 patients after implementation of the extubation protocol.
Preoperative data, intraoperative data and procedure type were
similar in both groups (Table 1). After implementation, patients
were significantly more likely to be extubated in under 6 hours
(25.9% vs. 60.1%, p=.001, Table 2). Hospital length of stay was
numerically less but not significantly less (9.4 days vs. 8.8 days,
p=0.160) however post procedural length of stay was significantly

Table 1. Preoperative and Intraoperative Patient Demographic Data
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less(8.0 days vs. 7.2 days, p=0.036) after protocol implementation.
Reintubation rates remained unchanged (3.9% vs. 2.6%, p=0.295).

CONCLUSIONS: Implementation of the multidisciplinary
extubation checklist appears safe and may expedite discontinuation
of mechanical ventilation and decrease length of stay after cardiac
surgery. These have been previously reported to decrease morbidity
and financial expense. The extubation rate under 6 hours at our
institution now exceeds the STS benchmark. This suggests that
our collaborative approach to extubation involving a well-defined
checklist may be beneficial at other cardiac centers.

REFERENCES:
1. Anesthesiology 2003; 98:651-7
2. New England Journal of Medicine 2009; 360: 491-9

3. Society of Thoracic Surgeons National Adult Cardiac Surgery
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Pre Protocol Post Protocol p Value

N 529 499

Age (yr) 67.5512.4 (69) 67.1=13.1 (68) 0.608
Male, n (%) 329(62.2) 313(62.7) 0.898
Cardiopulmonary bypass time (min) 107.0+44.2 (97) 102.6+39.7 (94.5) 0.107
Aortic cross clamp time (min) T7.7£33.5(69) T6.4=32.2 (70) 0.545
Isolated CABG, n (%) 109 (20.6) 94 (18.4) 0.482
Isolated AVR, n (%) 177(33.5) 162(32.5) 0.741
Isolated MVR. n (%) 136(25.7) 107(21.4) 0.123
AVR+MVR, n (%) 31(5.9) 24(4.8) 0.490
Valve+CABG, n (%) 53(10.0) 38(7.72) 0.188

NOTE: Values are in numbers, means + SD (medians). or numbers (percentages).

Abbreviations: CABG, coronary artery bypass grafting; AVR, aortic valve replacement;

MVR, mitral valve replacement or repair.

Table 2. Postoperative Patient Data Data

Pre Protocol Post Protocol p Value
N 529 199
ICU arrival time to extubation (hours) 22.5453.0 (10.5) 9.8£17.9 (4.9) 0.001
Extubation in <6 hours, n (%) 137 (25.9) 300 (60.1) 0.001
Hospital LOS (days) 9.4£7.6 (7) 8.8:59(7) 0.160
Hospital LOS post procedure (days) 8.046.7 (6) 7.245.1(6) 0.036
Reintubation, all cause, n (%) 21(3.9) 13(2.6) 0.295

NOTE: Values are in numbers, means = SD (medians), or numbers (percentages).

Abbreviations: ICU, intensive care unit; LOS, length of stay
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PLASMA LEVELS OF HISTIDINE-RICH GLYCOPROTEIN
IN CRITICALLY ILL PATIENTS

AUTHORS: K. Kuroda', H. Morimatsu', H. Wake?, S. Mori’,
M. Nishibori?

AFFILIATION: 'Anesthesiology and Resuscitology, Okayama
University Graduate School of Medicine, Dentistry and
Pharmaceutical Sciences, Okayama, Japan, 2Pharmacology,
Okayama University Graduate School of Medicine, Dentistry and
Pharmaceutical Sciences, Okayama, Japan, Pharmacy, Shujitsu
University, Okayama, Japan

INTRODUCTION: Sepsis is a systemic illness and represents one
of the worst mortality in intensive care unit (ICU). There are many
biomarkers and therapies for sepsis used in clinical practices but a
few become the standard.

Histidine-rich glycoprotein (HRG) is a plasma glycoprotein
produced in the liver. It is considered to be involved in many
functions in biological systems such as coagulation, immune
response, angiogenesis and so on. Our group reported that plasma
HRG levels decreased in mice with sepsis and supplemental HRG
infusion significantly improved survival rate in mice model of
sepsis. In this study, we assessed the HRG levels in human critically
ill patients.

METHODS: The study was approved by the Institutional Review
Board of the Okayama University Graduate School of Medicine,
Dentistry and Pharmaceutical Sciences. Patients who were newly
admitted to the ICUs of the Okayama university hospital were
prospectively enrolled in the study if they fulfilled at least two of the
diagnostic criteria for systemic inflammatory response syndrome
(SIRS). We collected blood samples for the HRG analysis within
24 hours of ICU admission, and HRG levels were determined
with a quantitative sandwich enzyme-linked immunosorbent assay
(ELISA). Clinical and laboratory data were collected daily while
patients were in the ICU. For comparison, blood samples from
healthy volunteers were also collected and analyzed to determine
the normal level of HRG in this study.

RESULTS: The HRG levels in SIRS patients (n=60) were
significantly lower compared to the healthy volunteers (n=13)
(26.67 £ 14.76 pg/ml vs. 60.41 + 7.82 pg/ml; p<0.01). Moreover,
the HRG levels in SIRS patients with infection (n=19) were
significantly lower than those in SIRS patients without infection
(n=41) (10.26+4.85 pg/ml vs. 34.28+11.11 pg/ml; p<0.01).
Furthermore, the HRG levels were negatively correlated with SOFA
scores and CRP levels of ICU dayl1.

CONCLUSIONS: In this prospective study, we demonstrated that
the HRG levels in SIRS patients were significantly low, and that the
HRG levels in sepsis patients were still lower than those in non-
septic SIRS patients. These results suggested that the lower HRG
levels might indicate the higher severities of patients, and that HRG
could be a useful marker for the severity of septic patients.
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CHRONIC PAIN INTERFERENCE OF DAILY LIFE
FOLLOWING CRITICAL ILLNESS

AUTHORS: C. J. Hayhurst', J. L. Thompson?, C. G. Hughes'

AFFILIATION: 'Anesthesia Critical Care, Vanderbilt University
Medical Center, Nashville, TN, 2Biostatistics, Vanderbilt University,
Nashville, TN

INTRODUCTION: With improvement in ICU survival rates,
increasing interest is being placed on post-ICU quality of life
and long-term outcomes'?. Recent studies have shown high rates
of cognitive impairment and depression in survivors of critical
illness**. Chronic pain symptoms have been shown in previous
cohorts of ICU survivors to occur in patients up to 11 years after
ICU admission®”’, likely impacting quality of life. We tested the
hypothesis that chronic pain is common after critical illness and is
associated with interference of daily life.

METHODS: This prospective cohort study was nested within a
larger multicenter prospective cohort study evaluating long-term
cognitive impairment in survivors of critical illness. We enrolled
adult ICU patients at a community and university hospital within
72 hours of respiratory failure or shock. At 3 and 12 months post-
hospital discharge, we assessed pain levels using the Brief Pain
Inventory (BPI) (score 0-10 with 10 indicating pain as bad as you
can imagine.) The overall impact of pain on daily life was also
assessed using the BPI interference score, with additional focus on
pain interference with normal activities, work, or enjoyment of life
(0-10, 10 being completely interferes). We categorized both pain
levels and pain interference into mild'#, moderate®®, and severe’'°.
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RESULTS: BPI outcomes were obtained in 194 patients at 3
months and in 253 at 12 months. The median (interquartile range)
pain intensity score was 3 (IQR) at both 3 and 12 months. 31% had
moderate to severe pain 3 months after their ICU stay and 35%
had moderate to severe pain 12 months after their ICU stay. The
median pain interference score was 2.1 (IQR) overall, with 2 (IQR)
for normal activities, 2 (IQR) for work, and 0 (IQR) for enjoyment
of life. Pain interfered with their daily life moderately to severely
(interference score of 5-6 or 7-10) in 24% of patients at 3 months
and in 22% of patients at 12 months.

CONCLUSIONS: Conclusions: In this cohort of critically ill
patients, a significant proportion had chronic pain following
their ICU stay. Nearly a quarter of patients had chronic pain that
interfered with their ability to work, do normal activities, and
enjoy life. Additionally, these deficits did not improve from 3 to
12 months. Further studies are needed to elucidate modifiable risk
factors for chronic pain after critical illness.

REFERENCES:

1. Critical Care Medicine 2006, 34(1),15-21.
. Critical Care 2010, 14:R6.

. Lancet Resp Med 2014, 2: 369-379.

. NEJM 2013, 369 (14):1306-16.

. Critical Care 2006, 10(5):R134.

. Intensive Care Med 2006, 32:1115-1124.

. Critical Care 2013, 17(3):R101.
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3 month 12 month
N 253
BPI Average pain
No pain (0) 22% (43) 26% (63)
Mild pain (1-4) 46% (90) 39% (99)
Moderate pain (5-6) 20% (39) 23% (39)
Severe pain (7-10) 11%(22) 12% (30)
BPI overall pain intensity
No pain (0) 27% (53) 30% (76)
Mild pain (1-4) 51% (98) 43% (109)
Moderate pain (5-6) 15% (30) 20% (51)
Severe pain (7-10) 7% (13) 7% (17)
BPI Interference N 253
No interference (0-0.9) 41% (78) 38% (97)
Mild interference (1-4.9) 35% (67) 40% (100)
Moderate interference (5-6.9) 12% (24) 13% (34)
Severe interference (7-10) 12% (23) 9% (22)

Table 1: BPI scores at 3 and 12-month followup.
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=e=MYL3 (x10)

L. Tsuneyoshi?, J. Morrissey!, R. Bach®

AFFILIATION: 'Anesthesiology, Washington University in
St. Louis, St. Louis, MO, 2Department of Anesthesiology and
Intensive care, Miyazaki Medical College, University of Miyazaki,
Miyazaki, Japan, 3Medicine, Washington University in St. Louis,
St. Louis, MO

INTRODUCTION: Detection of acute myocardial injury (AMI)
remains challenging, particularly as it relates to identification of
patients with significant evolving AMI events that could benefit
most from early use of invasive approaches. Cardiac specific
biomarkers have the potential to help distinguish high risk groups,
although the cardiac troponins now widely used to specifically
identify AMI events typically rise slowly following AMI, and very
small elevations which are now detectable early with high sensitivity
assays can be nonspecific and difficult to interpret. In this study
we examined cardiac biomarker profiles in patients with severe
hypertrophic cardiomyopathy (HCM) undergoing percutaneous
septal myocardial ablation (PTSMA) in the cardiac catheterization
lab. This procedure provides a human model of AMI with a defined
time of occurrence.

METHODS: This study was approved by the institutional human
studies review board and informed consent was obtained. Plasma
samples were obtained from HCM patients prior to, and then at
frequent intervals immediately following, the PTSMA procedure.
Plasma was processed and stored at -80 degrees C for analysis.
Proteomic approaches using mass spectrometry were used to
identify putative early biomarkers of AMI, and immunoassays for
biomarkers of interest were developed and validated.

RESULTS: Cardiac troponin I (cTnl), heart fatty acid binding
protein (FABP3), and ventricular myosin alkali light chain (MYL3),
display markedly different time-dependent changes in plasma levels
following AMI (PTSMA). Comparing the three markers, cTnl rises
slowly and peaks late (16-24h), while FABP3 rises more rapidly and
peaks much earlier (2-4h), and MYL3 peaks very early and declines
very rapidly (<2h). As shown in Figure 2, the early (2-4h) FABP3
peak can predict the peak in ¢Tnl, and the cTnl AUC.

CONCLUSIONS: These data demonstrate significantly different
time courses for changes in plasma levels of the three cardiac
biomarkers studied following an AMI event. While measurement
of ¢Tnl will remain important with respect to cardiac specificity
(both MYL3 and FABP3 are also expressed in skeletal muscle), and
sustained cTnl elevations provide a reliable indicator of a cardiac
event, MYL3 and FABP3 appear to provide considerable additional
information to help distinguish AMI at early time-points, and allow
improved ability to interpret early low level elevations of cTnl.
Additionally, used in combination, these early biomarkers provide
an opportunity to both clarify the time that has elapsed since the
onset of the AMI event, and to potentially distinguish higher risk
groups with larger evolving AMI events, who may benefit most
from early aggressive intervention.
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FABP3 and cTnl levels following AMI (PTSMA), and areas under the curves
(AUC) for each biomarkerin 15 subjects separated into “high”, “medium” and
“low” groups based on FABP3 peak levels (n=5 per group). Note that “high”
FABP3 (at 2-4h) predicts higher peak cTnl (at 16-24h) and larger cTnl AUC.
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MECHANICAL VENTILATION INCREASES ACTIVATION
OF ALVEOLAR EPITHELIUM AND ENDOTHELIAL

CELL SUR1/TRPM4 CHANNELS IN RATS: ANOVEL
THERAPEUTIC MOLECULAR MODEL FOR VENTILATOR-
INDUCED LUNG INJURY

AUTHORS: C. M. Hong', C. Tosun?, K. Keledjian?, V. Gerzanich?,
J. Simard?, L. Chua'

AFFILIATION: 'Department of Anesthesiology and Critical Care
Medicine, University of Maryland School of Medicine, Baltimore,
MD, 2Department of Neurosurgery, University of Maryland School
of Medicine, Baltimore, MD

INTRODUCTION: Lung injury, including ventilator-induced lung
injury and adult respiratory distress syndrome, continues to have
more than 50% mortality with little progress in regards to prevention
and acute treatment outside of supportive care. Ventilator-induced
lung injury has been attributed to high tidal volumes and pressures
and low tidal volumes secondary to cyclic opening and closing of
the peripheral airways. This results in inflammation, an increase
in airway resistance and gross histological injury demonstrated by
edema and hemorrhage. There is limited data demonstrating specific
channels responsible acute lung injury after mechanical ventilation.
The transient receptor potential melastatin 4 (TRPM4) is a calcium-
dependent channel that acts as a sodium influx channel and is known
to depolarize cells. Sulfonylurea receptor 1 (SUR1) serves as a
regulatory subunit for TRPM4, forming a SUR1/TRPM4 channel.
This channel has been shown to be up-regulated in neuronal and
vascular cells after ischemia and play a key role in edema and
outcome in many neurological disease states.!” We investigate
the presence and possible role of the SURI/TRPM4 channel in
ventilator-induced lung injury.

METHODS: Wistar male rats are anesthetized with isoflurane and
maintained with > 2.0 MAC during the procedure (IACUC protocol
0814007). Each animal is mechanically ventilated for 4 hours
with a 10 cc/kg tidal volume and a respiratory rate 20-30 which
was adjusted for normalization of PaCO2 and PaO2 on arterial
blood gas analysis during the procedure. SUR1 and TRPM4 was
assessed using immunohistochemistry in controls and mechanically
ventilated animals.
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RESULTS: We demonstrate a significant increase in expression
of SURI and TRPM4 in animals after mechanical ventilation
(compared with vehicle) in the alveolar epithelium (SUR1:21.5
+4.2, 6.59 + 1.96, p<0.001 and TRPM4: 27.1 + 6.5, 4.55 + 2.76,
p<0.001, respectively) and arterial endothelium (SUR1:32 + 13,
0.77 + 0.53,p<0.02 and TRPM4: 32.8 + 8.95, 0.77 + 1.26, p<0.005
respectively).

CONCLUSIONS: We created a rat mechanical ventilation model
that eliminates all other major stressors (i.e. major surgeries,
infection, etc.), to investigate the sole effects of ventilation on normal
lungs. This data is the first to demonstrate an increase in expression
of SURI and TRPM4 in the lungs after mechanical ventilation.
Activation of SUR1/TRPM4 channels may leads to depolarization
of the cells, an excessive influx of sodium, causing cell swelling
resulting in weakening of tight junctions and an increase in the
permeability of these cells, ultimately worsening pulmonary edema.
We provide insight towards a novel mechanism of ventilator-
induced lung injury and yield way to a potential therapeutic model
utilizing a specific SUR1 inhibitor, glibenclamide.

REFERENCES:

1. Tosun et al. Stroke 2013;44

Simard et al. Neurocrit Care 2014;20

Simard et al. J Neurosurg 2010;113

Simard et al. J Cereb Blood Flow Metab 2009;29
Simard et al. Exp Neurol 2012;233

Simard et al. Stroke 2010;41

Simard et al. Exp Neurol 2012;233

Simard et al.Transl Stroke Res 2012;3

Simard et al. Stroke 2009;40
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THE ROLE OF TRANSCRIPTION FACTOR BACHI IN A
RAT MODEL OF ACUTE LIVER INJURY INDUCED BY
EXPERIMENTAL ENDOTOXEMIA

AUTHORS: N. Tanioka', H. Shimizu', T. Takahashi?, E. Omori',
M. Yamaoka', R. Nakamura', H. Morimatsu'

AFFILIATION: 'Department of Anesthesiology and Resuscit-
ology, Okayama University Medical School, Okayama, Japan,
2Department of Health and Welfare Science, Okayama Prefectural
University, Okayama, Japan

INTRODUCTION: Sepsis and septic shock frequently lead
to multiple organ failure, and the liver is one of the major target
organs. Oxidative stress is thought to play an important role in
the pathogenesis of acute liver injury during sepsis. Free heme
released from heme proteins is anticipated to be a contributor to
the liver injury. Intracellular heme is regulated by heme oxygenase
1 (HOL1), the ratelimiting enzyme in the heme catabolism, and
d-aminolevulinate synthase (ALAS1), the ratelimiting enzyme in
the heme biosynthesis. And the transcription factor Bachl normally
represses HO1 expression, but is released from the promoter region
and exported from nucleus to allow transcriptional activation of the
HO-1 gene in the presence of excess free heme and oxidative stress.
In the present study, we used a rat model of endotoxemia caused by
lipopolysaccharide (LPS) and examined the gene expression of HO-
1, ALAS]1, Bachl, and nuclear protein level of Bachl in the liver in
association with hepatic injury.

METHODS: he animal experiments were approved by the
Institutional Animal Care and Use Committee. Male Sprague-
Dawley rats were administered intravenously (i.v.) with LPS (10mg/
kg). Under light anesthesia, animals were sacrificed at each defined
time point (0-48 h). Blood was collected to measure serum AST
and ALT activity, and the livers were excised. Liver samples were
used for hematoxylin and eosin staining of liver tissue sections
and assessment of hepatic gene and protein expression. Hepatic
mRNA levels were examined by Northern blot analysis. Hepatic
protein level was examined by Western blot analysis. For statistical
evaluation, multiple group comparisons were made by ANOVA
followed by Bonferroni correction post hoc tests. P<0.05 was
considered statistically significant.

RESULTS: Histologic examination of liver showed focal
hepatocellular necrosis with congestion around portal areas (Figure
1). Serum levels of AST and ALT were significantly elevated 24
hours after LPS treatment compared with control groups (Figure 2).
HO1 mRNA expression started to increase 13 h after LPS injection,
reaching a maximum at 6 h prior to a gradual decrease. The levels
of hepatic ALAS1 mRNA decreased below baseline by 3 h after
treatment, followed by a rapid increase and return to over baseline
(Figure 3). Bachl mRNA expression, like HO-1 expression, started
to increase immediately after LPS injection, reaching a maximum
at 3-6 h prior to a rapid decrease to baseline level by 24 h. On the
other hand, the levels of nuclear Bachl protein showed transient
significant decline 1 h after LPS injection (Figure 4). This result
is consistent with a recent study reporting nuclear export of Bachl
protein by heme-mediated oxidative stress.

CONCLUSIONS: In a rat model of acute liver injury induced
by experimental endotoxemia, the reciprocal responses of the
HOI1 and ALASI genes strongly suggest intracellular free heme
involvement in hepatic tissue injury. Moreover, Bachl protein
transiently disappears from nucleus probably by binding with
increased intracellular free heme. Our findings may be the first to
show nuclear export of Bachl protein in vivo.
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LPS 24h

Figure 1. Histologic findings in the rat liver. (A) Normal liver tissue in the
untreated control group. (B)Liver in the LPS group, at 24 hours after
injection of LPS, showed focal hepatocellular necrosis with congestion.
(Original magnification x 100)
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Figure 2. Effect of LPS treatment on serum AST and ALT levels. The rats
were injected with LPS (10 mg/kg, i.v.), and sacrificed at 0, 1, 3, 6, 12, and
24 h after treatment (n=6-10). Data are expressed as the means £

standard deviation and were statistically evaluated using ANOVA followed
by Bonferroni correction post hoc tests. *P<0.05 vs control group.
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Figure 4. Effect of LPS treatment on Bach1 gene and nuclear protein
expression. The rat livers were excised and total RNA (20 pg) was subjected
to northern blot analysis, and nuclear protein (25ug) was subjected to
western blot analysis. (A) Bachl mRNA peaked at 3-6 h after LPS treatment.
(B) Nuclear Bach1 protein declined transiently 1 h after LPS treatment (n=3-
4). Data are expressed as the means + SD. *P<0.05 vs LPS 1h group.
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Figure 3. Effect of LPS treatment on HO-1 and ALAS1 gene expression. The
rats were sacrificed at 0, 1, 3, 6, 12, 24 and 48 h after injection of LPS (10
mg/kg, iv), their livers were excised and total RNA (20 pg) was subjected
to northern blot analysis. Closed arrowhead, 285 ribosomal RNA; and open
arrowhead, 185 ribosomal RNA. (A) HO-1 mRNA peaked at 6 h after LPS
treatment. (B) ALAS1 mRNA was downregulated at 3 h after LPS treatment.
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ROLE OF SURGERY REQUIRING ANESTHESIA IN
POSTOPERATIVE COGNITIVE IMPAIRMENT

AUTHORS: C. G. Hughes', M. B. Patel’, T. D. Girard’,
S. K. Geevarghese?, B. C. Norman®, P. P. Pandharipande’

AFFILIATION: 'Department of Anesthesiology, Vanderbilt
University School of Medicine, Nashville, TN, 2Department of
Surgery, Vanderbilt University School of Medicine, Nashville,
TN, 3Department of Medicine, Vanderbilt University School of
Medicine, Nashville, TN

INTRODUCTION: Emerging data have called into question
whether postoperative cognitive dysfunction is attributable to
surgery and anesthesia vs. patient characteristics or the hospital
course.'” We tested the hypothesis that surgery requiring general
anesthesia (GA) is an independent risk factor for long-term
cognitive impairment.

METHODS: In this multicenter prospective cohort study, we
enrolled adult ICU patients within 72 hours of respiratory failure
or shock. Hospital course data, including surgery requiring GA,
were collected from hospital admission to 30 days after enrollment.
At 3 and 12 months post-hospital discharge, we assessed global
cognition with the Repeatable Battery for the Assessment of
Neuropsychological Status (RBANS: mean population adjusted
score 100+15; lower scores indicate worse global cognition) and
executive function with the Trail Making Test, Part B (Trails B:
mean population adjusted score 50+10; lower scores indicate worse
executive function). Multivariable linear regression was used to
study the associations of surgery requiring GA with outcomes in 2
separate models: 1) after adjusting for only baseline covariates (age;
Charlson comorbidity index; education; Informant Questionnaire
on Cognitive Decline in the Elderly score; Framingham stroke
risk score) and 2) with the addition of in-hospital covariates (duration
of coma, delirium, severe sepsis, and hypoxemia; Sequential
Organ Failure Assessment score; doses of analgesics, sedatives,
and antipsychotics).

RESULTS: Of the 1,040 patients enrolled, 402 (39%) had surgery
requiring GA. After accounting for death prior to follow-up (n=329)
and loss to follow-up or withdrawal (n=177), 534 patients had
testing at 3 and/or 12 months, 219 (41%) of whom had surgery.
Median RBANS global cognition scores were similar at 3 and 12
months in patients who had surgery requiring GA vs. those who
did not (Figure 1), approximately 1.5 standard deviations below
the population mean. Median Trails B executive function scores
were also similar in those who had surgery requiring GA vs. those
who did not (Figure 2), approximately 1 standard deviation below
the population mean. Surgery requiring GA was not associated
with global cognitive or executive dysfunction at 3 or 12 months
in models incorporating baseline covariates with and without in-
hospital covariates (Table 1). Increasing age, lower education years,
and longer delirium duration were associated with worse global
cognitive function at 3 and 12 months (all p<0.02), and longer
delirium duration was associated with worse executive function at 3
and 12 months (p<0.01).

CONCLUSIONS: In this cohort of patients with critical
illness, surgery requiring GA was not a risk factor for long-term
global cognition or executive function deficits. Such deficits were
common and associated with baseline patient characteristics and in-
hospital delirium.

REFERENCES:
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Figure 1. Global Cognition in Patients with vs. without Surgery

RBANS Global Score, 3 Monlths

RBANS Global Score, 12 Menths.

No Surgery (N=236)

Surgery (N=177)

Figure 2. Executive Function in Patients with vs. without Surgery

Trails B T-Score, 3 Months

Trails B T-Score, 12 Months

No Surgery (N=236)

Table 1. Surgery,
Executive Function

ic, and Hospital C|

Surgery (N=177)

ics vs. Global Cognition and

3-Month Follow-up 7L 75" Adjusted RBANS - o Adjusted Trails B o
(N=494) Percentile Percentile Difference’ Difference’

Surgery No Yes  -115(-359,1.28) 0353  029(-233,292) 0826
Age at enrollment, years 513 69.7 -1.22(-4.81,2.37) 0.002 0217
Education, years 12 14 4.47(2.29, 6.66) <0.001 -0.26 (-2.68,2.17) 0.905
Charlson score 1 375 -267(-574,040) 0266  -380(-7.12,-048) 0019
Framingham stroke risk 6 14 141(-199.481) 0500  123(-245491)  0.400
1QCODE 3.00 302 -0.82(-237,074) <0001  087(-0.83,257)  0.102
Delirium duration, days 0 5 -5.89(-9.33,-2.46)  0.004 0,008
Coma duration, days 0 3 -1.40 (-4.65, 1.85) 0.579 0.093
Severe sepsis duration. days 0 5 257(-030.543) 0205  141(-1.81.463) 0675
Hypoxemia, 15 min intervals 0 9 045(-2.06.297) 0236  -191(-4.65.082) 0360
Mean SOFA score 3.50 6.67 133 (-1.52,4.18) 0747 0.64(-2.52,3.81) 0893
12-month Follow-up 25 75" Adjusted RBANS Povalue  Adjusted Trails B
(N=413) Percentile Percentile Difference’ Difference

Surgery No Yes -0.43(-3.26,2.41) 0.767 1.08 (-1.62.3.78) 0432
Age at enrollment, years 513 697 -1.90(-6.17.2.36) 0019  0.50(-3.57.4.56)  0.635
Education, years 12 14 3.94(136,653) <0001  -0.82(-328,1.65) 0642
Charlson score 1 375 061(-320,442) 0268 143(-214,499) 0151
Framingham stroke risk 6 14 091(-340.522) 0852  087(-324,498) 0072
1QCODE 3.00 12 119(-082,320) 0110  -047(-279.185)  0.002
Delirium duration, days 0 s 7.26(-1129,-3.22) 0003 -6.46(-1032,-2.60)  0.005
Coma duration, days 0 3 0.49 (-3.44.4.43) 0.520 0.09(-3.61,3.79) 099
Severe sepsis duration. days 0 5 090 (-2.61.441) 069  136(-2.02.474) 0554
Hypoxemia, 1S min intervals 0 9 204(037,3.70) 0043 047(-1.11,205) 0842
Mean SOFA score 3.50 6.67  -071(-4.27,285) 0595  -1.30(-4.64,205)  0.686

*A negative value is indicative of worse global cognition or executive function: adjusted
4

difference of 75"

vs. 25" percentile (95% confidence interval) is reported
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ENHANCING FEEDBACK ON PROFESSIONALISM AND
INTERPERSONAL AND COMMUNICATION SKILLS

AUTHORS: . D. Mitchell!, A. DiLorenzo? S. Karan®, D. E. Lee*,
R. M. Schell?, C. B. Diachun®, S. Jones'

AFFILIATION: 'Anesthesia, Critical Care and Pain

Medicine, Beth Israel Deaconess Medical Center, Boston,

MA, 2Anesthesiology, University of Kentucky, Lexington, KY,
3Anesthesiology, University of Rochester Medical Center, Rochester,
NY, *Anesthesiology and Pediatrics, University of California, San
Diego, San Diego, CA, *Anesthesiology, University of Florida —
Jacksonville, Jacksonville, FL

INTRODUCTION: Gaps in professionalism and interpersonal and
communication skills (PICS) can undermine trainee competence.
Trainees with uncorrected deficits in professionalism are more
likely to have performance issues and face disciplinary action
during their careers.'? Feedback by faculty is critical for correcting
any defects, but existing tools are not adapted to the unique needs
of anesthesia faculty and training programs. We hypothesized that
a program aimed at teaching faculty how to provide feedback and
at increasing awareness of PICS could enhance the quantity and
specific attributes of feedback to residents.

METHODS: Faculty from four institutions, where faculty are asked
to provide daily feedback to residents, were invited to participate in
this multicenter cohort study in 2014. We implemented a program
consisting of a survey on the institutional climate of PICS and two
video-based discussion sessions to teach faculty how to provide
feedback (video screenshots in Figure 1). Feedback records three
months prior to and after the intervention were collected for analysis.
All de-identified and randomized feedback records are being scored
by blinded experts in feedback as having or not having each of
the following attributes: detailed, specific, behavior-focused, not
destructive or harmful, actionable, related to PICS, and contains
negative feedback. The attributes of pre-intervention feedback
records were compared to those of post-intervention feedback
records with chi-square tests (p < 0.05 was considered significant).

RESULTS: The number of feedback records increased 6.5%
from 998 in the pre-intervention period to 1063 in the post-
intervention period. Scoring of the feedback records is in progress.
In a preliminary analysis of 287 pre-intervention records and 300
post-intervention records, the percent of records that were detailed,
specific, behavior-focused, and related to PICS increased from
pre-intervention to post-intervention (Figure 2). No significant
differences were detected (Table 1).

CONCLUSIONS: The quantity of feedback records increased after
the intervention. While no significant differences were detected,
we noticed an increase in the percent of feedback records related
to PICS that trended toward significance. This finding suggests
that the intervention may have increased awareness of PICS, but
further scoring of feedback records and subsequent data analysis
are necessary.

REFERENCES:

1. Rhoton MF. Professionalism and clinical excellence among
anesthesiology residents. Acad Med. Apr 1994;69(4):313-315.

2. Papadakis MA, Teherani A, Banach MA, et al. Disciplinary
action by medical boards and prior behavior in medical school.
N Engl J Med. Dec 22 2005;353(25):2673-2682.
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Figure 1: Screenshots of Video
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Table 1: Results from Preliminary Analysis of
Pre Post Chi-Square
Attribute (N =287 Records) | (N =300 Records) p-value
Detailed 27% 2% 0.201
Specific 36% 42% 0.128
Behavior-focused 59% 62% 0.439
Not Destructive or Harmful 98% 98% 0.944
Actionable 36% 33% 0.515
Related to PICS* 20% 27% 0.065
Contains negative feedback 26% 25% 0.827
*PICS: p ionalism and interp 1 and ication skills
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S-130.

A COMPETITIVE OSCE EVENT TO ASSESS THE
DEVELOPMENT OF ANESTHESIOLOGY RESIDENT
SKILL SET DURING CARE HANDOFF IN PACU

AUTHORS: A. Rebel, R. Fragneto, A. DiLorenzo, D. Nguyen, R.
M. Schell

AFFILIATION: Anesthesiology, University of Kentucky,
Lexington, KY

INTRODUCTION: Residency programs are charged with
teaching, assessing, and documenting competency for a multitude
of skills throughout the course of the training program. An annual
skill assessment event (Anesthesia Olympics) was developed to
assess requisite skills in an environment of friendly competition.'~.
After conducting the event for 2years in the PGY1 and PGY2
residents, we are testing the hypothesis that the event can provide
adequate standardization to appropriately document progression in
professional, non-technical, and non-cognitive skills.

METHODS: After IRB approval, 21 anesthesia residents
participated in the Anesthesia Olympics project during both their
PGY1 and PGY2 training years between 2012-2014. The event
consisted of 6 workstations, one of which assessed the quality of
transition of care (ToC) in the Postanesthesia Care Unit (PACU).
Using a simulated ToC process in the PACU, video recording was
used to assess the completeness and communication during the ToC.
Completeness was assessed by faculty using a checklist developed
by the authors. Completeness score reports the percentage of
information transferred to the next provider. Organization and
communication were rated using 4 Likert scales questions (1 = poor,
5 = outstanding, maximum 20points). The resulting professionalism
score is presented as a fraction of maximum score. Data are shown
as mean £ SD, paired t-test is used for statistical significance.

RESULTS: A total of 21 residents participated in both events:
n=102012/13, n=11 2013/14. The workstation scenario and faculty
assessor were identical in the PGY'1 and PGY?2 years.

Table 1

Score PGY-1 PGY-2 p-value
Completeness score 0.56+0.17 |0.77+£0.18 |0.018
Professionalism score | 0.77 £0.12 | 0.90£0.09 | <0.001

Comparing individual performances from the PGY1 to PGY2
year, only 2 residents out of 21 performed better in the PGY1 year
than as PGY2 in completeness and professionalism. However, the
difference was below 0.1 from the maximum score.

CONCLUSIONS: The PGY2 residents outperformed their
PGY1 performance in this workstation evaluating technical and
professional skills during the ToC process in PACU . The annual
skill assessment event (Anesthesia Olympics) is able to objectively
assess and document progression in anesthesia resident skill
development and may be useful for evaluation of less objective
milestones throughout residency.

REFERENCES:

1. Rebel A et. al Simulation in Healthcare. San Francisco, CA.
January 2014.

2. DiLorenzo A et. al. Society for Education in Anesthesia. Boston,
MA. May 2014.
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USE OF A COGNITIVE AID IMPROVES RESIDENT
TRANSITION OF CARE PROCESS QUALITY IN
SIMULATED CRISIS SITUATIONS

AUTHORS: A. Rebel', A. DiLorenzo', P. A. Sloan', R. Latif?,
K. Christie?, M. Lukens', R. Fragneto'

AFFILIATION: 'Anesthesiology, University of Kentucky,
Lexington, KY, 2Anesthesiology, University of Louisville,
Louisville, KY

INTRODUCTION: Communication during transition of care
(ToC) must be correct, complete and efficient since loss of important
information can compromise patient care. The need is magnified in
crisis situations. We developed patient simulation (PS) scenarios to
assess and improve the quality of the ToC process of anesthesiology
residents. The aim of this PS project was to assess whether the use
of a cognitive aid (CA) improves the quality of the ToC process
in crisis.

METHODS: Rapid response PS scenarios were developed by the
authors. After IRB approval residents were randomly assigned to
scenarios in which he/she assumed care of an unstable patient. A
bedside nurse provided essential patient information and remained
available to answer questions. Following this report, the patient
deteriorated further allowing the team leader to guide the team
through an ACLS code. After stabilization, he/she provided a
verbal ToC report to the intensive care unit provider. The resident
performance during the scenario was video recorded. Completeness
and quality of the ToC process were assessed by seven expert
faculty from two institutions using checklists and Likert scales. The
completeness score is reported as percentage from the maximum
score. Leadership, organization and communication skills were
assessed by a point system, with the score expressing the percentage
from the maximum score. Intervention measurements (with CA)
were taken 8 months after baseline measurements (without CA) to
avoid participant recall. Statistical analysis was performed using
mean + SD, and paired t-test with statistical significance set at
p<0.01 to compare ToC at baseline and Toc with cognitive aid. A
linear mixed model was utilized to account for the nested structure
of the data and investigate the associations between all data collected

RESULTS: Completeness scores increased with the use of CA.

S-131

ANESTH ANALG
2015; 120; S-1 —S-532

The scores for communication, organization and leadership also
benefitted from use of the CA, suggesting that the CA might provide
a structure for the ToC process. (Table 1). The linear mixed model
analysis indicated that there were no differences in scores from the
training versus the non-training institution.

CONCLUSIONS: The use of a cognitive aid improved the
completeness and quality of ToC process of anesthesiology residents
when assessed by expert faculty from different institutions. Further
studies and refinement of the cognitive aid are needed to optimize
the impact and format of the tool, and to assess its impact on both
individual and team performance during ToC in crisis situations.

Table 1
ToC baseline | ToC with CA
N=14 N=14
Completeness score 0.67+0.16 | 0.87 +0.08*
Communication score | 0.76 £0.13 | 0.85 +£0.14*
Organization score 0.77 £0.17 0.85+0.14*
Leadership score 0.77+0.15 | 0.85+0.13"

Data of faculty assessment from the training institution (UK) are
shown as mean + SD . ToC Baseline = ToC without cognitive aid.
Toc with CA = ToC with cognitive aid. * P<0.05 (paired t-test)

REFERENCES:
1. Blum RH et. al. Anesth Analg 2005;100:1375-80.

2. Rebel A et. al. Loss of Information During Transfer of Care:
Preliminary Results of a Simulation Project. PGA, New York,
NY 2013.

Funding: This project was supported in part by the Southern Group
on Educational Affairs Research in Medical Education Grant.
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PERCEPTIONS OF ACUPUNCTURE AND ACUPRESSURE
BY ANESTHESIA PROVIDERS

AUTHORS: A. Faircloth!, C. Biddle!, J. F. Butterworth?,
A. Dubovoy'

AFFILIATION: 'Anesthesiology, VCU Medical Center,
Richmond, VA, ?Anesthesiology, VCU School of Medicine,
Richmond, VA

INTRODUCTION: Randomized controlled trials show acu-
puncture and acupressure support anesthesia management by
decreasing anxiety, opioid requirements and treating post-operative
nausea and vomiting.'* Acupuncture and acupressure have
demonstrated clinical usefulness and received governmental support
(US Military, NIH, WHO, PPACA), but have not yet diffused into
mainstream anesthesia practice.*” To date, this is the first study
to assess US anesthesia providers’ perceptions of acupuncture
and acupressure.

METHODS: After receiving Institutional Review Board approval,
96 anesthesiology departments stratified by geographic region
(Northeast, South, West, and Midwest) and institution type
(university medical centers, community hospitals, children’s
hospitals, and VA hospitals) were selected for participation in an
anonymous, pretested, online survey. The target sample was 1,728
providers of which N = 292 (54% anesthesiologists, 44% CRNAs,
2% AAs) responded yielding an overall 17% response rate.

RESULTS: Spearman’s correlation coefficient revealed a
statistically significant correlation between acupuncture and
geographic region, with the West having the highest predisposition
toward acupuncture use (rs = 0.159, p = 0.007). Females are more
likely to use acupuncture than men (rs = -.188, p = 0.002). Age
yielded a moderate effect size with providers between the ages
of 31-50 years old experiencing the best outcomes administering
acupuncture (rs = 0.65, 95% CI = 2.79, 3.06). A strong effect
size exists between acupuncture and country of pre-anesthesia
training (rs = 1.00, 95% CI = 1.08, 1.16). Some providers have
used acupuncture (27%) and acupressure (18%) with positive
outcomes, however the majority have not used these modalities,
but would consider using them (54%, SD = 1.44 acupuncture;
60%, SD = 1.32 acupressure). Seventy-six percent of respondents
would like acupuncture education and 74% would like acupressure
education (SD = 0.43, SD = 0.44, respectively). Providers reported
lack of scientific evidence (79%, SD = 0.73) and unavailability of
credentialed providers (71%, SD = 0.92) as the primary reasons why
acupuncture and acupressure may not be used in anesthesia practice.

S-132

ANESTH ANALG
2015; 120; S-1 —S-532

CONCLUSIONS: While most US anesthesia providers have
not used these modalities, they still report a favorable perception
of acupuncture/acupressure’s role as part of an anesthetic and the
majority of providers express an interest in receiving education.
This study adds to the body of acupuncture and acupressure research
by providing insight into anesthesia providers’ perceptions of these
alternative medicine modalities.

REFERENCES:

1. Anesthesia & Analgesia 2007; 104 (2): 312-17.

. Anesthesia & Analgesia 2012; 115(1): 31-7.

. British Journal of Anaesthesia 2008; 101(2): 151-160.
. Military Medicine 2006; 171(10): 1010-14.

. National Institutes of Health 2014; retrieved from

http://nccam.nih.gov/sites/nccam.nih.gov/filessNCCAM
SP_508.pdf

6. World Health Organization 2003; retrieved from
http://apps.who.int/medicinedocs/en/d/Js4926¢/5.html

7. Global Advances in Health and Medicine 2014; 3(4): 6-7.
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HYPERTENSION OR INAPPROPRIATE BLOOD PRESSURE
CUFF? EDUCATION IN THE PERIOPEARTIVE SETTING

AUTHORS: S. Pai, G. J. Mickus, L. I. Logvinov

AFFILIATION: Anesthesiology, Mayo Clinic Florida,
Jacksonville, FL

INTRODUCTION: Intraoperative blood pressure (BP)
measurement, a standard ASA monitor, is integral in perioperative
care. It is crucial for anesthesia providers to have accurate BP
measurements to properly assess and treat aberrancies. The most
common BP measurement error is “miscuffing” whereby the vast
majority involve under-cuffing large arms'. In addition to the rising
prevalence of obesity in the US? research indicates increasing
mean arm circumferences® with higher measurement error when
under-cuffing versus over-cuffing*’. This data anticipates a rise
in measurement error if trends persist, and ultimately will result
in decreased patient safety as well as accelerate unnecessary
medication costs. In our clinical practice, patients regularly
present to the operating room with inappropriately sized cuffs. Our
investigation involved perioperative staff, included a pre-test, a
brief presentation of current literature, and a post-test to measure
effected change.

METHODS: The sample (n=26) consisted of pre- and postoperative
nurses who routinely select BP cuffs for surgical patients. Prior to
the presentation, each individual completed an 8-question pre-
test to determine baseline BP measurement knowledge, with 3
questions assessing appropriate BP cuff selection for different-
sized model “arms” of rolled sheets. Subsequently a 15-20
minute presentation included a review of current American Heart
Association BP measurement guidelines, focused on common
reasons for false BP readings, reviewed correct size selection with
proper application based on cuffs provided by the facility, illustrated
special considerations for BP measurement, reviewed radial BP
measurement, and included an interactive slide for participants
to point out common errors. Questions were answered, and an
8-question post-test was provided.
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RESULTS: The sample (n=26) consisted of pre- and postoperative
nurses who routinely select BP cuffs for surgical patients. Prior
to the presentation, each individual completed an 8-question pre-
test to determine baseline BP measurement knowledge, with 3
questions assessing appropriate BP cuff selection for different-
sized model “arms” of rolled sheets. Subsequently a 15-20
minute presentation included a review of current American Heart
Association BP measurement guidelines, focused on common
reasons for false BP readings, reviewed correct size selection with
proper application based on cuffs provided by the facility, illustrated
special considerations for BP measurement, reviewed radial BP
measurement, and included an interactive slide for participants
to point out common errors. Questions were answered, and an
8-question post-test was provided.

CONCLUSIONS: In our investigation, respondents did not
demonstrate any difference in overall knowledge post-presentation,
and several explanations may exist. These include inappropriate BP
cuff selection provided at the facility, short presentation duration,
pre/post-test complexity, staff inattentiveness, long-standing
experiential practice, or random answer selection. Further initiatives
are absolutely necessary to achieve evident change. In our continued
pursuit to identify causality, it is imperative for providers to educate
perioperative staff on this topic, thereby providing quality patient
care with precise blood pressure measurements for accurate
interpretation and appropriate treatment.

REFERENCES:

1. Circulation. 1983; 68:763-66
JAMA. 2002; 288:1723-27

Blood Press Monit. 2003; 8:223-27
Lancet. 1982; 2(8288):33-6

Arch Intern Med. 1984; 144:1482-85
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Over-cuffing: Cuff too large for the arm

Under-cuffing: Cuff too small for the arm
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AUTOMATED CASE CANCELLATION REVIEW SYSTEM
IMPROVES SYSTEM BASED PRACTICE LEARNING

AUTHORS: J. R. Starnes, M. D. McEvoy, J. M. Ehrenfeld,
W. Sandberg, J. P. Wanderer

AFFILIATION: Department of Anesthesiology, Vanderbilt
University, Nashville, TN

INTRODUCTION: An automated system to facilitate
anesthesiology resident review of cancelled operating room cases
was implemented on the Preoperative Evaluation Clinic (PEC)
rotation at the authors’ institution. This study aims to evaluate the
impact of this system on resident education.

METHODS: Residents on the PEC rotation during the six months
immediately preceding and following implementation in 2014 were
surveyed about their experience performing cancelled case reviews
on the rotation in order to ascertain the effect of the intervention on
their training.

RESULTS: 35 out of 40 residents (88%) completed the survey.
Significant changes were reported in the number of cases reviewed
by each resident (p<0.0001), perceived importance of review (p =
0.03), and ease of review (p = 0.03) after system implementation.
There was also an increase in the total proportion of cancelled cases
reviewed from 17.3% (34 of 196) to 95.6% (194 0f 203) (p<0.0001).
Non-significant trends were seen in perceived rotation effect on
Accreditation Council for Graduate Medical Education (ACGME)
competencies, including systems-based practice. Several specific
improvements to our clinical practice, including the creation of
standardized guidelines, arose directly from these case reviews.

CONCLUSIONS: Implementation of automated systems can
improve compliance with educational goals by clarifying priorities
and simplifying workflow. This system increased the number of
cases reviewed by residents and the perceived importance of this
review as a part of their educational experience.
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CURRICULUM DEVELOPMENT FOR MEDICAL STUDENT
ULTRASOUND EDUCATION

AUTHORS: L. Maloney', K. Zach!, C. Page?, P. A. Seidman®

AFFILIATION: 'School of Medicine, Stony Brook SOM, Stony
Brook, NY, 2Anesthesiology, Stony Brook SOM, Stony Brook, NY,
3Anesthesiology and Pediatrics, Stony Brook SOM, Stony Brook, NY

INTRODUCTION: Given the AAMC mandate to develop
procedural skill (PS) competency in medical students, the cost and
time effective teaching of PS are increasingly important'. With
evolving technology and cross-disciplinary usage, we believe
Ultrasound (US) training to be integral to PS. This study reports our
experience using’ methods to introduce US training to preclinical
students at minimal cost.

METHODS: Prior to their first PS training session, 95 medical
students from the class of 2017 was given didactic US learning
materials and randomly divided into Group A (GA) and Group B
(GB). Project was granted an IRB educational exemption.

For GA, each student was given 5 minutes to practice scanning a large
Jell-O phantom (LJP) using an US machine. Each LJP contained a
total of 6 objects (pitted olives, pimento olives, and grapes); at least
one of each type of object, with the remaining 3 a random mix of
the 3 (Fig. 1). Students were required to identify various shapes,
densities, and textures using US including differentiating between
the 3 objects (Fig. 2). After the practice session, students received a
different LJP, and were given 90 seconds to identify and count the
6 objects (Fig. 3).

For GB, each student was given a muffin phantom (MP), which
contained a grape, a pitted olive, and a pimento olive (Fig. 4).
Each student was given 5 minutes to practice scanning their MP to
identify the three objects, as well as a 21g spinal needle to attempt
to hit the various objects, practicing in-plane and out-of-plane.
After the practice session, students were given the same 90 second
assessments with the same LJP as GA.

Before and after the skill sessions, students were asked to complete
surveys rating their opinion on the value of US, and their experience
during the session.

RESULTS: Data was analyzed using a Chi Square (p<0.05). There
was no difference in prior US experience between GA and GB, yet
there was a very significant difference in the ability of GA over
GB to correctly identify all 6 objects in the LJP within 90 seconds.
Both groups equally found the objects to be identifiable, though GB
was more likely to feel 90 seconds was not enough time for the
summative scan. GA and GB found the overall experience to be
valuable and enjoyable. The cost per student in GA was $0.56 and
$1.30 for GB. Assembly time for GA phantoms was 2 hours, and 7
hours for GB.

CONCLUSIONS: This study highlights the importance of
critically evaluating proposed changes to medical student PS
curriculum. A novice student’s ability to learn and apply PS
can easily be overestimated by the skill experts who develop the
curriculum. The group of students who practiced only a simple US
scanning technique during the session were more successful during
the summative assessment than the group of students who had an
active experience of scanning and using needles. This suggests
that educators may overestimate the ability of students to learn a
complex skill, and that a slower skill progression is required for
successful US education.

REFERENCES:

1. “Recommendations for Clinical Skills Curricula for
Undergraduate Medical Education” Association of American
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THE DEVELOPMENT AND USE OF SIMULATION
SCENARIOS INDUCING MEDICATION ERRORS FOR USE
IN MEDICAL EDUCATION

AUTHORS: A. Motoyasu!, T. Yorozu?, K. Moriyama®, Y.
TATSUYA*

AFFILIATION: 'Dept. of Anesthesiology, Kyorin university,
Mitaka, Tokyo, Japan, *Dept. of Anesthesiology, Kyorin Universiy,
School of Medicine, Tokyo, Japan, *Dept. of Anesthesiology,
Kyorin University School of Medicine, Tokyo, Japan, “‘Dept. of
Anesthesiology, Kyorin University, Mitaka city, Tokyo, Japan

INTRODUCTION: Junior residents who rotate to anesthesia
during residency occasionally inject an incorrect dose of ephedrine
to patients during anesthesia. We expected that the experience of
injecting the incorrect dose of ephedrine during simulation training
for medical students would prevent medication errors during
residencies; therefore, we designed a scenario that might induce
medication errors. Using a high fidelity patient simulator (HPS),
we investigated students’ responses to a mock experience of a
medication error during anesthesia.

METHODS: The participants were 5th year medical students in
the clinical clerkship rotation in the department of anesthesiology
from 2013 July to 2014 Jun. A group of seven to eight students
are part of each rotation. On the first day of the clinical clerkship,
students observed the actual induction of anesthesia in the
operating room. Students were then taken to a simulation room.
Before the simulation scenario began, the students received a short
lecture about the method of induction of anesthesia, including the
usual dose of anesthetics and ephedrine as a basic vasopressor
drug. The concentration of ephedrine was described as “5 mg/ml”
with a “standard injection of 5 mg” of ephedrine intravenously
every time blood pressure decreased profoundly during the
induction of anesthesia. The preparation of the drugs used for

the induction of anesthesia is shown in Table 1. There were four
scenarios used in the simulation (Table 2). The planned injection
doses of drugs in the simulation are shown in Table 3. For the first
round of simulations, a student played the role of the anesthetist
and an instructor injected the mock anesthetic agent into the
venous line connected to a mock vein. In the cases where sudden
hypotension occurs, the instructor injected 5 mg of ephedrine,
which is 1 ml. For the second round of simulations, the same
scenarios in the first round were used, but students took the roles
of both anesthetist and instructor. We observed the dose injected by
the students during the scenarios.

RESULTS: Thirteen groups were enrolled in this study. The
medication errors that occurred during the simulations are shown in
Table 4. In every group, one or more medication errors occurred. All
but one of these cases was overdoses. Of the 14 cases in which the
wrong dose of ephedrine was injected, nine cases were injected with
40 mg, which was the gross quantity filled in a prepared syringe.
Four cases involved injecting 5 ml (25 mg) instead of 1 ml (5 mg).

CONCLUSIONS: Students tended to inject a gross quantity filled
in a prepared syringe even when they had been taught about the
doses of the drugs during the induction of anesthesia before the
simulation scenarios began. Another incorrect injection was five
times as much as the intended dose, which was possibly due to
confusing the mg and ml units.

We successfully established simulation scenarios to expose medical
students to medication errors. The simulator provided a useful and
safe method of experiencing such errors during the urgent situation
of treating sudden hypotension.

ANESTH ANALG
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Table 1: Preparation of the drugs used during induction of anesthesia

Drug Preparation for the solution (Concentration)
Fentanyl 100ug in 2 ml (50pg/ml )

Propofol 200 mg in 20 ml (10 mg/ml)

Rocuronium 50 mg in 5 ml (10 mg/ml)

Ephedrine 40 mg in 8 ml (5 mg/ml)

Table 2: Profiles of the simulated patients

Scenario | Profile

1 Healthy young man.

2 Elderly man with hypertension and obstetric lung disease.
Sudden hypotension occurs immediately after the induction
of anesthesia.

3 Elderly woman with hypertension and history of angina.
Sudden hypotension occurs immediately after the induction
of anesthesia.

4 Middle-aged man with sever obesity (BMI > 40).

Table 3: Planned injection doses of drugs for each scenario

Scenario 1 2 3 4
Fentanyl 100ug 100pg 100ug 200ug
(2 ml) (2 ml) (2 ml) (2 mix2)
Propofol 100 mg 100 mg 100 mg 200 mg
(10 ml) (10 ml) (10 ml) (20 ml)
Rocuronium 50 mg 50 mg 50 mg 50 mg
(5ml) (5 ml) (5 ml) (5ml)
Ephedrine 5mg (1 ml) each time hypotension less than 70 mm
Hg of systolic blood pressure occurs.

Table 4 Medication errors

Scenario 1 2 3 A
Group

1 = E(40mg/8ml) =
2 P(200mg/20m1) = =
3 = E(25mg/5ml) P(150mg/15ml)
4 = E(40mg/8ml) E(40mg/8ml) =
5 P(200mg/20m]) | E(40mg/8m1) E(25mg/5m1) =
6 = = E(25mg/5m1) = |
7 = E(40mg/8ml) =
8 = _E(4()mg/8ml) = -
9 - - E(35mg/Tm)) -

[ 10 i ; Ei(i()mgl&xﬁ =
1 = E(40mg/8mD = =

B 12 = E(25mg/5mD =
13 P(180mg/18mD | E(40mg/8mD - =

—: no medication error, P: propofol, E: ephedrine.

Drug doses in brackets (mg/ml) are wrong doses injected by students.
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RADIAL ARTERIAL LINE LC-CUSUM LEARNING CURVE
AMONG FIRST YEAR RESIDENTS

AUTHORS: P. Hussey, K. Ueda, E. Bayman

AFFILIATION: Carver College of Medicine, University of lowa,
Iowa City, IA

INTRODUCTION: Radial arterial cannulation is essential
during major surgeries to allow accurate real-time hemodynamic
monitoring and repeated arterial blood sampling.! To date, there is
no study available for a standard learning curve of radial arterial
cannulation to assess the performance of each individual cumulative
success rate as “competent” or “not competent” for anesthesia
residents. CUSUM is one of the emerging methods to evaluate
learning curves.? There are two different CUSUM methods:
standard CUSUM and learning curve (CUSUM). LC-CUSUM is
designed to not to penalize new learners with consequitive failures
during the initial period due to immediate inexperience.’ Therefore,
the primary objective of the study was creating a learning curve
using the LC-CUSUM model for adult radial arterial cannulation
for anesthesia residents based on the electronic anesthesia records
(Epic system) to identify outlier residents (slow learner residents).

METHODS: This was a retrospective observational study that
developed by LC-CUSUM model of first attempt success in radial
arterial line placement. We reviewed the Epic electronic intra-
operative anesthesia record from July 1, 2012 to June 30, 2013 of
first attempt success of arterial cannulation. 13 CA-1 anesthesia
residents were included in the study and 587 arterial line attempts
were identified. Other data were also obtained from medical
records, such as gender, first valid blood pressure, and presence
of peripheral vascular disease. Data was analyzed using SAS 9.3
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statistical software and Cusum plots were generated. Acceptable
failure rate and unacceptable failure rates are pre-determined. Based
on these rates, each anesthesia resident’s performance was classified
as “competent” or “not competent”.

RESULTS: Table 1. Arterial line cannulation attempts of Clinical
Anesthesia Year 1 residents

77% of first year anesthesia residents were unable to achieve an
acceptable failure rate (40%) based on raw data. When observing
with CUSUM method, 54% of residents were unable to achieve an
acceptable failure rate. In comparison with standard CUSUM, at
least five residents benefitted with the LC-CUSUM model at hO=-
2.4. Using the LC-CUSUM model, 23% of residents were unable to
achieve an acceptable failure rate as compared to 77% when using
raw data.

CONCLUSIONS: LC-CUSUM can develop a standard curve
of radial arterial cannulation skill for anesthesia residents and
can determine when a resident becomes proficient. Outlier
residents, if available, can also be identified for continuing
educational opportunities. This model can also be applied in the
many other procedures residents must learn to become proficient
anesthesiologists.

REFERENCES:

1. Learning manual skills in anesthesiology: Is there a
recommended number of cases for anesthetic procedures?
Anesth Analg 1998;86:635-9.

2. LC-CUSUM test. Anaesthesia 2010;65:755-6.

3. A method for monitoring a process from an out of control to an
in control state: application to the learning curve. Statist Med
2010;29:1900-9.

Operator Total Total success CUSUM LC-CUSUM LC-CUSUM LC-CUSUM
h0= 2.75 2 24 2.8
CA1A1 40 24 (60%) 16 15 16 37

CA1.2 36 23 (64%) 16 13 14 15

CA1.3 34 15 (44%) - 26 27 28

CA14 62 35 (56%) 56 21 24 25

CA1.5 63 29 (46%) - 20 56 57

CA1.6 41 14 (34%) - 13 - -

CA1.7 49 19 (46%) - - - -

CA1.8 38 18 (47%) 16 13 14 15

CA1.9 60 30 (50%) - 31 34 35

CA1.11 20 7 (35%) - - - -

CA1.12 62 32 (51%) - 31 56 57
CA1.13 40 23 (58%) 36 14 15 20
CA1.14 42 26 (62%) 28 19 22 23
Median (IQR) | 45 (38,60) 23 (51%) 28(16,34) 20 (14,24) 28(15,32) 31(21,37)
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EFFECTS OF THE MEDICAL PAYMENT SYSTEM ON
JAPANESE SURGEONS’ PRODUCTIVITY:A
PRELIMINARY REPORT

AUTHORS: Y. Nakata', T. Yoshimura?, Y. Watanabe', H. Otake?

AFFILIATION: 'Graduate School of Public Health, Teikyo
University, Tokyo, Japan, *Department of Anestheisa, Shin-
yurigaoka General Hospital, Kawasaki, Japan, *Department of
Anestheisa, Showa University School of Medicine, Tokyo, Japan

INTRODUCTION: Surgeons’ productivity has a great influence
on operating room efficiency. Japan has maintained universal health
insurance system for more than half a century. Most health care
providers are reimbursed on a fee-for-service basis according to the
fee schedule that set prices uniformly at the national level. This fee
schedule is revised every two years at the Central Social Insurance
Medical Council. Malmquist index (MI) represents productivity
change of a decision making unit (DMU) between two time periods.
The goal of this study is to compute surgeons’ productivity before
and after the revision of medical payment system, and to evaluate
the impact of the revision on their productivity change.

METHODS: We focused on the revision of medical payment
system that was implemented on April 1, 2014. We collected data of
all the surgical procedures performed from April 1 through June 30,
2013 (period 1) which was before the revision, and those performed
from April 1 through June 30, 2014 (period 2) which was after the
revision.

We employed Malmquist model under the constant returns-to-scale
assumptions. We defined the DMU as a surgeon with the highest
academic rank in the surgery. Inputs were defined as (1) the number
of medical doctors who assisted surgery, and (2) the time of surgical
operation from skin incision to skin closure. The output was defined
as the surgical fee for each surgery.

We added all the inputs and outputs of the surgical procedures for
each DMU during these study periods, and computed his/her MI,
catch-up effect (CU) and frontier-shift effect (FS). The natural
logarithms of the MI, CU and FS allow us to interpret these results
as percent changes. The natural logarithm of MI > 0 indicates
progress in total factor productivity of the DMU from period 1 to 2,
while that of MI = 0 and MI < 0 respectively indicate the status quo
and deterioration in the productivity. Similarly, a natural logarithm
for the CU and the FS measure of greater than 0 implies that there
is efficiency progress and frontier technology progress, respectively.

Statistical analysis was conducted on the natural logarithms of
these values using student t-test. A p-value < 0.05 was considered
statistically significant.
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RESULTS: We analyzed 2,549 surgical procedures performed by
93 surgeons during the two study periods.

The percent change of MI was not significantly different from 0 (p
= 0.58), which demonstrated that the total factor productivity did
not change significantly from period 1 to period 2. However, the
percent change of CU was significantly greater than 0 (p = 0.03),
which demonstrated the surgeons significantly improved efficiency
in period 2. The percent change of FS was significantly smaller than
0 (p < 0.0001), which indicated regress in the frontier technology
from period 1 to 2 (Table). This regress is considered to be due to a
reduction of surgical fees.

CONCLUSIONS: Surgeons’ productivity did not significantly
change before and after the revision of medical payment system.
This is because surgeons performed surgery more efficiently to
compensate for the reduced reimbursement.

Values are expressed as mean + SD.*The value is significantly
different from 0 (p < 0.05).

Percent change from 2013 to 2014
Productivity +29+49.7%
Catch-up effect +124+£528%*
Frontier-shift effect -96+£91%"
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LARYNGOSCOPY SKILL TRANSFER AFTER MANIKIN
PRACTICE WITH VARYING ANATOMY AND DIFFICULTY

AUTHORS: S. Seshadri', N. Delson?, S. Kedarisetty?,
R. H. Hastings*

AFFILIATION: 'Anesthesiology, UC San Diego, La Jolla, CA,
“Mechanical & Aerospace Engineering, UC San Diego, La Jolla, CA,
3School of Medicine, UC San Diego, La Jolla, CA, *Anesthesiology,
VA San Diego Healthcare System, San Diego, CA

INTRODUCTION: Practicing direct laryngoscopy on airway
models allows trainees to gain experience without putting patients
at risk, but the acquired skills may not transfer well because most
manikins do not model human variability. This study investigated
whether skill transfer would be improved by training on adjustable
models that could simulate the range of airway anatomies and
laryngoscopy difficulty found in patients.

METHODS: Subjects were 129 paramedic and medical students
with minimal airway experience who gave informed consent. They
were divided randomly among three educational interventions
with 12 training trials on either 1) a commercial airway model
with one configuration, 2) an adjustable model held static in a
single configuration or 3) the adjustable model varied through the
standard configuration and three more difficult airway anatomies.
Skill transfer was assessed with 3 test laryngoscopies each on two
unfamiliar models. a Medical Plastics model that poses significant
laryngoscopy difficulty and an easy configuration of the adjustable
manikin. A trained observer assessed each procedure for intubation
success, duration < 30 sec and laryngoscope blade contact with
teeth. Performance was compared for the training phase vs. the two
subsequent tests and among the training groups by ANOVA
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RESULTS: On the last 3 trials of the training phase, the average
rate for intubation success, duration < 30 sec, and no teeth contact
was > 90% across subjects in each group (Figure). Performance on
the easy test manikin compared favorably with the testing phase. In
contrast, the 3 outcome measures deteriorated on the difficult test
manikin regardless of group (P < 0.01). Even so, subjects trained
with multiple configurations of the adjustable model averaged 80%
intubation success on the difficult test manikin, significantly greater
than the 60-70% rate for the other groups (P < 0.05).

CONCLUSIONS: Better intubation success on the difficult test
manikin indicates that the practice protocol with the adjustable
model provided better skill transfer than did the protocols with non-
adjusting models. In published work, laryngoscopy skill transfer
on airway models has been about 70%'?, so the result here may
represent a small improvement. The previous papers proposed that
practicing on more difficult models improves skill transfer. Taken
with the current data, the findings suggest that training formats
could be designed around airway models with multiple airway
anatomy adjustments and increasing procedural difficulty to enable
students to transfer laryngoscopy skills to patients. Such a program
would reduce the need for practice on live humans.

REFERENCES:
1. Anesth Analg 93:656, 2001;
2. Anesth Analg 113:862, 2011
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COMPLIANCE WITH SURGICAL CARE IMPROVEMENT
PROJECT-INFECTION-10 AND ITS IMPACT ON THE
INCIDENCE OF SURGICAL SITE INFECTION

AUTHORS: M. J. Brown, T. B. Curry, D. J. Kor

AFFILIATION: Department of Anesthesiology, Mayo Clinic,
Rochester, MN

INTRODUCTION: Perioperative hypothermia has been identified
as a risk factor for Surgical Site Infection (SSI), and its prevention
was implemented as a key metric included in the Joint Commission’s
Surgical Care Improvement Project (SCIP) in 2009. However, little
data existed to support this metric.

METHODS: After IRB approval, patients who underwent surgical
intervention in one of five surgical specialties (orthopedic, general,
spine, vascular, neurologic) with Type 1 surgical wounds during
the time period of January 2003-December 2012 were identified
in the Mayo Clinic Division of Infectious Disease SSI database.
A total of 1934 patients who were diagnosed with SSI and 5512
age, sex, ASA status, date of surgery and procedure code matched
controls were included in analysis. Compliance in composite and
individual components of SCIP-Inf-10 was determined in the two
cohorts. Components of SCIP-Inf-10 include: (1) Temperature > 36
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°C measured 30 min before or 15 min after the documentation of
“Anesthesia End” in the perioperative record and (2) The use of
forced-air warming device documented in the perioperative record.
Additionally, non-complaint end-of-case temperature was stratified
into 5 categories (<35 °C, 35.0-35.2 °C, 35.2-35.5 °C, 35.5-35.7 °C,
and 35.7-35.9 © C) to determine if there is an association between
hypothermia and SSI.

RESULTS: Compliance with the SCIP-Inf-10 clinical process
of care measure significantly improved after its implementation
as a quality metric (98.6 vs. 92.9%, P<0.01). However, in both
univariate and multivariate analyses, compliance with composite
and individual components of SCIP-Inf-10 was not associated with
the avoidance of SSI (Table 3 and 4). Additionally, end of surgical
case temperature below 36 °C, measured in five distinct categories,
was not associated with SSI (p=0.39).

CONCLUSIONS: Although compliance with the SCIP-Inf-10
clinical process of care measure increased significantly after its
implementation in 2009, achieving SCIP-10 compliance was not
associated with SSI prevention. This suggests that neither end-
of-procedure temperature nor the use of a forced-air warming
device should be used as a reportable quality metric in the quest to
reduce SSIs.

Table 1. Univariate analysis of SCIP-Inf-10 Performance Metrics and the Incidence of SSI

SSI (n=1934) Control (n=5512) p value
SCIP temperature compliance 1431 (74.0) 4106 (74.5) 0.67
Forced-air warming device documented 1682 (87.0) 4747 (86.1) 0.35
Temperature compliance or forced air
Warming device documented 1836 (94.9) 5228 (94.9) 0.88

Temperature compliance requires a temperature of > 36 °C is recorded within 30 min before or 15 min

after documentation of “anesthesia end” in the perioperative record. Data are shown as number (%).

Table 2. Multivariate Analysis of SCIP-Inf-10 Performance Metrics and SSI

Odds Ratio 95% CI p value
Composite SCIP-10 compliance 1.01 0.77-1.31 0.99
Temperature compliant 1.02 0.90-1.16 0.75
Forced-air warming device documented 1.02 0.87-1.22 0.74

Adjusted for surgical duration, body mass index (BMI), diabetes, peripheral vascular disease,

cerebrovascular disease, cirrhotic liver disease, and plasma transfusion required



ABSTRACTS

S-142.

ARTERIAL CATHETERIZATION: BLIND PALPATION VS
ULTRASOUND GUIDED TECHQIUE. ON-GOING STUDY

AUTHORS: J. Lee!, Y. Yeap?

AFFILIATION: 'Dept. of Anesthesiology, Indiana University of
School of Medicine, Indianapolis, IN, Dep. of Anesthesiology,
Indiana University School of Medicine, Indianapolis, IN

INTRODUCTION: Arterial catheterization has become
commonplace in OR to provide convenient and reliable access
for frequent blood gas analysis, blood sampling, and real-time
hemodynamic monitoring for critically ill patients and major
surgeries. Several randomized controlled trials and meta-analyses
have shown that use of ultrasound reduces complication and
increases first-attempt success rate when compared with blind
palpation technique. We hypothesized that ultrasound guidance for
artery catheterization will improve placement time for arterial line
in the OR.

METHODS: Following IRB approval, consented adult patients
undergoing routine surgery were randomized to the conventional
blind palpation or ultrasound guidance technique for artery
catheterization. In this study we compared time required for
placement of arterial line placement, number of sites, number
of catheters used, and number of operators required to insert the
arterial line. All catheterizations in both groups is performed by
trained anesthesiology residents (CA-2 and CA-3 residents or staff
anesthesiologist) who have similar level of experience in radial
arterial catheterization with palpation technique and with US guided
technique. In both groups, arterial catheterizations were performed
after induction of general anesthesia. Start time was defined as
the time when the ultrasound machine is turned on before gel is
placed on the transducer. In the palpation technique, start time of the
procedure is defined as the time when the operator’s finger will be
placed on the wrist to palpate the radial pulse. End time is recorded
after successful arterial cannulation with appropriate pulsatile blood
flow return.

Table 1: Patient Demographics

S-142

ANESTH ANALG
2015; 120; S-1 —S-532

RESULTS: A total of 73 subjects, 42 blind palpation group and
31 ultrasound group are currently enrolled for the study. Total time
taken for successful arterial catheterization for blind palpation
group vs ultrasound guidance group were 219 seconds and 187
seconds, respectively (p valve 0.63). Total number of the attempts,
number of sites used, number of the catheter used and total number
of operators were consistently higher in blind technique (See Table
2). Ultrasound rescue was required in 4 out of 42 patients in the
blind palpation group. In contrast, only 1 out of 31 patient cross over
to the palpation technique in ultrasound technique group.

CONCLUSIONS: Despite the frequency of arterial catheterization
done in the OR, blind palpation technique continues to be a clinical
challenge even for the most experienced anesthesiologist. At this
time, time for successful arterial line placement for both blind and
ultrasound guidance technique are similar. However, ultrasound
technique added benefit in using less sites and number of catheters
used. This could be a potential deduction in complications and costs.
Nevertheless, this is still on-going investigation. Our sample size
of the study needed to complete the study is at least 210 patients in
each group.

REFERENCES:
1. Crit Care Med .2003; 31 (2): 481 - 484.
2. Acad Emerg Med. 2006; 13 (12): 1275 - 1279.

Blind palpation (n=42) Ultrasound guided (n=31)
Age (yrs) 53.5 54.5
Weight (Kg) 92.1 83.6
Height (cm) 170.8 170.1
ASA class 2.95 3
Baseline SBP (mmHg) 133.7 120.0
Baseline HR (beats/min) 90.8 84.3

Table 2: Time take for Arterial line catheterization

Blind palpation (n=42) | Ultrasound guided (n=31) | p-value
Time to success, mean (sec) 219 187 0.63
Number of attempts, mean 2.29 1.62
Number of sites, mean 1.23 1.03
Number of catheter used, mean 1.74 1.17
Number of operators, mean 1.14 1.06

Number of cross over to other technique | 4

1
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AUTOMATED ONGOING PROFESSIONAL
PERFORMANCE EVALUATION (OPPE) AS PART OF A 360°
ASSESSMENT OF THE ACGME CORE COMPETENCIES
FOR ANESTHESIOLOGY RESIDENTS

AUTHORS: L. Ring, J. D’ Armiento

AFFILIATION: 'Anesthesiology, Vanderbilt University School
of Medicine, Nashville, TN, ?Vanderbilt University, Nashville, TN,
3Anesthesiology, Vanderbilt University, Nashville, TN

INTRODUCTION: The ACGME Core Program Requirements
state that training programs must provide objective assessments of
competence and use multiple evaluators of resident performance,
including peer-to-peer evaluation. Manual collection of this data
currently involves a significant amount of time and administrative
effort, as well as a reported fear of lack of anonymity on the part
of the residents. As such, an automated, anonymous Ongoing
Professional Practice Evaluation (OPPE) that incorporates the
ACGME core competencies and fulfills this requirement would be a
programmatic improvement.

METHODS: With IRB exemption, we sent a voluntary survey
to residents in our training program concerning their attitudes
surrounding peer-to-peer evaluation. They also completed a self-
evaluation with the same questions that are asked on the OPPE
when they evaluate peers. We then created an automated system
that assigns peer-to-peer evaluations and collects and collates
the data (See Figure 1) within the existing electronic medical
record workflow. See Table 1 for the evaluation assignments
generated logic.

Table 1
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RESULTS: Seventy-six percent (46/60) of residents responded
to the pre-implementation survey and 75% (45/60) completed
the self-evaluation, the results of which are shown in Table 2 and
Table 3, respectively. Residents rated themselves most commonly
as ‘good’ on all OPPE questions except for professionalism and
communication, where the most common rating was ‘excellent’ (see
Figure 2). One thousand one hundred and thirty-five evaluations
were generated and 518 were completed (46% completion rate) over
the six month period after implementation, for an average of 11.5
OPPEs per resident.

CONCLUSIONS: We created an automated, anonymous system
for gathering peer-to-peer evaluation that requires no administrative
time for evaluation generation or data entry. Furthermore, the
system has generated a substantial number of evaluations that were
previously difficult to collect and a corpus of data helpful in resident
evaluation. The implications for this type of peer-to peer evaluation
system are significant because every ACGME accredited residency
programs is required to have multiple evaluators that assess
resident’s growth and performance within the 6 core competencies
area. Furthermore, as the time to complete resident assessments
in the Milestones era will be substantial, automated approaches to
data collection and reporting will be of great value to the Clinical
Competency Committee and Program Director. Future studies will
compare resident OPPE to faculty evaluations of residents as well as
that of nurses, other care staff, and patients.

evaluations based on the logic below:

same as the evaluatee’s StartTime in an anesthetic care record.

A-Z and Z-A every other month).

The hospital wide enterprise data warehouse, which includes data from the electronic medical record and resident scheduling programs, assigns

a. Create a listing of all resident-to-resident pairings based on current active residents.
b. Calculate the number of patient care handoffs that each pair has had over the past 9 months. A handoff is defined as the evaluator’s StopTime is the

c. Pairings for each evaluator are ranked by the number of handoffs they have had (highest to lowest) and then alphabetically by evaluatee (alternating

d. The top 5 pairings are selected for each evaluator with the following exclusions:
- The same person cannot be evaluated twice by the same evaluator within a 3-month period
- Asingle person cannot be evaluated by more than 5 people in any given month.

Figure 1: Screenshot of OPPE Form Completed by Residents for Peer to Peer Evaluation
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Figure 2: Percentage of Resident Responses by Category for the Pre-Implementation OPPE
Self-Evaluation (N=45)
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S-143 ¢ continued

Table 2

Strongly Disagree Neutral Agree Strongly

Disagree Agree
| am satisfied with the amount of feedback | receive from my peers about 1 15 16 8 1
my performance.
I receive timely feedback from my peers about my performance 2 21 9 9 0
| would like to be anonymously evaluated by my peers about 2 1" 10 16 2
my performance.
| would like to anonymously evaluate my peers concerning 1 13 9 15 2
their performance.
I regularly reflect on my own performance in order to set goals for 0 0 1 23 17
professional growth.
| think that reflecting on my performance is useful in setting 0 0 1 23 17
professional goals.
| think that performing a self-evaluation of my performance is useful. 1 4 2 23 "
| would like to receive summary feedback from peer evaluations about my 4 3 10 16 8
performance compared to peer evaluations of my residency class and to the
residency as a whole.
| would like to receive summary feedback about my performance showing a 4 3 9 18 7
comparison of evaluations from my peers and faculty.
| think that an anonymous peer evaluation system will provide more honest 1 2 5 20 13
feedback as compared to evaluations where the evaluator is identified.
Table 3 Self-Evaluation

Poor Fair Good Very Good Abstain

Engages in evidence based practice. Integrates new evidence 0 8 28 3 1
to improve patient care practice
Demonstrates medical knowledge about established and evolving 0 8 29 2 1
science related to the practice of anesthesia care.
Behaves in a manner that exemplifies professionalism (honesty, integrity, 0 1 17 21 1
work ethic, punctuality, altruism, bringing honor to the profession
Communicates in a manner that demonstrates respect toward coworkers, 0 2 17 19 1
facilitates interdisciplinary teamwork, results in effective information
exchange and optimal patient care
Adapts well to changing clinical demands affecting workload and 0 6 21 12 1
resource allocation
Organized and well-prepared for clinical assignment. Provides excellent and 0 2 23 14 1
compassionate patient care and demonstrates excellence in clinical skills
Appropriately seeks and accepts consultation from colleagues. 0 5 24 10 1
Comfortable handing over care of patient, accepting a hand over 0 5 24 10 1
of care from, or sharing responsibility for the care of a patient
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USE AND EFFECT OF QUANTITATIVE FEEDBACK

FOR LEARNING AND QUALITY IMPROVEMENT IN
ANESTHESIOLOGY AT TWO ACADEMIC INSTITUTIONS:
A COMPARATIVE CASE STUDY

AUTHORS: A. Brovender', C. Mc Donnell?, G. Baker®

AFFILIATION: 'Anesthesiology, Vancouver Coastal Health,
Vancouver, BC, Canada, 2Anesthesiology, The Hospital for Sick
Children, Toronto, ON, Canada, ’Institute for Health Policy,
Management and Evaluation, University of Toronto, Toronto,
ON, Canada.

INTRODUCTION: Providing quantitative performance feedback
to individuals and clinical groups is one strategy to reduce morbidity
and mortality within medicine' and has been shown to be effective
in promoting practice change’. Both system design and context
may affect effectiveness and usability of quantitative feedback.
Contextual features that may affect usability include organizational
culture, leadership, communication, and availability of resources.
Anesthesiology groups wishing to adopt or institute quantitative
feedback programs are hampered by a lack of published accounts
for such systems. Through case studies, the following questions
were explored: How is quantitative feedback being used to support
learning and quality improvement? What design features have been
found to be helpful in this regard? How is quantitative performance
feedback perceived by providers? What contextual features support
or hinder efforts in response to quantitative feedback?

METHODS: Two institutions that provided anesthesiologists with
quantitative performance feedback were identified through review
of the literature, and word of mouth. Case studies were conducted
that consisted of detailed descriptions of the setting, system for
collecting and communicating feedback, examples of performance
reports and semi-structured interviews with department chiefs,
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quality leaders and front line workers. Interview transcripts were
analyzed using a general inductive approach through coding, then
categorization and thematic development.

RESULTS: The characteristics of each site and their feedback
program are presented in table 1. The contribution of contextual
and design elements to program use was complex (table 2).
Providers at both sites had high acceptance of metrics that were
salient, representative, actionable, and with transparent collection
methodology. Training and orientation to quality science helped
providers interpret performance reports. Providers from site I
described uncertainty in report interpretation, a lack of timely
reports hampering experimentation, and a lack of time and
mentorship. Providers from site II were supportive of the program
but struggled to comply with quality initiatives and processes when
multiple projects caused provider distraction, and, when a loss of
appreciation for individual contributions and skills was perceived.
Schematics of learning and improvement mechanisms at each site
are provided in figures 1 and 2.

CONCLUSIONS: The use of quantitative performance feedback
on learning and quality improvement in anesthesiology is a complex
process that is influenced by both feedback design and contextual
factors. Careful consideration of these factors, in conjunction
with an understanding of the theoretical underpinnings of quality
improvement science, individual learning, and group learning,
during program design will be paramount in maximizing the power
of this promising tool.

REFERENCES:
1. Anes Analg 2011; 112:958
2. Cochrane Database Syst Rev. 2012:CD000259

Figure 1: Mechanisms of learning and change stemming from quantitative performance feedback at Site |
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Table 1: Site and program characteristics
Characteristic Site | Site Il

Health institution type

Private, not-for-profit, academic center.

Private, not-for-profit, academic center.

Location

Canada, city of < 1 million

United States, city of > 2 million

Referral base

Provincial

Global

Case volume and mix

~24 000 surgical cases per year

~35 000 surgical cases per year

represented by the data | 40% ambulatory 75% ambulatory

Anesthesiologist Fee for service Salary plus variable compensation
remuneration

Anesthesiologist group | 30 physicians 50 physicians

size and provider type 40 CRNAs

Data abstraction

Health records analysts from the
department of medical records

Trained human data abstractors from the research and quality divisions of
the department

Level of measurement

Individuals

Group

Measurement Items

Six quality indicators that describe
patient condition in PACU

Quality dashboard modeled on a balanced scorecard
Data pertaining to QI projects and safety initiatives

Data reporting Quarterly (intended) Weekly and monthly for data related to QI projects and initiatives
frequency Reports delayed, sometimes cancelled Quarterly for quality dashboard
Report design Visual scatterplot: Provider scores Run charts and control charts showing longitudinal variation compared to

indexed to the mean for each indicator
No longitudinal information

benchmarks or goals

Actions arising from
data

Individual reflection and action
No expectations for use from
departmental or institutional leadership

Group goal setting

Group brainstorming of key drivers

Formal quality improvement projects aimed at improving particular measures
Reporting to hospital executive team and board of trustees

Reporting to insurers/ payers

Reporting to the public via institution’s website

S-144 « CONTINUED ON NEXT PAGE
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Table 2: Design and Contextual factors affecting usability

Dimension

Site |

Site Il

Motivation for practice change

Intrinsic: competitiveness, conformity, beneficence

Intrinsic: competitiveness, professionalism, beneficence
Extrinsic: variable compensation, career advancement

Communication of quantitative
performance feedback

Passive
Hard copy report placed in departmental mailbox.
No discussion during meetings or appraisals

Passive and active
Reports published on website and departmental newsletter
Results presented at meetings

Department member orientation
to program

None

New members oriented by department and quality chairs and
receive basic training in QI methodology

Leadership

Passive and intradepartmental

Active and multilevel

Accountability

Department must demonstrate some QA/QI
activity to hospital administration and regional
health authority but this does not need to include
quantitative performance information

Department expected to collect metrics and engage in
downstream action by the board of directors and executive
team

Performance measure choice

Metrics on individual performance
Outcome measures
Limited input from providers

Metrics on group performance
Process and outcome measures
Input from providers encouraged, metrics undergo testing

No goals or benchmarks and pilot phase prior to use
Group consensus goal-setting
Comparisons to baseline and published benchmarks
Group norms and culture Individualism Team-based care emphasized

Anesthesia providers all autonomous
Immature safety culture

Anesthesia providers of different levels of autonomy and
responsibility
Robust safety and learning culture

Barriers

Culture of individuality

Passive leadership

Poor availability of resources

Low quality improvement capacity
Provider resistance to change
Stakeholder alignment

Distrust of other clinical departments and
institution’s management

Provider resistance to change

Limited availability of resources

Improvement project and data fatigue
Duplication with other departments and services
Stakeholder alignment

Multiyear timelines of change
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ONGOING PROFESSIONAL PRACTICE
EVALUATION(OPPE) METRICS IMPROVE COMPLIANCE
WITH INTRAOPERATIVE HANDOFF PROCEDURES

AUTHORS:J. Tan', J. R. Ruiz', J. Roquemore?, C. Stevens?,
T. Rahlfs!

AFFILIATION: 'Anesthesiology and Perioperative Medicine,
MD Anderson Cancer Center, Houston, TX, 2Office of Performance
Improvement/Clinical Operations Informatics, MD Anderson
Cancer Center, Houston, TX

INTRODUCTION: In 2006, The Joint Commission’s National
Patient Safety Report stipulated that institutions must implement
standardized handoff reports when transferring care of patients
between health care providers.! Intraoperative handoffs between
anesthesia providers have been gaining attention’> and recent
literature suggests that the frequency of intraoperative handoffs is
associated with increased patient morbidity and mortality.?

The use of Ongoing Professional Practice Evaluation (OPPE)
metrics for the evaluation of medical staff and performance
improvement has already been described.* We now present
how OPPE has the potential to influence patient safety by
improving anesthesia providers’ compliance to an intraoperative
handoff protocol.

METHODS: A faculty task force developed an intraoperative
handoff protocol which was implemented in September 2013 into
PICIS®, the department’s anesthesia information management
system (AIMS). Evidence to having completed the protocol was
measured by attesting to six items (Fig. 1), agreed by the task
force to represent essential components of a proper intraoperative
handoff. Under IRB approval, compliance to this attestation was
measured at monthly intervals by extracting the metrics from
the PICIS® database. Data were gathered from 70 physician
anesthesiologists over a one year period. Personal and overall
faculty performance was shared with individual faculty at quarterly
intervals (Fig 2).

RESULTS:Figure 3 represents the p-chart generated by Statit
PPRTM. Average faculty compliance to the protocol, as measured
by OPPE metrics, began at 53.25% after the first month of
implementation and steadily increased to 87.39% in the most
recent month. The overall average compliance for the entire period
was 74.9%.

CONCLUSIONS: As seen with efforts to implement changes to
clinical practice in other domains,” compliance to this protocol
documentation was initially low, possibly due to unfamiliarity with
the requirement and/or resistance to change. However, as this data
was made transparent through feedback sessions with providers,
compliance increased and currently rests at 87%. Further analysis
of data indicated that a small number of non-compliant participants
(outliers) were able to bias the results and therefore this percentage
may represent an underestimation of the faculty’s participation in
the protocol as a whole.

We recognize that documentation of completion of the handoff
protocol does not guarantee that a proper handoff occurred.
However, faculty were required to address all six critical parameters
with free text entry which may provide sufficient incentive and
prompting to follow the complete handoff procedure.

In summary, we have presented an example of how OPPE
metrics are able to encourage adherence to an intraoperative
handoff protocol. Proper handoffs have the potential to improve
patient outcomes.
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GRACE UNDER FIRE: IDENTIFYING PREDICTORS OF
SUCCESS IN SIMULATION-BASED EDUCATION

AUTHORS: S. T. Samuelson, A. Goldberg, S. DeMaria

AFFILIATION: Anesthesiology, Icahn School of Medicine at
Mount Sinai, New York, NY

INTRODUCTION: With increased utilization of high-fidelity
human patient simulation for education and assessment in
anesthesiology, it has become apparent that some people engage
readily with the simulated environment, while others stubbornly
resist. To facilitate learning in this medium, it may be possible to
identify characteristics predisposing participants to such behavior.
“Mindfulness”, a concept borrowed from the psychology literature,
is generally defined as focusing one’s attention in a nonjudgmental
manner or accepting the experience occurring in the present
moment.1 Furthermore, willingness to engage in simulation, i.e.
suspend one’s disbelief, may confer a more emotionally charged
experience and even an enhanced ability to learn from a simulated
scenario. In this study we examine whether a measure of Mindfulness
can predict emotional impact and improved performance.

METHODS:After IRB approval, PGY-2 Anesthesiology residents
were recruited to participate in a 12-week simulation-based didactic
curriculum. Prior to beginning, each resident completed the Kentucky
Inventory of Mindfulness Scale (KIMS), in which a higher scale
indicates increased mindfulness.! Residents participated in one or
two structured operating room scenarios each week. After 8 weeks,
resident performances on four remaining scenarios were objectively
rated by blinded attending anesthesiologists using the Anesthesia
Non-Technical Skills (ANTS) scale (this validated scale assesses
task management, teamworking, situation awareness, and decision
making).? At the end of the curriculum, each participant completed
an Impact of Events Scale (IES, a measure of psychological response
to a stressor in which a higher score indicates higher impact)® and
were asked 1) how helpful and 2) how traumatic they had found the
curriculum (1-5, with 5 being highest). Multivariable analysis was
carried out to analyze the effect of KIMS score on IES, self report of
trauma/helpfulness, and objective performance.

RESULTS: 26 Anesthesiology residents were recruited, all of
whom completed the entire 12-week simulation-based curriculum.
Higher KIMS score was significantly associated with higher IES
score (p=0.005) and with greater subjective report of trauma
(p=0.002). On objective assessment of performance, higher ANTS
score was associated with greater self-report of trauma (p<0.0169)
and of helpfulness (p<0.0246).

CONCLUSIONS: In this study, greater mindfulness was associated
with increased post-curriculum emotional impact, subjective report
of helpfulness/trauma, and enhanced performance in simulated
scenarios. As all of these are suggestive of “engaged” participants, it
may be that a measure of mindfulness can be employed in the future
to help identify those who would benefit most from simulation-
based learning.

REFERENCES:

1. Baer,R. A, etal. (2004). The Kentucky inventory of mindfulness
skills. Assessment 11 (3): 191-206.

2. Fletcher G, et al. (2003). Anaesthetists’ non-technical skills
(ANTS). Br J Anaesth 90:580-8

3. Horowitz M et al. Impact of Event Scale: a measure of subjective
stress. Psychosom Med. 1979 May;41(3):209-18.
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TEN YEARS OF EXPERIENCE OF SYSTEM-BASED
PRACTICE PROJCT FOR ANESTHESIOLOGY RESIDENTS

AUTHORS: T. Sakai, T. D. Emerick, R. M. Patel

AFFILIATION: Department of Anesthesiology, University of
Pittsburgh School of Medicine, Pittsburgh, PA.

INTRODUCTION: The Accreditation Council for Graduate
Medical Education has emphasized in its core competencies and
more recently, in its Milestones Project, that residents understand
the importance of systems-based practice (SBP). In principle, SBP
refers to the use of available resources to manage patients with the
highest standards of safety in a cost-effective and efficient manner.
All residency programs in the United States have developed specific
interventions and curricula to teach SBP and have attempted to
evaluate residents in this competency domain. To date, however, no
long-term analysis of SBP projects within a residency program has
been performed. The purpose of the study is to review a ten-year
experience of an anesthesiology residency program where senior
residents have completed a mandatory SBP project.

METHODS: Under IRB approval, graduated residents’ SBP
projects for the last 10 years (2004 - 2013) were reviewed. This SBP
project was taken place during the final year of the anesthesiology
residency (PGY-4) from September to May. Residents were
introduced to the projects in September with benchmarks set such
as project identification, data collection, and proposal draft. The
draft was reviewed by the program director and completed as the
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written proposal. The written proposal was reviewed, evaluated,
and graded by two members of the department executive steering
committee in March. The SBP projects concluded in May with oral
presentations by each resident to the department executive steering
committee, who evaluated oral presentation. Each project received
scores for clinical significance, proper identification of contributing
factors, proposed solution, and presentation technique using a
Likert scale (1-9, where 9 is the best). For the analyses, the projects
were categorized into seven areas: safety initiatives, economic
analysis, process analysis, policy change recommendations,
education initiatives, teamwork/communication, and operating
room efficiency. Evaluation scores were analyzed. The rate of
implementation of project ideas within the department based on the
presentations to the executive committee was examined.

RESULTS: A total of 149 projects were completed. Among
the seven areas, policy change recommendations was the most
frequently chosen category (46 projects, 30.9%), followed by
process analysis (36 projects, 24.2%). The overall evaluation
score was 7.6 £ 0.6 (mean + SD) (Table 1). Among 111 projects
presented in 2004-2011, 45 projects (40.5%) were implemented in
the department. These projects with implementation received higher
evaluation scores in clinical significance (7.9 + 0.6 vs. 7.6 £ 0.6; p =
0.029) compared to the projects that were not implemented.

CONCLUSIONS: This SBP project method has given residents the
opportunity to participate in improving the efficiency and safety of
a hospital system.

Table 1 Representative Systems-Based Practice Projects with Top Scores per Category Presented for the Last 10 Years

CATEGORY TITLE SCORE
(Overall)
Policy change recommendations Early Preoperative Type and Screen Analysis of Patients at High Risk for Red Blood Cell 8.5
Alloimmunization
Emergent Airway Management During Codes 8.5
Proposed Initiative to Reduce Intraoperative Wastage of Blood Products 8.5
Process analysis +An Indirect Laryngoscope: A Cost Effective Adjunct for Difficult Airway Management in 84
Off-Site Locations
Preventing Diversion from Automated Drug Dispensing Machines 84
Difficult Intubation: What”s the Story? 8.3
Safety initiatives Painful for the Patient and Anesthesia Provider 8.3
How Should We Screen for Pregnancy in Our Patients? 8.2
Improving Safety of Off-Site Procedures on the Weekend 8.2
Teamwork/Communication Anesthesia Members to Critical Care Medicine Communication 8.5
Improvement in Communication with Blood Bank 8.3
Can You Hear Me Now? A Discussion of Communication within an UPMC Affiliated 8.2
Department of Anesthesiology and Suggestions for Improvement
Education initiatives Standardizing Emergency Response Equipment for Anesthesiologists and Providing 8.3
Training for Usage of All Equipment
Increased Education of Radiation Exposure and Safety Procedures for Anesthesia 8.0
Personnel in the Operating Room
The Telephone Game 7.7
Operating room efficiency Creating User Friendly Summary Cover Sheet 8.7
ISMETT-UPMC Palermo Operating Room Efficiency 8.0
Incomplete Cardiac Preoperative Evaluations Causing Cancellation and Delay on the 74
Morning of Surgery
Economic analysis The Effectiveness and Economics of the Use of Chlorhexidine-Impregnated Sponges in 74
Central Venous Catheter Dressings
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THE INFLUENCE OF DEATH IN SIMULATION-BASED
ANESTHESIOLOGY TRAINING: HOW MUCH IS
TOO MUCH?

AUTHORS: S. T. Samuelson, A. Goldberg, S. DeMaria

AFFILIATION: Anesthesiology, Icahn School of Medicine at
Mount Sinai, New York, NY

INTRODUCTION: While high-fidelity patient simulation
has gained ever-increasing support as a tool for anesthesiology
education and assessment,' few guidelines have been established
to maximize its efficacy. In recent years there has been debate
regarding the influence of “failure”, i.e. patient death, on learning
and performance, and little data exists to support or oppose its
inclusion in anesthesiology training. This study examined whether
death of simulated patients could be correlated with objectively-
assessed performance in a simulated curriculum.

METHODS: After IRB approval, PGY-2 Anesthesiology residents
from our institution were recruited to participate in a 12-week
structured simulation-based didactic curriculum. Each week,
residents were presented one or two operating room scenarios
in which they had to manage a simulated patient. The residents
were divided into three cohorts: 1) patient always dies, 2) patient
never dies, and 3) patient dies approximately 50% of the time in
an unpredictable fashion. After 8 weeks of the simulation-based
curriculum had been completed, residents were then objectively
scored on four remaining scenarios by blinded attending
anesthesiologists using the validated Anesthesia Non-Technical
Skills (ANTS) scale (this scale does not analyze patient outcome,
but rather assesses task management, teamworking, situation
awareness, and decision making).? Linear regression was carried out
to analyze the effect of cohort assignment on objective performance
in these selected scenarios.

RESULTS: 26 Anesthesiology residents were recruited to complete
the simulation-based curriculum, of which 9 were assigned to the
“patient never dies” cohort, 9 to the “patient always dies” cohort,
and 8 to the “patient dies unpredictably” cohort. All participants
completed all scenarios. Assignment to the “patient never dies”
cohort and the “patient dies unpredictably” cohort were both
associated with higher ANTS scores (p=0.0185 and p=0.0054,
respectively). Conversely, assignment to the “patient always dies”
cohort was associated with poorer performance as measured by the
ANTS (p=0.0057).

CONCLUSIONS: In this study, residents who predictably
experienced patient death in the simulated scenarios performed
worse in non-technical skills assessments as measured by the ANTS.
Residents who never experienced patient death, or who experienced
patient death in an unpredictable fashion, did significantly better.
While further investigation may clarify this association, it may be
that expectation of failure predisposed participants to lackluster
performance by undermining confidence or encouraging emotional
detachment over time.

REFERENCES:

1. Naik, Viren N. and Susan E. Brien. “Review article: Simulation:
a means to address and improve patient safety.” Can J Anesth
(2013; 60:2): 192-200.

2. Fletcher G, McGeorge P, Flin R, Glavin R, Maran N (2003)
Anaesthetists’ non-technical skills (ANTS). Evaluation of a
behavioural marker system. Br J Anaesth 90:580-8.
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VIEWS OF US ANESTHESIOLOGISTS ABOUT
HEALTH CARE COSTS AND THE PERIOPERATIVE
SURGICAL HOME

AUTHORS: D. R. Raphael, M. Cannesson, J. Rinehart, Z. Kain

AFFILIATION: Department of Anesthesiology and Perioperative
Care, University of California, Irvine, Orange, CA

INTRODUCTION: The push to reduce health care costs while
improving quality of care and patient experience in the United
States (US) has become urgent. In 2013 Tiburt et. al. surveyed
the views of US physicians about containing health care costsl.
Physicians expressed enthusiasm for strategies that focus on
quality and continuity of care rather than financial reforms. The
Perioperative Surgical Home (PSH) is a proposed model that
calls for anesthesiologist led coordination of care from decision
to operate until 30 days after discharge. Proof of concept has been
established2, but the question of widespread adoption remains. We
used a survey based on the instrument developed by Tiburt et. al.
to assess anesthesiologists’ views about health care costs and the
PSH model.

METHODS: Following IRB approval and instrument development
by a taskforce of anesthesiologists, a cross-sectional survey was
sent via email to 6,000 randomly chosen American Society of
Anesthesiologists (ASA) members. A power analysis assuming a
random uniform distribution of responses for each survey question
showed that 750 respondents would result in an approximate
precision for point estimates of +3.2% with 99.7% confidence. We
assumed a 12.5% response rate, indicating 6,000 surveys would
need to be sent. Data was collected in March through May of 2014
using an online survey tool and non-practicing respondents were
excluded. Respondents were asked about responsibility for cost
reduction, enthusiasm for cost reduction strategies, understanding
of the PSH model, and comfort with new practice roles.

RESULTS: A total of 883 anesthesiologists completed the survey
(14.7%). Respondents expressed fair or good understanding of
the PSH model (75%). They agreed that anesthesiologists should
coordinate patient care from scheduling to hospital discharge (60%),
and that coordination of pre-operative (81%) and post-operative
(64%) care should become standard. Respondents expressed
comfort managing preoperative (95%), intraoperative (100%) and
postoperative (79%) care. Respondents agreed that coordination
of postoperative care would improve outcomes (89%), reduce cost
(82%), length of stay (81%) and readmission rate (73%) (Tables
1&2). Anesthesiologists were somewhat or not enthusiastic about
Medicare payment cuts (99%), implementing bundled payments
(95%), and eliminating fee for service (92%). Anesthesiologists
attributed major responsibility for cost reduction to hospitals
(57%) and insurance companies (54%) and felt professional
societies (21%), trial lawyers (18%), and employers (17%) bare no
responsibility for cost reduction.

CONCLUSIONS: US anesthesiologists” perceptions  of
responsibility for controlling costs and their enthusiasm for cost
containment strategies closely reflect those of US physicians
reported by Tilbert et. al.

There is broad understanding and support for the PSH model
among US anesthesiologists. Notably there is strong agreement that
anesthesiologist coordination of post-operative care will improve
outcomes and reduce cost.

REFERENCES:
1JAMA 2013 Jul 24/31; 310:380.
2Anesth Analg. 2014 May;118(5):1081-9.

2. PLoS One, 2012 Sep 7, Poly I:C enhances susceptibility to
secondary pulmonary infections by gram-positive bacteria.

Table 1. Characteristics of US Anesthesiologists Responding to Survey

Characteristic

Respondents (n=883)

Age
<30 22(2)
30-39 180 (20)
40-49 153 (17)
50-59 340 (39)
60-69 157 (18)
70 or older 31(4)
Male sex 689 (78)
Region®
Midwest 279 (32)
South 246 (28)
Northeast 187 (21)
West 128 (15)
Other 36 (4)
Practice setting type®
Community Hospital 433 (49)
Free Standing Surgery Center 312 (36)
University Hospital 254 (29)
Community Hospital (Teaching) 210 (24)
Children's Hospital 91 (10)
Office Based Anesthesia 81(9)
Other 31(4)
Political self-characterization”
Very conservative 113 (13)
Somewhat conservative 275 (31)
Independent / moderate 287 (33)
Somewhat liberal / progressive 157 (18)
Very liberal / progressive 49 (6)

* Numbers may not add to total because of missing data for some questions

2 %
Number of responses > number of respondents due to multiple answers allowed

Table 2. Self-reported Responsibility and Enthusiasm for Various Means of Reducing
Heath Care Costs Among US Anesthesiologist Survey Respondents

No. (%)

Major Some No

ibility  Responsibility Responsibility

Entities with potential responsibility to reduce cost

of health care (n=875)
Employers
Government
Hospitals
Insurance Companies
Physicians
Patients
Pharmaceutical Companies
Professional Societies
Technology Companies
Trial Lawyers

Strategies to reduce cost of health care (n=873)
Bundled payment model
Eliminate fee-for-service model
Pay for performance
Medicare payment cuts

Compensation reform

Enthusiastic Enthusiastic

178 (20) 546 (62) 151 (17)
323(37) 452 (52) 100 (11)
499 (57) 362 (41) 14(2)
472 (54) 364 (42) 39 (4)
332(38) 506 (58) 37 (4)
399 (46) 426 (49) 50 (6)
417 (48) 405 (46) 53 (6)
122 (14) 566 (65) 187 (21)
229 (26) 526 (60) 120 (14)
419 (48) 295 (34) 161 (18)
Very Somewhat Not

Enthusiastic

43 (5) 272 (31) 558 (64)
67(8) 211 (24) 595 (68)
124 (14) 401 (46) 348 (40)
6(1) 55 (6) 812 (93)
167 (19) 387 (44) 319 (37)
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PRIOR PODCAST EXPERIENCE MODERATES EFFICACY
OF ELECTROENCEPHALOGRAPHY

AUTHORS: T. Vasilopoulos', D. F. Chau?, M. Bensalem-Owen’,
J. E. Cibula‘, B. G. Fahy'

AFFILIATION: 'Anesthesiology, University of Florida,
Gainesville, FL, ?Pediatrics, The Children’s Hospital of the King’s
Daughters, Norfolk, VA, *Neurology, University of Kentucky,
Lexington, KY, “Neurology, University of Florida, Gainesville, FL

INTRODUCTION: There is continued interest for using
technology to enhance medical education and the variables that may
impact its success.

METHODS: Anesthesiology residents and fourth year medical
students participated in an electroencephalography (EEG)
educational video podcast module. A 25-item evaluation tool was
administered before any EEG education was provided (baseline)
and the podcast was then viewed. Another 25-item evaluation
tool was administered following podcast viewing (after podcast).
Ten EEG interpretations were completed with a neurophysiologist
with an additional 25-item evaluation tool administered following
the interpretations (after 10 EEG interpretations). Participants
were surveyed concerning technology and podcasting experience
before the educational module and their responses to the podcast
educational model. Multiple analyses were performed' to evaluate
differences in improvement in EEG evaluation scores between the
podcast module and the standard didactics (control group); and?
to evaluate potential moderation by technology and the podcast
experience on the change in mean EEG evaluation scores from after
the podcast module to after 10 EEG interpretations.

RESULTS: 21 anesthesiology residents and 12 fourth-year
medical students participated. Scores on the 25-item evaluation
tool increased with each evaluation time (P < 0.001, Figure 1).
Moderation analyses revealed that individuals with more podcast
experience (four or more previous podcasts) had greater increases
in scores after a podcast to after 10 EEG compared to individuals
with less experience (three or fewer previous podcasts) (P = 0.027,
Figure 2). Furthermore, as compared to a control group with similar
baseline characteristics that received only standard didactics
without a podcast, those in the podcast group had greater increases
in mean EEG evaluation scores between baseline and after 10 EEG
interpretations (Figure 3).

CONCLUSIONS: In reviewing the improvement in EEG
evaluation following a podcast education module, those with more
podcast experience achieved greater gains in EEG evaluation scores.
For EEG education, those receiving the podcast education module
showed greater increases in scores compared to those receiving
didactic teaching without podcasting, as measured by change in a
mean EEG evaluation scores.
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AN ANALYSIS OF ANESTHETIC INTERVENTIONS AND
ANESTHESIA START TIMES

AUTHORS: Jain', M. J. Bloom?, S. Kendale?, J. Kim*, L. Russo*,
G. Cuff*, A. D. Rosenberg*

AFFILIATION: 'Anesthesiology, New York University Langone
Medical Center, New York, NY, 2Anesthesiology, NYU Langone
Medical Center, New York, NY, *Anesthesiology, NYU, New York,
NY, “Anesthesiology, NYU School of Medicine, New York, NY

INTRODUCTION: As the healthcare landscape evolves, hospital
administrators are requiring healthcare providers, including
anesthesiologists, to be more efficient and cost-effective. Currently,
no national benchmark exists for intraoperative anesthesia induction
and preparation times. Without an existing standard, healthcare
administrators may have unrealistic expectations as to what the
average “anesthesia induction time” should be. To help establish a
baseline, we have provided the average “anesthesia induction” times
for 40,120 out of 52,349 cases performed in our institution based
upon the number of anesthetic procedures/interventions performed
to prepare a patient for surgery.

METHODS: With IRB approval, a retrospective analysis of
52,349 cases was performed from our electronic medical record in
a 15-month period. 12,247 anesthetic interventions were excluded
for incomplete documentation of data points or for extreme outliers
in the data set, considered being five standard deviations away from
mean. The average time from “wheels into the operating room” to
“ready for surgical preparation and positioning” of 40,102 cases
were recorded based upon the number of anesthetic procedures/
interventions performed.

RESULTS:
Inserted by Anesthesia Count Time to StdDev
Ready or
Prep
None 3546 7.53 6.20
v 5375 8.40 5.74
Airway only 2997 12.68 7.89

IV + airway (either LMA or ETT) | 22026 12.78 6.17

Multiple IVs + airway 1796 18.70 9.34
IV +Aline + airway 1696 28.64 13.04
Multiple IVs + Aline + airway 1660 30.38 13.80
Aline + CVP + airway 474 48.69 15.37
[V + Aline + CVP + airway 480 50.44 17.31
Multiple IVs + Aline + CVP + 52 54.10 24.09
airway

TOTAL 40102
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CONCLUSIONS: Our results reveal the average intraoperative
anesthesia ready time based on the number of anesthetic procedures/
interventions performed in an academic medical center. This data
may help administrators and anesthesiology departments create
realistic models toward perioperative efficiency. Further analysis of
the data is needed to differentiate the average anesthesia ready time
of cases based on staffing (attending alone versus with house staff
or nurse anesthetist).

Anesthesia Intervention Time

80-
™ 60+
£
=
£
£ 40
[}
E
= 20
0
(]
F &SP @S
2 i 2l Sl S S S o
¢x\ x x x x x x x
v Q¢

Intervention



ABSTRACTS

S-153.

12 MONTH MULTINATIONAL EPISODIC DAILY
LEARNING ONLINE MOBILE CURRICULUM
(STARTPREP) FOR 990 ANESTHESIA RESIDENTS
DESIGNED TO PREPARE THEM FOR COMPETENCY IN
THE ANESTHESIA BASIC SCIENCES

AUTHORS: J. T. Chandrasoma', L. F. Chu', L. Ngai?, E. Piehl’,
G. McFadyen*, A. J. Traynor?

AFFILIATION: 'Anesthesia, Stanford University Anesthesia
Informatics and Media Lab, Stanford, CA, 2Anesthesia, USC, Los
Angeles, CA, 3Anesthesia, University of Colorado Denver, Denver,
CO, *Anesthesia, Stanford University, Stanford, CA

INTRODUCTION: Episodic daily learning reduces cognitive load
by promoting the assimilation of concepts with prior knowledge.
This interim study assessed a 12-month multi-institutional online
course called STARTprep that delivers basic science curriculum
to anesthesia residents in daily modules to prepare them for
competency in the anesthesia basic sciences. The program uses
open-source learning management system (LMS) tools to deploy
individualized learning. The authors hypothesized that a structured
daily course delivered in a mobile format would lead to feelings of
greater preparedness for high stakes educational milestone testing,
and increased mastery of basic science concepts assessed on high
stakes educational testing milestones.

METHODS: A human subjects protocol (#27444) was obtained
through the IRB to enroll learners. 992 post-graduate year (PGY)-2
residents from 36 institutions in the U.S., 1 in Australia and 1 in
South Africa were invited and enrolled. Enrollment was voluntary,
and performance was blinded to home institutions.

Students logged onto the course for daily lessons that consisted
of a pre-test, a brief teaching text complemented by interactive
components, and a post-test. Discussion forums, flashcard topical
review, audio podcasts, in addition to an online question bank of
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4000 questions were additional program components. Monthly
comprehensive assessments (MCA’s) were administered and
qualitative feedback was solicited daily. The Moodle LMS was used
to build the online course. Data were analyzed using SPSS 22 (IBM,
Armonk, NY).

RESULTS: Demographics of Learners

52% of participants were male and 48% female. The largest program
had 28 CA-1 residents and the smallest program 5 CA-1 residents.
38 participating institutions from across the US, Australia and South
Africa. 99% used learning technologies in college/ medical school
and 59% had completed a previous online course.

Course Performance and Participation

81% of residents who used STARTprep for at least 3 months say that
STARTprep is more engaging than traditional study methods, and
86% of residents say it is more engaging than traditional lectures.
92% of learners say that STARTprep helps them make better clinical
decisions and 94% say it helps them feel more prepared for daily
cases. 100% of students who used STARTprep received a pass score
on the ABA Part 1 2014 examination.

After completing STARTprep, a majority of learners felt moderately
or strongly prepared to pass a high stakes educational testing
milestone.

Qualitative analysis revealed a strong preference for modules that
situated concepts in clinical context enabling assimilation with prior
schema. Learners used the flashcards and individualized study tools
at a far great rate than the discussion forums.

CONCLUSIONS: This interim study suggests that a daily
online curriculum makes them feel more prepared for high stakes
educational milestones, engages learners more than traditional
lectures and study methods, allows them to learn at times that are
convenient to their needs and lifestyles and reveals their strengths
and gaps in knowledge of the anesthesia basic sciences.
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S-154.

PROPOFOL POSTCONDITIONING CONFERS HEPATIC
PROTECTION VIA ACTIVATING NRF2 IN THE EARLY
MINUTES OF REPERFUSION WHICH REQUIRES
ADIPONECTIN IN MICE

AUTHORS: . H. Li, W. Yao, M. Irwin, Z. Xia

AFFILIATION: Department of Anaesthesiology, The University of
Hong Kong, Hong Kong, Hong Kong

INTRODUCTION: Propofol, an anaesthetic agent, given during
early reperfusion (propofol postconditioning, PPC) attenuates
hepatic ischemia reperfusion (HIR) injury. However, the underlying
mechanism of PPC hepatic protection is unclear. We and others
showed that nuclear factor-like 2 (Nrf2)/heme oxygenase-1 (HO-
1) pathway activation'? and the accumulation of adiponectin (APN,
a molecule with cytoprotection)® in response to HIR injury are
cytoprotective against HIR. The aims of this study were to examine
whether the activation of Nrf2 in the early minutes of reperfusion
is critical in PPC hepatic protection, and whether this activation of
Nrf2/HO-1 in PPC is mediated by APN.

METHODS: Wild-type(WT) or APN knock-out(KO) mice were
subjected to seventy percent partial hepatic warm ischemia for 60 min
followed by various durations (0, 0.5, 1, 2, 4, 24hr) of reperfusion in
the absence or presence of PPC achieved by intravenously injection
of propofol (30 mg/kg body weight per hour) for 30 min at the onset
of reperfusion. Some of the WT mice were treated with selective
Nrf2 inhibitor, luetolin (20pM), 5 minutes before inducing HIR.
Cultured mouse hepatocytes (AML12) were subjected to 12 hours
hypoxia and 6 hours reoxygenation (H/R) without or with PPC,
some of the sub-groups were infected with Nrf2 or APN siRNAs to
knock down Nrf2 or APN gene, respectively.

RESULTS: HIR significantly increased hepatic injury manifested
as evaluated serum aspartate aminotransferase (AST), alanine
aminotransferase (ALT), and evaluated suzike’s injury score that
were associated with increased hepatic 15-F2t-isoprostane and
reduced superoxide dismutase(SOD) from 4hr to 24hr after the
induction of reperfusion (Rep) in WT mice (P<0.05 vs. Sham-
operatived control). And these changes were further aggravated
in APN KO mice (P<0.05 vs. WT). HIR-induced Nrf2 activation
( translocation into the nucleus) was detected from 1 hour after
Rep while HO-1 expression was increased from 4 hours after Rep
in WT but not in KO mice (P<0.05 vs. sham-operatived control).
PPC significantly enhanced Nrf2 activation as early as 0.5 hours
and increased HO-1 protein expression at 2 hours after Rep, which
was accompanied with reduced AST, ALT, 15-F2t-isoprostane and
elevated SOD. All these protective effects of PPC were cancelled
in WT mice treated with leotulin or in KO mice. Similarly, PPC
significantly reduced post-hypoxic lactate dehydrogenase release
and apoptotic cells, accompanied with increased Nrf2 activation
and HO-1 protein expression in cultured AML12 cells, where these
cellular protection of PPC were cancelled by either Nrf2 or APN
gene knock-down.

CONCLUSIONS: PPC confers hepatic protective effects against
HIR by reducing oxidative stress via activating Nrf2 in the early
minutes of reperfusion, and subsequently enhanced HO-1 induction,
and this process is mediated by APN.

REFERENCES:

1. Oxid Med Cell Longev, 2014: 258567
2. Ann Surg, 2014, 260(1):118-27

3. J Hepatol, 2014, 61(4):825-31
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MILRINONE-INDUCED LOW CENTRAL VENOUS
PRESSURE IN LIVE LIVER DONORS: CENTRAL VENOUS
PRESSURE-GUIDED VS STROKE VOLUME VARIATION-
GUIDED TECHNIQUES

AUTHORS: J. Lee!, M. Hur', J. Lee?, D. KIM?, C. Jung*

AFFILIATION: !'Anesthesiology and pain medicine, Seoul
National University Hospital, Seoul, Korea, Republic of,
2Anesthesiology and Pain Medicine, Seoul Metropolitan
Government Boramae Medical Cent, Seoul, Korea, Republic of,
3Anesthesiology and Pain Medicine, Seoul National University
College of Medicine, Seoul, Korea, Republic of, *Anesthesiology
and Pain Medicine, Seoul National University Hospital, Seoul,
Korea, Republic of.

INTRODUCTION: Low central venous pressure (CVP) is known
to improve surgical environment during hepatectomy. However,
disadvantages associated with the central venous catheterization
claimed less invasive CVP monitoring tool. Arterial pressure-derived
stroke volume variation (SVV) is a useful alternative considering
its close relationship with the CVP during hepatectomy'. However,
this relationship has never been confirmed in low CVP made with
vasodilator, which was essential for donor hepatectomy?. We tested
the feasibility of SVV monitoring to guide milrinone-induced low
CVP during live liver donor hepatectomy.

METHODS: The target SVV value corresponding to target CVP, 5
mmHg, was sought while CVP-guided low CVP was applied to 19
donor hepatectomies. Then the target SVV value was used for the
SVV-guided method in next 19 donors. Characteristic features of
the CVP- and the SVV-guided groups were compared, and factors
contributing to the best outcome were analyzed.
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RESULTS: The target SVV identified by regression analysis
was 9%. Surgical field grade and intraoperative bleeding were
comparable between the two groups. The ratio of achieving target
values was significantly higher in the CVP-guided group than the
SVV-guided group (99% vs 79%, P = 0.005). Multivariate logistic
regression analysis revealed younger age and lower CVP during
hepatectomy were independent predictors of better surgical field.
The CVP during hepatectomy was best predicted by linear mixed
effect model including baseline CVP, groups and their interactions
with milrinone infusion time.

CONCLUSIONS: The SVV is as effective a guide as the CVP to
provide milrinone-induced low CVP during live donor hepatectomy.
However, CVP is a more useful guide because it is easily managed
and significantly related with surgical field enhancement. Clinicians
should consider advantages and disadvantages of CVP or SVV
monitoring during donor hepatectomy.

REFERENCES:

1. Dunki-Jacobs EM, Philips P, Scoggins CR, McMasters KM,
Martin RC, 2nd. Stroke volume variation in hepatic resection:
a replacement for standard central venous pressure monitoring.
Annals of surgical oncology. 2014;21(2):473-8.

2. Ryu HG, Nahm FS, Sohn HM, Jeong EJ, Jung CW. Low central
venous pressure with milrinone during living donor hepatectomy.
American journal of transplantation : official journal of the
American Society of Transplantation and the American Society
of Transplant Surgeons. 2010;10(4):877-82.
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SEVOFLURANE PRECONDITIONING AND
POSTCONDITIONG AT CLINICALLY RELEVANT DOSES
INDUCE PROTECTIVE EFFECTS ON HEPATIC ISCHEMIA
REPERFUSION IN RATS

AUTHORS: S. Shiraishi', S. Cho? 1. Shibata', O. Yoshitomi®,
T. Maekawal, T. HARA*

AFFILIATION: 'Anesthesiology, Nagasaki University Hospital,
Nagasaki, Japan, *Anesthesiology, Japanese Red Cross Society,
Nagasaki Atomic Bomb H, Nagasaki, Japan, 3Anesthesiology,
Nagasaki University School of Medicine, Nagasaki, Japan,
“Anesthesiology, Nagasaki University, Nagasaki, Japan

INTRODUCTION: Hepatic ischemia-reperfusion (IR) injury
caused by Pringle maneuver to prevent blood loss during liver
resection still remains a factor that contributes to postoperative
morbidity and mortality. This study investigated whether the clinic
relevant doses of sevoflurane has the properties of preconditioning
(PreC) and postconditioning (PostC) against hepatic IR injury.

METHODS: All experimental procedures and protocols described
in this study were approved by the local institutional committee.
Male SD rats were divided into three groups: rats in group PF (n =
8) received propofol at 39 mg/kg/h and fentanyl at 30 pg/kg/h from
60 min before ischemia until the end of the experimental procedure,
rats in groups SPreC (n = 8) and SPostC (n =7) received propofol
and fentanyl, and propofol was replaced by 2.5% sevoflurane for
30 min from 35min before ischemia in SPreC group and for 30
min from 5min before reperfusion in SPostC group. All groups
underwent 1 h of warm ischemia of median and left lateral lobes,
followed by 3 h of reperfusion. Serum alanine aminotransferase
(ALT), aspartate aminotransferase (AST), and lactic dehydrogenase
(LDH) levels were determined. The results are expressed as mean
+ standard deviation. Statistical analysis was performed by analysis
of variance for repeated measures followed by Dunnett’s test and
one-way analysis of variance followed by the Tukey-Kramer test.

RESULTS: There were no significant differences in blood pressure,
body temperature, heart rate among groups. Compared with those in
group PF, the serum ALT, ASL, and LDH levels at 3 hours after
reperfusion significantly decreased in groups SPreC and SPosC.
There were no significant differences in the serum ALT, ASL, and
LDH levels between groups SPreC and SPosC.

CONCLUSIONS: The clinic relevant doses of sevoflurane-
induced PreC and PostC could effectively attenuate hepatic IR
injury as compared with propofol and fentanyl anesthesia. Thus, the
application of sevoflurane PreC and PostC might be more beneficial
for postoperative liver function than propofol and fentanyl in
patients receiving hepatectomy under inflow occlusion.
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COMPARISON OF THE EFFECT OF PREOPERATIVE
MELD AND MELD-NA SCORES ON OUTCOME AFTER
LIVER TRANSPLANTATION

AUTHORS: T. Lai, G. Wagener

AFFILIATION: Anesthesiology, Columbia University, New York,
NY

INTRODUCTION: The United Network for Organ Sharing
(UNOS) and the Organ Procurement and Transplantation Network
(OPTN) recently changed the criteria for allocation of liver
transplant graft from the MELD score to the MELD-Na score'. The
MELD-Na score is a modification of the MELD score that includes
sodium levels and correlates better with waitlist mortality than
the traditional MELD scorel. Little is known about the effect of
preoperative MELD-Na score on outcome after liver transplantation.

METHODS: We retrospectively compared the effect of MELD
and MELD-Na scores on 90-day and 1-year mortality/graft failure
after liver transplantation. MELD-Na was calculated as per
UNOS policy: MELD-Na = MELD + 1.32 x (137-Na) - [0.033 x
MELD*(137-Na)] for any MELD score >11.

RESULTS: 610 patients undergoing liver transplant from xx
to xx were included in this study. The MELD-Na scores were
significantly higher than the MELD scores (22.6 +/-12.1 vs. 21.21
+/-10.5, p<0.0001). In 91 patients MELD-Na was -1.5 +/- 0.8 points
lower than MELD score and in 285 patients MELD-Na was 2.8 +/-
2.1 points higher than the MELD score (see figure).

MELD-Na and MELD scores were higher in patients who died or
required re-transplantation within 90 days (n=41) and 1 year (n=95).
The areas under the curve of the receiver operator characteristics
curves of MELD and MELD-Na to predict 90-day and 1-year
mortality/graft failure were not different (see table).

CONCLUSIONS: MELD-Na scores were higher than MELD
scores. This may impact the availability of grafts, especially for
patients who receive exception points for cancer, for example.

The preoperative MELD-Na score did not improve the predictive
power of MELD score on post-liver transplant outcome. The
definitive impact of MELD-Na on waitlist mortality and outcome
after liver transplantation will only be obvious after the introduction
of the UNOS rule change.

REFERENCES:

1. http://optn.transplant.hrsa.gov/ContentDocuments/OPTN _
Policy Notice 07-24-2014.pdf

2. Kim WR, Biggins SW, Kremers WK, et al. Hyponatremia and
mortality among patients on the liver-transplant waiting list. N
Engl J Med 2008;359:1018-26.
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IMPACT OF INTRAVENOUS ACETAMINOPHEN ON EARLY
POSTOPERATIVE PERIOD AFTER AWAKE CRANIOTOMY

AUTHORS: K. Kamata', N. Morioka', T. Maruyama?, K. Hirooka!,
N. Komayama', Y. Muragaki?, M. Ozaki'

AFFILIATION: Anesthesiology, Tokyo Women’s Medical
University, Tokyo, Japan, 2Neurosurgery, Tokyo Women’s Medical
University, Tokyo, Japan

INTRODUCTION: Multimodal analgesia with intravenous (IV)
acetaminophen or nonsteroidal anti-inflammatory drugs (NSAIDs)
has been widespread because it reduces opioid-related adverse
effects. Both postoperative nausea and vomiting (PONV) and
pain are recognized to deteriorate the clinical course of patients.
Particularly in the neurosurgical field, PONV and postcraniotomy
headache should be calmed to distinguish the incidence of lethal
complications such as intracranial hemorrhage. The aim of this
study is to evaluate efficacy of intraoperatively administrated IV
acetaminophen and NSAIDs during the early postoperative period
following elective craniotomy.

METHODS: Anesthetic charts and clinical records in the intensive
care unit (ICU) of 19 awake craniotomies for glioma resection
under “asleep-awake-asleep” technique were reviewed. All
participants received 50 mg of diclofenac suppository until the
beginning of awake phase, and either IV acetaminophen (2000 mg)
or flurbiprofen axetil (1 mg/kg) were supplementary given until the
end of operation. Incidences of complications during awake phase
of operation as well as during ICU stay were analyzed.

Characteristics of the patients.
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RESULTS: Ten patients received acetaminophen (Group A) and
9 patients received flurbiprofen axetil (Group F) intraoperatively.
Demographics and operative backgrounds of the patients were not
significantly different between each group. All patients discharged
from ICU the morning after surgery. At the beginning of operation,
scalp blocks with lidocaoine and ropivacaine were applied to
every patient. Total dose of ropivacaine was significantly higher
in Group F (p=0.01). General anesthesia was provided with
propofol/remifentanil/fentanyl during first asleep phase. Propofol
and fentanyl consumption were comparable. A greater amount
of remifentanil was given for the patients in Group A (p=0.03),
although none of the patients received remifentanil infusion
from the beginning of awake phase. The number of patients who
complained of headache, nausea, vomiting, and shivering during
operation was not significantly different between the study groups.
Postcraiotomy headache was more frequent in Group F (8 patients)
than in Group A (4 patients; p=0.03) in ICU. However, time to first
rescue pain medication (p=0.91) and its requirement (p=0.11) were
comparable. Incidence of postoperative nausea was not significantly
different (1 patient in Group A, 4 patients in Group F; p=0.09). All
4 patients who complained of nausea developed vomiting in Group
F, whereas no one vomited in Group A (p=0.02). Sleep disturbance
was recorded in 2 patients in Group A and 4 patients in Group F,
respectively (p=0.26). Fluctuation of body temperature in ICU was
comparable. Characteristics of the patients are shown in the Table.

CONCLUSIONS: Compared with  flurbiprofen  axetil,
prophylactically administrated 2000 mg of acetaminophen reduces
the incidence of PONV after awake craniotomy, mainly mediated
through superior pain control.

Acetaminophen (A, n=10) Flurbiprofen axetil (F, n=9)
Age (yr) 40 (9) 39 (11)
Gender [M/F] 6/4 5/4
Height (cm) 169 (13) 169 (11)
Weight (kg) 63 (10) 67 (14)
ASA-PS [1/2/3] 5/4/1 6/3/0
Operative time (min) 417 (65) 412 (104)
Anesthesia time (min) 500 (64) 492 (104)
Tumor location [frontal/temporal/parietal] 811 9/0/0
Side of hemisphere [left/right] 6/4 712
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S-159.

PROPOFOL ANESTHESIA SHOWED NO EFFECT ON
THE DOPAMINERGIC ACCELERATION INDUCED
BY METHAMPHTAMINE AND NOMIFENSINE IN RAT
STRIATUM - IN VIVO MICRODIALYSIS STUDY

AUTHORS: Y. U. Adachi

AFFILIATION: Department of Emergency Medicine, Nagoya
University Hospital, Nagoya, Japan
INTRODUCTION: Previously, we demonstrated that inhalational

anesthesia markedly enhanced the increase of the extracellular
concentration of dopamine (DA) induced by administration of

methamphetamine (Met) and nomifensine (Nom) using in vivo e o e e b S
microdialysis experiments. Met reverses DA transporter (DAT) and T e b R e e

busy peesentation

Nom inhibits DAT, and both increase the DA concentration in the
brain. The effect of propofol anesthesia on DA regulation modified
by psychotic drugs was not fully investigated. In the current
investigation, we studied the effect of propofol and sevoflurane ayy
anesthesia on the extracellular concentration of DA and metabolites
with a treatment of Met and Nom in rat striatum.

METHODS: Male adult Sprangue-Dawley rats were used.
Microdialysis probe was inserted into the right striatum and
perfused with modified Ringer solution (2 pl/min). Samples
were collected every 20 min and the concentrations of DA,
3,4-dihydroxyphenylacetic acid (DOPAC), 3-methoxytyramine
(3-MT) and homovanillic acid (HVA) in each dialysate were
determined by HPLC.

Rats were administered saline, same volume of 2 mg/kg Met or
10 mg/kg Nom, with or without 1-hr propofol anesthesia (20 mg/

DA % of Basal

Fig. 2. Effect of methamphetamine and propofol anesthesia on extracellular concentration of dopamine and metabolites. Coutrok

kg bolus administration followed by 25 or 50 mg/kg/h infusion). et ot bs bt siton e by 35S oo DA e, DORAC. 1 T
Another group of rats were anesthetized with sevoflurane (2.5%). s s Py S e A

All data were presented as percent changes from the baseline and
expressed as mean + SE.

RESULTS: Propofol showed no effect on the extracellular
concentration of DA during anesthesia, however, propofol decreased
DA concentration after anesthesia in high dose group (Fig. 1).
Sevoflurane anesthesia increased the concentration of metabolites
(Fig. 1). Systemic administration of Met and Nom increased the
extracellular concentration of DA (Fig. 2,3). Sevoflurane anesthesia
significantly enhanced the increase of DA induced by both Met and
Nom (Fig. 4), whereas, propofol anesthesia showed no effect on
the Met- and Nom-induced DA increase throughout the anesthesia
(Fig. 2, 3).

CONCLUSIONS: The results of current investigation
demonstrated that propofol showed smaller interactions on DA
Fig. 3, Effcet of nomifensine and propofol anesthesia on cxtracellular concentration of dopemine and metabolites. Coutrol o

release and metabolism than sevoflurane in the animals treated with e e T e 0 e D e e e oD
. mgkg boks admimstration followed by 25 or 0 mgkgh infusion. DA: dopamine, DOPAC. 3 4-dihydroxyphenylacetic acid, 3-
psychotroplc agents. MT: 3-methoxstyramine and HVA: bomovanillic acid. Significant diferences were visible and asterisks were omitted in the
current figures for avoiding busy presestation

DA % of Basal

HVA % of Basal

DOPAC %

Recently, a plenty of harmful effects of volatile anesthetics on
central nervous system have been reported. The issue is known
as a term of “developing brain” in neonates and “postoperative
cognitive dysfunction” in geriatric patients. Another group of
patients addicted in psychotropic drugs are in focus. Concerning to
these patients who might be vulnerable to the toxicity of volatile
anesthetics, propofol anesthesia has a possibility not to exacerbate
the brain function by smaller effect on central dopaminergic system
comparing to inhalational anesthesia.

REFERENCES:
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S-160.

PROPOFOL INDUCES DEATH OF HUMAN
OLIGODENDROCYTES DIFFERENTIATED FROM
STEM CELLS

AUTHORS: Y. Inagaki',Y.Liu', Y. Yan?, D. Twaroski', Z.J. Bosnjak’,
X. Bai'

AFFILIATION: 'Anesthesiology, Medical College of Wisconsin,
Milwaukee, WI, 2Anesthesiology, Medical College of Wisconsin,
Milwaukee, WI

INTRODUCTION: Propofol induces oligodendrocytes (OLs)
death in fetal and neonatal non-human primate brain. However, no
studies show the toxic effect of propofol on human oligodendrocytes.
The aim of this study is to investigate whether propofol can cause
the death of human OLs differentiated from OL precursor cells.

METHODS: OLs were differentiated from human embryonic stem
cell-derived OL precursor cells by culturing the cells in chemically
defined induction medium. The success of OL differentiation was
confirmed by the expression of OL-specific marker (myelin basic
protein; MBP) using immunofluorescence staining. The 2-week
old OLs were then exposed to 0, 5, 20 or 100 pg/ml propofol.
The exposure duration was 6 hours or 24 hours. The frequency
of exposure varied from 1 to 3 times. Cell death was assessed by
propidium iodide (PI) staining.

RESULTS: Immunostaining showed that OL differentiation
efficiency was over 73% (Image 1). There was a significant number
of Pl-positive dead cells in OL culture exposed to the clinically
relevant dose of propofol (20 pg/ml) for 24 hours (Image 2).
Additionally, significant cell death was observed in OL culture when
exposed to 100 pg/ml of propofol, a supra-clinical dose, for either
24 hours or three individual 6 hour exposures.

CONCLUSIONS: This study demonstrates for the first time that
propofol dose, time, and frequency-dependently induces human
OL death. Further experimentation will be done to determine the
underlying mechanism (i.e. reactive oxygen species) of propofol-
induced OL death.
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THE INFLUENCE OF VENTILATION STRATEGIES
AND ANESTHETIC TECHNIQUES ON CEREBRAL
OXYGENATION IN THE BEACH CHAIR POSITION:
A PROSPECTIVE INTERVENTIONAL STUDY WITH
A RANDOMIZED COMPARISON OF TWO
ANESTHETIC REGIMENS

AUTHORS: Picton', A. Dering'!, M. Neff', B. Miller?, A. Shanks!,
M. Housey', G. A. Mashour'

AFFILIATION: 'Anesthesiology, University of Michigan, Ann
Arbor, MI, *Orthopedic Surgery, University of Michigan, Ann
Arbor, MI

INTRODUCTION: Beach chair positioning during general
anesthesia is associated with marked cerebral desaturation'; severe
neurological injury in otherwise healthy patients has been reported?.
Changes in cerebral oxygenation resultant upon the interaction
between inspired oxygen fraction, end-tidal carbon dioxide
and anesthetic choice have not been fully evaluated in patients
anesthetized in the beach chair position. Here, we test the hypothesis
that changes in inspired oxygen fraction or end-tidal carbon dioxide
correlate to a significant change in regional cerebral oxygenation in
anesthetized patients in the beach chair position and also compare
the effects that inhaled and intravenous anesthetics have on
this process.

METHODS: A detailed description of the study protocol
(ClinicalTrials.gov No. NCT01535274) is available in the published
literature®. This is a prospective within-group time-series study,
approved by the IRB, which incorporates a randomized comparison
between two anesthetics, of patients undergoing shoulder surgery in
the beach chair position. Following informed consent, 56 patients
were randomized to receive desflurane or total intravenous anesthesia
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(TIVA) with propofol adjusted to Bispectral Index for maintenance
of anesthesia. Following induction of anesthesia intubation and
positioning, inspired oxygen fraction and minute ventilation were
sequentially adjusted. Regional cerebral oxygenation (INVOS
5100C, Covidien, Boulder, CO) was recorded at each of 5 set points.
The primary outcome measure was the change in regional cerebral
oxygenation subsequent upon sequential changes in oxygenation and
ventilation. The effect of anesthetic choice on cerebral desaturation
in the beach chair position and response to changes in ventilation
strategy was evaluated as a secondary outcome. Statistical analysis
was a repeated measures analysis of variance with Tukey’s HSD
procedure for post hoc contrasts.

RESULTS: The combined interventions of increasing FIO2 and
PETCO?2 result in a 14% point improvement in rSO2 (FIO2 30%,
PETCO2 30mmHg - mean 61%, SD 12 vs. FIO2 100%, PETCO2
45mmHg - mean 75%, SD 12) for patients anesthetized in the beach
chair position, p <0.001. There was no significant interaction effect
of the anesthetic as a between subject factor at the study intervention
points. Regional cerebral oxygenation (rSO2) values at the set
ventilation points are represented in table 1 and figure 1.

CONCLUSIONS: Increasing inspired oxygen fraction and end tidal
carbon dioxide result in a reliable increase in cerebral oxygenation
in patients anesthetized in the beach chair position. When both
interventions are combined the magnitude of improvement
overcomes cerebral desaturation associated with beach chair
positioning. There was no significant difference between anesthetics.

REFERENCES:

1. Anesth Analg 2010, 111(2):496-505.
2. ] Clin Anesth 2005, 17(6):463-469.

3. BMC Anesthesiol. 2012 Sep 20;12:23.
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Beach Chair

T1 T2

T3 T4 15

FIO, 0.3, PETCO, 30

£10,0.3, PETCO; 30

FI0; 1.0, PETCO; 30

FI0, 1.0, PETCO, 45

FI0, 0.3, PETCO, 30

Complete 68112 61 % 12(p<0.001) 66 £ 13(p<0.001) 75 2 12{p<0.001) 65 2 13 (p<0.001)
Propofol 67+13 59 + 14(p<0.001) 65 # 15(p<0.001) 74 % 13(p<0.001) 64 + 14 (p<0.001)
Desflurane 68+ 11 62 + 10(p<0.001) 67 % 10{p<0.001) 75 + 11(p<0.001) 67 + 12 (p<0.001)

Table 1. Regional cerebral oxygenation (rSO2) values (mean + standard deviation) at the set ventilation points for the complete study group

and for each mesthetic choice PETCO2 is presented in mmHg, P vakies represented for successive within group time point comparisons

Figure 1. Absolute (mean and standard deviation)regional cerebral oximetry (rSO,) at
each study pointfor propofol and desflurane groups.
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S-162.

ORAL REHYDRATION IMPROVES THIRST AND
SATISFACTION AND HEALED PAIN-EVOKED
ACTIVATION IN THE HUMAN BRAIN.

AUTHORS: Y. Ogino', K. Nakamura?, S. Saito'

AFFILIATION: 'Anesthesiology, Gunma University Graduate
School of Medicine, Maebashi, Japan, 2Anesthesiology, Saiseikai-
Hita Hospital, Hita, Japan

INTRODUCTION: Oral rehydration therapy (ORT) is rapidly
introduced in many clinical practices.

We surveyed patients’ subjective changes toward four items in a
questionnaire (Activity, Satisfaction, Hunger, and Thirst before
and after preoperative ORT induction. In addition, we examine
the effects of rehydration with an oral rehydration solution (ORS)
on pain thresholds and cortical activations in response to pain by
functional magnetic resonance imaging (fMRI) in five healthy men.

In clinical use, preoperative ORT using these two ORSs
significantly improved the satisfaction and thirst scores, although
activity and hunger scores did not significantly differ before and
after preoperative ORT induction. In healthy men, pain stimulus
robustly activated the pain-related neural network, notably the
anterior cingulate cortex, insula, and thalamus. Such activations in
the dehydrated subjects were greater than those in the rehydrated
subjects in terms of peak and cluster.

Our findings suggest that preoperative ORT improves patients’ thirst
and satisfaction and rehydration with ORS alleviates thirst and
decreases brain activities related to painful stimuli.

Figure legend: Brain activities in each contrast: (a) Pain stimulus
(dehydration), (b) Pain stimulus (rehydration), (¢) Touch stimulus
(dehydration), and (d) Touch stimulus (rehydration)
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S-163.

THE RELATIONSHIP BETWEEN AWAKE
BISPECTRAL INDEX AND RECALL OF TRAVEL TO
THE OPERATING ROOM

AUTHORS: D. J. Blech!, R. L. Wagner', M. D. Allainl, X. Zheng',
A. Evans?, M. O’Connor?, D. Glick?

AFFILIATION: 'Pritzker School of Medicine, University of
Chicago, Chicago, IL, 2Anesthesia and Critical Care, University of
Chicago, Chicago, IL

INTRODUCTION: Awareness with recall (AWR) is an uncommon
but potentially dangerous occurrence in anesthetic practice.! To
guard against instances of AWR, clinicians may use awareness
monitors like the BIS Vista (Covidien), which processes EEG
information and outputs a single dimensionless integer that indicates
the patient’s level of wakefulness. The BIS monitor was initially
shown to be more effective than other monitoring techniques in
preventing AWR,? but more recent studies have called this into
question.’ The present study was designed to assess if BIS values
are correlated with memory formation, a fundamental component of
AWR that can be studied outside the operating room.

METHODS: 258 subjects were enrolled in the study. All were adult
surgical patients who received preoperative midazolam and general
anesthesia. Each subject was fitted with a BIS Vista monitor in the
preoperative area. A BIS reading was recorded during travel to the
operating room, and all enrolled subjects were able to communicate
with the researchers during this time. On the day following surgery,
subjects were asked if they recalled traveling to the OR. A Wilcoxon
rank-sum test was used to analyze the relationship between subject
recall of OR travel and corresponding BIS score.

RESULTS: 77% of subjects reported a memory of travel to the
operating room. The mean BIS score for these subjects was 94.6.
The mean score for those who did not remember was 93.6. This
difference was not found to be statistically significant.

CONCLUSIONS: It appears to be common for patients to
forget their trip to the operating room. This effect could be due to
midazolam, or perhaps to a retrograde effect of one or more drugs
given in the OR. Additionally, our results suggest that BIS monitors
cannot help clinicians to ascertain if an awake patient is actively
forming memories of the transit from the preoperative holding area
to the operating room.

REFERENCES:

1. Anesth Analg 2004; 99(3):833-9
2. NEIM 2008; 358(11):1097-108
3. NEJM 2011; 365(7):591-600
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IMPACT OF SPINAL ANESTHESIA ON POSTOPERATIVE
COGNITIVE DYSFUNCTION

AUTHORS: R. Yasumura, H. Yoshioka, T. Sugiura, H. Yamazaki,
K. Wada, Y. Kobayashi

AFFILIATION: Anesthesiology, National Hospital Organization
Tokyo Medical Center, Tokyo, Japan

INTRODUCTION: Postoperative cognitive dysfunction (POCD)
is a common and well-known complication among elderly surgical
patients. While several reports have stated that there is no significant
difference in POCD incidence after anesthesia, either general or
regional, little is known about the incidence of POCD after spinal
anesthesia without sedation.

We aimed to evaluate the impact of spinal anesthesia on POCD.

METHODS: After the approval of the IRB, we enrolled patients
over 65 years of age whose ASA Physical Status was 1-3 and had
planned to undergo elective surgery under spinal anesthesia. Patients
with a known history of allergy to local anesthetics were excluded.

The patients’ preoperative and postoperative cognitive functions
were compared using the postoperative quality of recovery scale
(PQRS).

The PQRS cognition testing performed preoperatively as the
baseline. The test was repeated on postoperative days 1 and 3.
We assessed the cognitive function on the basis of the following
S parameters: orientation to name, place, and date of birth; digits
forward; digits backward; word recall; and word generation.

The change scores to determine recovery were >0 for orientation,
>-2 for digits forward, >-1 for digits backward, >-3 for word recall,
and >-3 for word generation.

The mean and standard deviation values of each item of the PQRS
were used for statistical examination.

RESULTS: Seventeen patients (14 men and 3 women; age, 77.5
+ 6.81 years) participated in this study. Baseline values for the
PQRS testing were as follows: orientation, 3 + 0; digits forward,
4.25 £ 0.93; digits backward, 2.44 + 0.96; word recall, 3.69 + 1.92;
and word generation, 6.69 + 2.39. The respective change scores at
day 1 were 0 + 0, 0.15 + 0.69, 0.08 + 0.86, 0.85 + 2.08, and -1.46
+ 2.26. The respective change scores at day 3 were 0 £ 0, 0.5 +
1.17,0.33 £ 0.89, 0.58 + 1.56, and -1.33 + 2.06. The postoperative
cognitive recovery rates at day 1 and day 3 were 88.2% and 82.3%,
respectively. The diagnostic factor for POCD was the change score
for word generation.

CONCLUSIONS: We presented POCD incidence after the spinal
anesthesia using PQRS. Further clinical studies are required.
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THE EFFECT OF PROPOFOL VERSUS ISOFLURANE
ANESTHESIA ON HUMAN CSF MARKERS OF
ALZHEIMER’S DISEASE AND INFLAMMATION:
RESULTS OF A RANDOMIZED CONTROLLED TRIAL

AUTHORS: M. Berger', J. Nadler?, W. D. White', D. McDonagh!,
V. Ponnusamy?, M. L. James', J. Mathew'

AFFILIATION: 'Anesthesiology, Duke University Medical
Center, Durham, NC, 2Anesthesiology, University of Rochester,
Rochester, NY, 3Trinity College, Trinity College of Arts and
Sciences, Duke University, Durham, NC

INTRODUCTION: Although anesthesia and surgery are clearly
associated with post-operative delirium and cognitive deficits
that may last for up to several weeks, it remains controversial
whether anesthesia and/or surgery are associated with long-term
cognitive decline or dementia'’. Nonetheless, a large number of
animal studies and in vitro studies show that inhaled anesthetics
like isoflurane and intravenous anesthetics like propofol both have
effects on the Alzheimer’s disease associated protein markers
amyloid beta and tau®S. Further, some laboratory studies suggest
that isoflurane may promote Alzheimer’s disease pathogenesis and
neuroinflammation to a greater degree than propofol®, and propofol
may even block some of the effects of isoflurane on Alzheimer’s
disease pathogenesis!®!". However, it is unclear whether isoflurane
and propofol exert differential effects on Alzheimer’s disease
markers or neuroinflammation in humans.

METHODS: Thirty-nine patients undergoing neurosurgical or
otolaryngology procedures that required placement of a lumbar
CSF drain were prospectively enrolled in this IRB-approved study.
Lumbar CSF drains were placed after the induction of anesthesia
and before the start of surgery. Patients were randomized to receive
isoflurane or propofol for anesthetic maintenance; all patients
received propofol for anesthetic induction. CSF samples were taken
at the time of drain placement (0 h), 10 h, and 24 h later.

RESULTS: CSF tau levels increased in all patients at 10 and 24 h
(p<0.0001), but there was no change in amyloid beta or phospho-
tau levels after anesthesia or surgery. There was no significant
difference in the CSF tau elevations seen between patients who
received propofol versus isoflurane. There were large increases
in CSF IL-6, 11-8, and IL-10 levels at 24 h (p<0.00001 for each),
but these increases did not significantly differ between patients
who received propofol versus isoflurane. CSF MCP-1 levels rose
significantly at 24 h, and the magnitude of this increase was higher
in patients treated with isoflurane (p<0.01) than those treated
with propofol.

CONCLUSIONS: These data demonstrate that neurosurgery and
otolaryngology procedures are associated with a significant increase
in CSF tau levels and neuroinflammation at 24 h, but these increases
are largely independent of anesthetic type. Future studies will
determine the prognostic significance of these perioperative CSF
marker elevations.
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SEVOFLURANE MAY NOT INDUCE LONG-TERM
TOXICITY ON SPINOCEREBELLAR ATAXIA TYPE 3
TRANSGENIC DROSOPHILA MODEL
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INTRODUCTION: Spinocerebellar ataxia type 3 (SCA3) is
a rare inherited neurodegenerative disease and it is incurable.
Sevoflurane is one of the most commonly used volatile anesthetics
for general anesthesia during surgery. Sevoflurane has previously
been shown to be toxic effects on some neurodegenerative diseases,
but the neurologic relationship with sevoflurane and SCA3 was still
unknown. However, there is no study for the effects of inhalational
anesthetics on long-term outcome. One of the advantages of
Drosophila model in researches is more than 77% of known human
genes are recognizably matched in the genome of Drosophila'.
Therefore, we investigate the long-term effects of sevoflurane,
currently the most commonly used inhalational anesthetic, on the
overall survival in SCA3 transgenic Drosophila.

METHODS: We used five strains of Drosophila: elav-Gal4,
wl118; P{UAS-SCA3.-Q84.myc}7.2/MKRS (UAS-Q84),
wl1118; P{UAS-SCA3.f-Q27.myc}46.2 (UAS-Q27), and w1118
(wild type). All flies were obtained from Bloomington Drosophila
Stock Center. Virgin female flies carrying the driver elav-Gal4 on
X chromosome were crossed to males carrying the UAS-Q27 or
UAS-Q84. All F1 offspring expressed Q27 or Q84 separately in the
nervous system, giving us a model for SCA3. The virgin female
flies carrying the driver elav-Gal4 were crosses to w1118 male flies
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and their F1 offspring were used as control. SCA3-transgenic and
control flies were exposed to sevoflurane with 2.1% or 3.0% plus
100% oxygen for 4 times (1 hour per time per day) and observed
survival rate of flies. Flies were exposed to sevoflurane at 6th
days after eclosion and anesthetic and oxygen concentrations were
measured continuously (Driager Medical AG & Co., Germany). The
flies were maintained at a density of 35 per vial, at 25°C in 50 to
60% relative humidity under a 12-h light:12-h dark (LD) cycle, and
transferred to new food every 3 or 4 days until all SCA3 transgenic
flies dead?.

RESULTS: The survival rate of anesthetized SCA3-transgenic flies
(2.1% or 3.0% sevoflurane) had no significant difference compared
with control. The survival curves of SCA3 disease male flies, which
were exposed to different concentration of sevoflurane (2.1% or
3.0%) were similarity with SCA3-transgenic flies which were not
exposed (Figure 1).

CONCLUSIONS: This finding indicated that sevoflurane might
not attenuate the neurologic abnormality in SCA3 transgenic
Drosophila Model. We found that sevoflurane in clinically relevant
concentrations might not affect the overall survival of control and
SCA3-transgenic flies. This suggests that sevoflurane might not
have long-term neurotoxic effects and general anesthesia with
sevoflurane might be still effective and safe in clinical practices
including the elderly and patients with SCA3. Future studies are
necessary to determine whether inhalational anesthetics may induce
neurotoxic or neuroprotective effects, which may eventually lead to
safer anesthesia care for patients.

REFERENCES:

1. Neurobiol Dis 40:29-39 (2010)

2. Exp Gerontol 46:335-9 (2011)

3. J Nutr Biochem 19:376-83 (2008)
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THE EFFECT OF LIDOCAINE ON APOPTOTIC
NEURODEGENERATION IN THE DEVELOPING
MOUSE BRAIN

AUTHORS: J. KIM, J. Lee

AFFILIATION: Anesthesiology and Pain Medicine, Seoul
National University Hospital, Seoul, Korea, Republic Of

INTRODUCTION: General anesthetics induce the neuronal
apoptosis in the immature brain. Regional anesthesia using local
anesthetics can be an alternative to general anesthesia. Therefore,
this study investigated the possible effect of lidocaine on
neuronal apoptosis.

METHODS: Fifty-one 7-day-old C57BL6 mice were allocated into
control (group C), lidocaine (group L), lidocaine plus midazolam
(group LM) and isoflurane (group 1) groups. Group C received
normal saline administration. Groups L and LM were injected
with lidocaine (4 mg/kg, subcutaneously) only and the same dose
of lidocaine plus midazolam (9 mg/kg, subcutaneously). Group I
was exposed to 0.75 vol% isoflurane for 6 h. After 6 h, apoptotic
neurodegeneration was assessed using caspase-3 immunostaining
and TUNEL staining.

RESULTS: For the entire brain section, neuronal cells exhibiting
caspase-3 activation were observed more frequently in group I than
C (P <0.001). In the thalamus, apoptosis of group L was more than
that of group C (P <0.001), but less than group LM and I (P=0.0075
and P <0.001, respectively). In the cortex, group I experienced more
apoptosis than group L and C (all P < 0.001). On TUNEL staining,
the difference in apoptosis between lidocaine and control groups
was marginal (P = 0.05).

CONCLUSIONS: Lidocaine induced minimal apoptosis in
the developing brain compared with isoflurane and lidocaine
plus midazolam. However, we cannot fully exclude the possible
adverse effect of subcutaneously administered lidocaine on the
developing brain.
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THE CEREBRAL BLOOD FLOW THRESHOLD FOR
MEMBRANE REPOLARIZATION IS NOT ASSOCIATED
WITH RESIDUAL CEREBRAL BLOOD FLOW DURING
ISCHEMIC DEPOLARIZATION IN RATS

AUTHORS: H. Kawase, Y. Takeda, R. Mizoue, S. Sato,
H. Morimatsu

AFFILIATION: Anesthesiology and Resuscitology, Okayama
University, Okayama, Japan

INTRODUCTION: Cerebral blood flow (CBF) supplied by chest
compression represents 20-40% of pre-ischemia levels. We found
that the CBF threshold for membrane repolarization was significantly
higher than that for membrane depolarization. However, it is not
known whether the residual CBF during depolarization has an
impact on the CBF threshold for membrane repolarization. In the
present study, we compared the CBF threshold for repolarization
between 2 groups that had different residual CBF values during
ischemic depolarization.

METHODS: Ten rats in each group were anesthetized with
isoflurane. CBF was measured by placing a laser-Doppler flow
probe adjacent to a direct current (DC) potential electrode in the
parietal cerebral cortex. After bilateral occlusion of the common
carotid artery, CBF was decreased continuously by exsanguination
at a speed of 2.5% of the baseline level every 1 min until a sudden
negative DC shift was observed. After depolarization was observed,
residual CBF was controlled at 30% of the pre-ischemia level in the
high-flow group, and at under 10% of the pre-ischemia level in the
low-flow group. After 5 min of ischemic depolarization, the CBF
was restored at the same rate by returning blood until a positive DC
shift was observed.

RESULTS: The threshold for depolarization in the high-flow
group was 22.2 + 5.8%, and that in the low-flow group was 20.6
+ 9.7%. There was no significant difference in the threshold for
membrane depolarization between the 2 groups (p = 0.67). After
the onset of depolarization, the mean CBF during depolarization
increased to 26.9 £ 2.1% of the pre-ischemia level in the high-flow
group, targeted to 30% of the pre-ischemia level, and decreased
to 9.3 £ 2.8% of the pre-ischemia level in the low-flow group
targeted to <10% of the pre-ischemia level. The mean CBF during
depolarization was controlled at a significantly higher level in the
high-flow group than in the low-flow group (p < 0.00001). The
threshold for repolarization in the high-flow group was 45.2 + 7.9%,
and that in the low-flow group was 45.0 = 10.6%. The threshold for
repolarization in the high-flow group was not significantly different
compared to that in the low-flow group (p = 0.95).

CONCLUSIONS: The thresholds for repolarization were not
significantly different between the high-flow and low-flow residual
CBF groups during ischemic depolarization. CBF during ischemic
depolarization does not have an impact on the thresholds for
membrane repolarization.
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EFFECTS OF ANESTHESIA, SURGERY, AND APOE4 IN
THE ELDERLY
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J. A. Kaye?, J. F. Quinn?

AFFILIATION: 'Anesthesiology & Perioperative Medicine,
Oregon Health & Science University, Portland, OR, *Neurology,
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INTRODUCTION: Preclinical studies have shown that surgery
and anesthesia contribute to cognitive decline and enhance
neuropathologic changes that underlie Alzheimer’s disease (AD).!"
Human investigations have identified biomarker changes following
anesthesia and surgery that may represent an increased risk of AD.4
Nevertheless, the link between anesthesia, surgery, and AD remains
unclear. While presence of an apolipoprotein E €4 (APOE4) allele
increases the risk of developing AD, an association between APOE4
and postoperative dementia is not established. We hypothesized that
exposure to general anesthesia (GA) and surgery in the elderly is
associated with an accelerated deterioration of cognition, function,
and brain volumes, and that this decline is more rapid in those with
an APOE4 allele.

METHODS: We performed a retrospective cohort analysis of two
natural history studies of aging. After controlling for age, gender,
years of education, and Cumulative Illness Rating Scale, we used
mixed-effects models to assess the relationship between exposure
to GA/surgery and longitudinal change in measures of cognition,
function, and brain volumes (Table 1). Using this data, we examined
whether the presence of APOE4 was associated with a more rapid
rate of decline following GA/surgery.

RESULTS: Descriptive statistics of the cohort are listed in Table
2. Of a total of 527 participants, 182 underwent a total of 331
procedures under GA after enrollment in the study. Mean length
of follow-up was 7 years (SD=4.6). There was a wide range in the
types of procedures.(Figure 1) The “exposed” group experienced
a significantly more rapid rate of deterioration compared to the
“unexposed” group in the following outcomes: Mini-Mental State

Table 1. Outcome Measures
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Examination (MMSE) (p<0.001), Clinical Dementia Rating (CDR)
(p<0.001), CDR sum of boxes (p<0.001), Activities of Daily Living
(ADL) (p<0.001), Instrumental Activities of Daily Living (IADL)
(p=0.002), Delayed Logical Memory (p=0.011), and ventricular
volume (p=0.03). Among exposed participants, those with at least
one APOE4 allele (n=41) experienced a faster rate of deterioration
than those without an APOE4 allele (n=141) in the following:
MMSE (p<0.01), CDR (p=0.018), CDR sum of boxes (p<0.001),
ADL (p<0.001), IADL (p<0.001), and ventricular volume (p=0.017).
No significant differences were observed in measures of executive
function, attention, or concentration.

CONCLUSIONS: Elderly participants with an exposure to
GA/surgery had a more rapid rate of decline in dementia scores,
functional status, and memory, and increase in ventricular volumes
when compared to participants who did not undergo GA/surgery.
Further, among the “exposed” participants, APOE4 carriers had
significant exacerbations in the rate of deterioration in cognition,
function, and ventricular volumes when compared to participants
without an APOE4 allele.

REFERENCES:

1. Anesthesiology 2004;101:703-9
Ann Neurol 2011;70:986-95

J Neurosci 2007;27:3090-7
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Total=331

Cognitive outcome measures

Mini-Mental State Examination (MMSE), Clinical Dementia Rating (CDR), CDR sum of boxes, Consortium to
Establish a Registry for AD (CERAD) Word List Delayed Recall, Animal Fluency, Trail Making Test B, Digit Symbol
Test, Logical Memory Delayed Recall

Functional outcome measures
(FAQ)

Activities of Daily Living (ADL), Instrumental Activities of Daily Living (IADL), Functional Activities Questionnaire

Neuroimaging outcome measures

Total brain volume, hippocampal volume, ventricular volume, white matter hyperintensity volume

Table 2. Baseline Characteristics of Exposed and Unexposed

Exposed (n=182) Unexposed (n=345) p-value
Mean Age (years) 80.0 (SD=7.4) 83.9 (SD=7.0) <0.0001
Female (%) 61% 68% 0.10
Mean Education (years) 15.1 (SD=2.7) 14.8 (SD=2.7) 0.33
Cumulative lliness Rating Scale 20.2 (SD=3.3) 20.5 (SD=3.5) 0.56
Presence of an APOE4 allele (%) 23% 22% 0.68
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ANESTHETIC TOXICITY IN RATS: RHOGTPASES,
GROWTH CONE COLLAPSE, AND AXONAL TRANSPORT

AUTHORS: M. L. Pearn, M. Kodama, P. Patel, B. Head
AFFILIATION: Anesthesiology, UCSD, San Diego, CA

INTRODUCTION: A wide body of evidence indicates that
anesthetic exposure during synaptogenesis in the developing
brain causes widespread neurodegeneration, electrophysiologic
abnormalities and long term cognitive deficits. Although the
mechanism by which anesthetics injure the neonatal brain is not
known, GABA-A mediated excitation, NMDAR antagonism
mediated excitotoxicity, aberrant cell cycle entry, mitochondrial
injury and free radical mediated toxicity play a role. Work from our
laboratory has demonstrated that preferential signaling of proBDNF
via p75NTR leads to activation of RhoA, actin dysregulation, loss
of dendritic spines and loss of synapses. That inhibition of RhoA
attenuates these adverse effects suggests that agents that inhibit
RhoA might prevent cognitive deficits attendant with neonatal
anesthetic exposure.

The means by which anesthetic induced actin dysregulation leads
to neurotoxicity is not clear. Development of neuronal networks
requires active axonal growth with appropriate targeting and
formation of synapses. In addition, both retrograde and anterograde
transport of material is critical to axonal growth. The axonal
growth cone at the tip of the axon is required for growth and proper
pathfinding. A dynamically regulated actin cytoskeleton is essential
for normal growth cone morphology. Indeed, dysregulation of actin
leads to growth cone collapse and aberrant synaptic connections.
RhoGTPases, which include RhoA, Racl and Cdc42, are key
regulators of the actin cytoskeleton. Moreover, these RhoGTPases
are required for proper axonal transport of signaling endosomes.

We hypothesize that during the vulnerable period of DIVS5-7,
anesthetic exposure leads to increased RhoA activation, disruption
of normal actin cytoskeleton dynamics, growth cone collapse, and
impaired retrograde axonal transport. RhoA inhibition prior to
anesthetic exposure will rescue neurons from anesthetic mediated
growth cone collapse and retrograde axonal transport impairments.

METHODS: Primary rat embryonic neurons (E18) were cultured
for 5 days in vitro (DIV5-7) and exposed to propofol (PPF). A subset
of neurons were pretreated with C3 toxin (RhoA inhibitor) prior
to PPF exposure. Growth cones were stained for F-actin to assess
growth cone area. Retrograde axonal transport was assayed by live
cell imaging of quantum dot labeled BDNF (BDNF-QD).

RESULTS: PPF exposure at DIV5-7 results in increased RhoA
activation, dysregulation of actin dynamics, growth cone collapse,
and impaired retrograde axonal transport of QD-BDNF; these
deleterious effects are attenuated by RhoA inhibition prior to
PPF exposure.

CONCLUSIONS: These results demonstrate that PPF exposure
in developing neurons results in increased RhoA signaling, growth
cone collapse and impaired retrograde axonal transport of QD-
BDNF. Propofol mediated growth cone collapse and impaired axonal
transport are attenuated by RhoA inhibition. These findings expand
our knowledge of anesthetic mediated neurotoxicity in developing
neurons and identify novel targets for therapeutic intervention in the
event that toxicity is demonstrated in humans.
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EFFECT OF ACUTE POST-CRANIOTOMY HEADACHE
ON LONG-TERM QUALITY OF LIFE AND THE
DEVELOPMENT OF NEUROPATHIC PAIN

AUTHORS: A. Morad, C. Miller, E. White, M. Yaster,
A. Gottschalk

AFFILIATION: Anesthesiology and Critical Care Medicine,
Johns Hopkins School of Medicine, Baltimore, MD

INTRODUCTION: Pain following craniotomy is common and
often undertreated."*? However, little is known about how long
the pain lasts or whether acute analgesic therapy might impact the
development of chronic headache. Therefore, the primary aim of
the present study was to determine the duration of pain following
craniotomy, its effects on quality of life, and the incidence of any
neuropathic pain after discharge. We hypothesized that aggressive
postoperative pain management with IVPCA would reduce the
incidence of chronic post-craniotomy headache.

METHODS: After obtaining IRB approval, 110 adult patients
scheduled for supratentorial craniotomy for tumor were consented
preoperatively. Briefpain, quality of life and neuropathic pain surveys
were administered prior to OR entry. Following a standardized
course of general anesthesia, patients were randomized in the
neurosciences critical care unit to receive either PRN fentanyl 25-50
pg IV every 20 minutes or PCA fentanyl 20 pug IV every 8 minutes
(up to a maximum of 7.5 doses/hour) in addition to receiving usual
ICU care. After discharge from the hospital, all patients received a
brief telephone survey to assess for chronic pain, neuropathic pain,
and quality of life 1,2,3, and 6 months postoperatively.

RESULTS: One hundred ten subjects (M/F=56/54) mean age (SD)
49.3 (14.0) were enrolled in the study. Over half of all subjects
(56.1%) reported pain at any time after discharge but never greater
than 2/10. Despite the generally low postoperative pain scores,
pain was associated with decreased activities on the quality of life
survey (p=0.008).Preoperative pain was associated with incidence
and magnitude of pain after discharge (p=0.001) and anxiety/
depression (p=0.002), but not gender, age, or PCA use (p>0.41). In
those patients without preoperative pain, 64.3% were without pain
at any time postoperatively. Neuropathic symptoms were reported
by 84% of subjects. These were associated with female gender and
postoperative pain (p<=0.001), but not age, preoperative pain, or
PCA use (P>0.20).

CONCLUSIONS: Post-craniotomy pain appears to persist beyond
the immediate postoperative period and often develops into
neuropathic sensitization while affecting quality of life. There does
not appear to be an association between modality of postoperative
opioid administration on long-term outcomes, although the present
study was not powered to determine such effect. Future studies
will be necessary to further understand effects of acute pain and its
management on the development of chronic pain.

REFERENCES:

1. J Neurosurg. 106(2):210-6. 2007.
2. J Neurosurg. 111(2):343-50. 2009.
3. Anesth Analg.114(2):416-23. 2012.
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THE RELATIONSHIP BETWEEN PREOPERATIVE
MEMORY FORMATION AND AWAKE BISPECTRAL
INDEX READINGS

AUTHORS: D. J. Blech', R. L. Wagner!, M. D. Allain', X. Zheng',
P. O’Connor?, M. O’Connor?, D. Glick?

AFFILIATION: 'Pritzker School of Medicine, University of
Chicago, Chicago, IL, 2Anesthesia and Critical Care, University of
Chicago, Chicago, IL

INTRODUCTION: Awareness with recall (AWR) is an uncommon
but potentially dangerous occurrence in anesthetic practice.! To
guard against instances of AWR, clinicians may use awareness
monitors like the BIS Vista (Covidien), which processes EEG
information and outputs a single dimensionless integer that indicates
the patient’s level of wakefulness. The BIS monitor was initially
shown to be more effective than other monitoring techniques in
preventing AWR,? but more recent studies have called this into
question.’ The present study was designed to assess if BIS values
are correlated with memory formation, a fundamental component of
AWR that can be studied outside the operating room.

METHODS: 258 subjects were enrolled in the study. All were adult
surgical patients who received preoperative midazolam and general
anesthesia. Each subject was fitted with a BIS Vista monitor in the
preoperative area. BIS values were recorded five, three and one
minutes pre-midazolam, at the time of midazolam administration,
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and one and three minutes afterwards. At each of these times, a
unique word was given for the subject to remember. On the day
following the operation, subjects were invited to select the words
they could remember from a list containing the six given words and
18 others. A Wilcoxon rank-sum test was used to investigate the
correlation between BIS scores and word recognition.

RESULTS: For the word given one minute after midazolam
administration, the mean BIS scores for those who did and did
not recognize the word were 95.9 and 94.2, respectively (p =
.002). Of the five other words subjected to analysis, none yielded
a statistically significant difference between BIS scores of subjects
who recognized the words and those who did not.

CONCLUSIONS: Although one significant difference was found,
the discrepancy in BIS scores is too small to permit prediction of
memory formation in the clinical setting. The dataset as a whole
suggests that a relationship between BIS and memory formation
cannot be established. It is notable that the downward trend in
subject word recognition precedes midazolam administration,
suggesting a possible retrograde amnestic effect.

REFERENCES:

1. Anesth Analg 2004; 99(3):833-9
2. NEJM 2008; 358(11):1097-108
3. NEJM 2011; 365(7):591-600
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A MODEL OF ANESTHESIA: METASTABLE BRAIN STATES
DIMINISH WITH A REDUCTION OF CORTICAL AROUSAL

AUTHORS: A. Hudetz', C. Humphries?, J. Binder?

AFFILIATION: 'Anesthesiology, Medical College of Wisconsin,
Milwaukee, W1, 2Neurology, Medical College of Wisconsin,
Milwaukee, WI

INTRODUCTION: Understanding how anesthetic agents
suppress cognition and consciousness has been a central but elusive
problem for neuroscience. Subtle but specific changes in functional
integration in the brain are currently considered as candidate
mechanisms for explaining the anesthetic effects. Cognition is
thought to depend on the dynamic formation of a repertoire of large-
scale connectivity patterns that represent fundamental modes of
information processing. The degree of diversity of these connectivity
patterns reflects the information capacity of the brain and determines
the state of consciousness. It is hypothesized that a disruption of the
dynamics of large-scale (global) brain states may account for the
anesthetic suppression of consciousness. In this work, we examined
how a reduction in cortical arousal or activation level would interfere
with the ongoing dynamics of global brain states. A computer model
was used to simulate brain states as a function of cortical activation
level. The modified spin-glass model describes stochastic UP/
DOWN state transitions of local neuronal populations as a function
of their interactions. The interacting sites were constrained by
resting-state functional magnetic resonance imaging (fMRI) data
recorded in 20 participants and mapped to 10,000 small (~20mm?2)
cortical regions (sites) defined on a group-aligned cortical surface
map. Cross-correlation matrices of the mapped BOLD time courses
of all sites were calculated and averaged across subjects. All sites
stochastically transitioned between UP and DOWN states under the
net influence of 16 other sites with the highest pair-wise correlation.
The probability of transitions was controlled by the level of cortical
activation, T. We ran iterative simulations consisting of 10,000 time
steps at several values of T. At intermediate T, global state patterns
were highly dynamic, i.e., metastable, suggesting critical behavior
and high information processing capacity. At critical T, the diversity
of global brain states reached maximum, suggesting maximum
information capacity. Reduced T (representing “anesthesia”) and
increased T (“seizure”) moved the system away from equilibrium,
reducing the number of metastable states. The results suggest a
specific mechanism by which a reduction in cortical arousal could
disrupt the dynamics of large-scale brain states underlying the
stream of consciousness.
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SEARCH FOR COGNITIVE DYSFUNCTION PLASMA
AND ANATOMICAL BIOMARKERS FROM ADNI
ALZHEIMER’S DATABASE

AUTHORS: R. P. Kline, F. F. Cuadrado

AFFILIATION: Anesthesiology, NYU Langone Medical Center,
New York, NY

INTRODUCTION: Numerous reports link surgery with cognitive
(cog) problems'. Since surgery is associated with cortical atrophy?
and cytokine elevation?®, also reported during Alzheimer’s disease
(AD), identifying useable AD risk factors could be enlightening in
terms of predicting POCD (post operative cognitive dysfunction).
The Alzheimer’s Disease Neugoimaging database (ADNI) has
over a hundred each of plasma analytes and MRI derived cortical
dimensions available as biomarkers (BM). With so many values,
correlations can be detected occuring only by chance or due to
unique cases. Therefore, we analyzed data by compressing groups of
similarly behaving BM into derived single variables (eigenvectors)
using principal component analysis. These eigenvectors (EV) can
be examined along with cog scores showing time progression of
effects on memory (Mem) & executive function (ExFn) (fig 1;
stable MCI/4 vs unstable MCI/5 ).

METHODS: We compressed 75 plasma analytes into 5 orthogonal
EVs, and 42 MRI BM into 5 additional EVs. The 42 variables were
previously chosen for significance (sig) at predicting progression
of MCI to AD*. Only baseline EV were used. The ADNI database
has pre-analyzed cognition, combining over a dozen cog tests into
a composite Mem test and a composite ExFn test calculated at
baseline, 6, 12 and 24 months (mos). To examine the impact of these
EVs on cog function, we used the spearman rho correlation (corr)
function, adding linear regression and repeat measures ANOVA
(version 21,SPSS) to confirm relationships with memory. Reported
values for MCI subjects only.

S-174
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RESULTS: We found good corr between cog scores and 3 of the
5 anatomical MRI EVs (p=0.000) at all time points. For 1 analyte
EV (ExFn), the corr occurred initially (p = 0.002), but was lost
at 24 mos; the other EV did not correlate at baseline, but showed
increasing sig until a good correlation at 12 & 24 mos (p<0.01; both
Mem & ExFn). The forward improvement pattern also was found for
2 of 5 individual analytes comprising the EV, e.g. Apoliprotein Ai &
Ci. These showed no corr at baseline (p = 0.12-0.72) but improved
(p<0.06 at 12 & 24 mos). We used linear regression to model the
24 month Mem or ExFn scores with the 10 EVs plus baseline cog
scores. At least 5 of the BMs plus the baseline cog score produced
a highly sig model (F= 139 [421,11], p = 0.000), including plasma
EVs 1 & 5 (p<0.001) and MRI EV1 (p=0.000; ~ temporal lobe) and
EV4 (p=0.013;~Amygdala, ERC, Hip). Individual analytes sampled
from analyte EVs also showed sig using repeat measures (ApoCi,
p=0.001; ApoAi & Eotaxin3, p <0.05). Two of these MRI & one
analyte EV corr (p<0.01) with the well known CSF BM- the tau/
amyloid beta ratio.

CONCLUSIONS: Cog changes can be predicted using
combinations of anatomical & plasma analyte values. We are
currently working with machine learning techniques to develop a
quantitative risk index based on a flexible combination of BMs,
robust statistical confidence, but concentrating on plasma BMs as
the initial screen.

REFERENCES:

1. Anesthes, 108(1): 18, 2008;

2. Anesthes, 116(3): 603, 2012;

3. J Gerontol A Biol Sci Med Sci, 62(4): 420, 2007,
4. Curr Alzheimer Res, 6(4):347,2009
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ASTROCYTES ATTENUATE PROPOFOL-INDUCED WITHDRAWN.
TOXICITY IN DEVELOPING RAT HIPPOCAMPAL
NEUORNS VIA BDNF- AND VEGF-DEPENDENT PATHWAYS

AUTHORS: Y. Liu', X. Bai?, Y. Yan®, D. Twaroski?, Z. Ge',
Z.]. Bosnjak?

AFFILIATION: 'Anesthesiology, Medical College of Wisconsin,
Milwaukee, WI, 2Anesthesiology & Physiology, Medical College
of Wisconsin, Milwaukee, WI, *Anesthesiology, Medical college of
wisconsin, Milwaukee, WI

INTRODUCTION: Emerging evidence suggests that propofol,
a widely used intravenous anesthetic agent, induces neuronal
death in developing animal brains'?. However, how astrocytes,
the most abundant glial cells, respond to propofol and contribute
to neurotoxicity remains unclear. Previous studies have shown that
increasing vulnerability of neurons to anesthetics occurs during the
brain growth spurt when astrocytes are less developed than that in
adults**. In this study, we hypothesized that insufficient number of
astrocytes may contribute to the increase in neuronal vulnerability
to propofol.

METHODS: Hippocampal astrocytes and neurons isolated from
neonatal Sprague Dawley rats were exposed to varying clinically
relevant doses of propofol for 6 h or dimethyl sulfoxide (DMSO)
as control. Neurons were co-cultured with astrocytes at 1:9 and 1:1
ratios of astrocytes/neurons in transwell system in the presence or
absence of propofol (30 uM). Brain derived neurotrophic factor
(BDNF) or vascular endothelial growth factor (VEGF)-C was added
into 1:9 co-cultures in the presence or absence of LY294002, an
inhibitor of PI3K/Akt survival pathway. The 1:1 co-cultures were
exposed to propofol in the presence or absence of LY294002. Cell
death was measured 12 h following propofol exposure by double
staining with propidium iodide and Hoechst 33342. Astrocyte-
derived growth factors in conditioned medium from cultured
astrocytes for 12 h following propofol exposure were analyzed
using rat protein array through dot blot analysis.

RESULTS: Propofol induced cell death in a dose-dependent
manner in neurons (P<0.05, n=3), but did not cause cell death in
astrocytes (P>0.05, n=3). The detrimental effect of propofol at 30
uM was significantly blocked by addition of astrocytes to neurons
at aratio of 1:1 (P<0.05, n=5), but not at a ratio of 1:9 (P>0.05, n=3)
compared to DMSO control. Rat protein array revealed that BDNF
and VEGF-C are two most abundant growth factors released from
astrocyte conditioned medium. Addition of BDNF and VEGF-C
significantly reduced cell death of the neurons in 1:9 co-cultures
(P<0.05, n=3-5) while LY294002 blocked BDNF- or VEGF-C-
induced neuronal protection (P<0.05, n=3). In 1:1 co-cultures, the
additional astrocyte-induced neuronal protection from propofol-
induced toxicity was abolished by L'Y294002 (P<0.05, n=3).

CONCLUSIONS: Hippocampal developing astrocytes are more
tolerant to propofol than neurons. Astrocytes protect neurons
against propofol-induced injury through BDNF- and VEGF-
dependent pathways. Propofol-induced toxicity in developing
hippocampal neurons is related to insufficient paracrine protection
from astrocytes.

REFERENCES:

1. Neurosci Lett, 2013. 534: p. 41-6.

2. BrJ Anaesth, 2013. 110 Suppl 1: p. i29-38.

3. Proc Natl Acad Sci U S A, 2009. 106(33): p. 14108-13.
4. Genes Dev, 2012. 26(9): p. 891-907.
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GENETIC MOUSE TOOLS FOR THE ANALYSIS OF
INHIBITORY NEURONS IN ANESTHESIOLOGY AND
PAIN RESEARCH

AUTHORS: S. Hulsmann', S. Besser?, J. Hirrlinger?

AFFILIATION: 'Anesthesiology, University Medical Center
Gottingen, Gottingen, Germany, *Carl-Ludwig-Institut fiir
Physiologie, University Leipzig, Leipzig, Germany, *Carl-Ludwig-
Institute for Physiology, University Leipzig, Leipzig, Germany.

INTRODUCTION: Inhibitory neurons play an important role in
neuronal networks that are relevant for the anesthesiologist e.g. in
the respiratory network, in the thalamic circuitry for temperature
regulation as well as for pain-pathways and spinal regulation
of nociception. Since GABA and glycine can be released from
the same synaptic vesicle the range of synaptic function can be
increased and, interestingly, such dual transmission is the default
mode in the immature nervous system.

METHODS: To functionally and developmentally analyze these
neurons, we generated BAC-transgenic mouse lines that express
fluorescent proteins and / or fragments of the Cre-recombinase
under the control of promoters that are specific for GABAergic and
glycinergic neurons, respectively.

RESULTS: To label neurons for the periods they are actually
capable to release GABA and glycine we generated GADG65-
tdtomato mice and crossbred them with GlyT2-EGFP mice.
Histological analysis revealed still dual transmitting neurons in
adult brain. In a second step we employed the technique of temporal
control of DNA recombination mediated by split-Cre protein
fragment complementation to permanently label dual transmitting
neurons and to follow-up their fate during postnatal development.
We have confirmed successful complementation and recombination
in vivo in the brainstem.

CONCLUSIONS: Taken together our technique provides
an unprecedented tool to study development und function of
inhibitory neurons.
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PROTECTIVE EFFECT OF HUMAN MESENCHYMAL

STEM CELLS AGAINST INTRACRANIAL ANEURYSM
RUPTURE IN MICE

AUTHORS: A. Kuwabara, J. Liu, J. W. Lee, T. Hashimoto
AFFILIATION: Anesthesia, University of California, San
Francisco, San Francisco, CA

INTRODUCTION: Mesenchymal stem cells (MSCs) are

multipotent adult stem cells found in the bone marrow. They can
differentiate into a variety of cell types including: osteoblasts,
chondrocytes, and adipocytes. In addition, MSCs can modulate
inflammation by affecting various inflammatory cell types.
Therefore, the administration of MSCs has been proposed as a
potential therapy for inflammation associated disorders such as
sepsis in mice.

Inflammation is a key component of pathophysiology of intracranial
aneurysm. We have demonstrated that mast cell can play a key role
in intracranial aneurysm rupture. In addition, it has been reported
that MSCs suppress mast cell activity via cyclooxygenase 2 (COX2)
dependent mechanisms.

Therefore, we hypothesized that MSCs can reduce the rupture rate
of intracranial aneurysm through a COX2 dependent mechanism.

METHODS: We used 8-week-old C57BL/6] male mice. Intracranial
aneurysms were induced using a combination of a single injection of
elastase into the cerebrospinal fluid and deoxycorticosterone acetate
(DOCA) salt hypertension. We administered 1.0 x 1076 allogeneic
bone marrow-derived human MSCs or vehicle 6 days and 9 days
after aneurysm induction into the jugular veins.

To investigate the mechanisms underlying the protective effects
of MSCs against aneurysmal rupture, MSCs were pretreated with
COX2 selective inhibitor (NS-398).

Figure 1A: Incidence of aneurysm
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We performed daily neurological exam to detect aneurysmal rupture.
When mice developed neurological symptoms, mice were sacrificed
and we confirmed the presence of subarachnoid hemorrhage with
intracranial aneurysms. Asymptomatic mice were sacrificed 21 days
after aneurysm induction.

RESULTS: Incidence of aneurysm was similar in all 3 groups
(Figure 1A). However, the rupture rate in the MSCs treatment group
(n=15) was significantly lower than the vehicle treatment group
(n=11) (36% in MSCs group, 90% in Vehicle group, p<0.05, Figure
1B). The protective effect of MSCs against aneurysmal rupture
was abolished by the pretreatment of MSCs with COX2 inhibitor
(rupture rate: 83%). Symptom free survival curves were plotted
after excluding mice that did not have any aneurysms. The symptom
free survival curve of the MSCs group was significantly higher than
the Vehicle Group (p < 0.05, Figure 2).

CONCLUSIONS: Intravenous administration of human MSCs
may prevent aneurysmal rupture in a COX2 dependent fashion.

REFERENCES:

1. Amouse model of intracranial aneurysm: technical consideration.
Acta Neurochir Suppl. 2011;111:31-5

2. Critical Roles of Macrophages in the Formation of Intracranial
Aneurysm. Stroke. 2011;42:173-8

3. Concise review: Mesenchymal stem cells for acute lung injury:
role of paracrine soluble factors. Stem Cells 2011;29:913-919

4. Bone marrow stromal cells inhibit mast cell function via a
COX2-dependent mechanism. Clin Exp Allergy 2011;4:526-534

Figure 1B: Rupture rate
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SEVOFLURANE AND DESFLURANE INHIBIT SYNAPTIC
STRENGTH OF NEWLY DEVELOPED SYNAPSES
BETWEEN LYMNAEA NEURONS

AUTHORS: R. Armstrong', F. Xu!, D. Urrego', M. Qazzaz',
M. Pehar?, J. N. Armstrong?, N. I. Syed'

AFFILIATION: 'Hotchkiss Brain Institute, University of Calgary,
Calgary, AB, Canada, ?Department of Anesthesia, University of
Calgary, Calgary, AB, Canada

INTRODUCTION: Recent studies have called into question the
safety of inhalational anesthetics on developing nervous systems.
Inhalational anesthetics have been shown to result in cognitive
defects in exposed children.! However, the mechanism underlying
these cognitive effects is still relatively unknown at the level of the
cell and of the synapse due partly to the complexity of the nervous
system in mammalian models. In this study, we used the freshwater
pond snail Lymnaea, which easily allows for the analysis of single
synapses, to determine whether two common modern inhalational
anesthetics, sevoflurane and desflurane, could negatively impact the
formation and function of new synapses.
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METHODS: Individual Lymnaea neurons were isolated and Figure 1
maintained in Lymnaea brain conditioned medium. Cholinergic g
synapse-forming neurons were plated in a soma-soma configuration.

(Fig. 1A) Cells were allowed to rest for one hour after culture, and

were then placed in a Billups-Rothenburg Modular Incubation
Chamber and exposed to anesthetic overnight. Anesthetic was A
delivered with a Datex-Ohmeda Aestiva/5 anesthetic machine.
Anesthetic concentrations were chosen to be roughly equipotent
based on clinical MAC equivalency, and were verified with a
Datex-Ohmeda gas analyzer. Synaptic responses were verified the
following day by recording the post-synaptic potential (PSP) in
response to current injection-elicited single action potentials in the
presynaptic neuron. (Fig. 1B) To examine acute effects of sevoflurane 02
and desflurane they were bubbled in Lymnaea saline for 20 minutes

and immediately perfused through the dishes. Intracellular calcium B
levels were quantified with Fura-2 AM fluorescence.

RESULTS: Overnight exposure to either desflurane (4.3%) or ol Y _/\ - _:/\Jamnv
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sevoflurane (1.3%) did not significantly impact the percentage of
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paired cells that had formed a chemical synapse. (Fig 1C) However, Desflurane perfusion  Saline wash
in neuron pairs that form a chemical synapse, the strength of .
the excitatory post-synaptic potential was significantly reduced Flgure 2

(*** p<0.001) in neuron pairs exposed to both sevoflurane and
desflurane. (Fig. 1D)

We further demonstrate that this effect is not due to an acute
inhibition of pre-synaptic calcium channels, which is required for
synaptic transmission. After 5 minutes of perfusion with anesthetic
saline, calcium rise in response to current-injection induced action
potentials did not change. (Fig. 2A) However, post-synaptic
responses to exogenously applied acetylcholine, mimicking the
response to pre-synaptic release of neurotransmitter, were inhibited
in the presence of desflurane. (Fig. 2B)

CONCLUSIONS: Using a unique Lymnaea model, we demonstrate
that both sevoflurane and desflurane inhibited the formation of
synapses, as measured by post-synaptic potential amplitudes.
Desflurane lead to a more severe reduction in synaptic strength as
compared to sevoflurane. This is not likely due to an inhibition of
neurotransmitter release mechanisms, but may involve other post-
synaptic responses.

REFERENCES:
1. Flick, R. P. et al. Pediatrics 128, 1053-1061, (2011).
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ISOFLURANE INDUCED PATHWAY-SPECIFIC
SUPPRESSION OF CORTICAL SYNAPTIC RESPONSES
IN MICE

AUTHORS: A. Raz, B. M. Krause, S. Grady, M. Banks

AFFILIATION: Anesthesiology, University of Wisconsin
Madison, Madison, WI

INTRODUCTION: The mechanisms underlying Loss of
Consciousness (LOC) under anesthesia remain largely unknown.
We have previously demonstrated that cortico-cortical (CC;
“top-town”) extracellular synaptic responses are preferentially
suppressed by isoflurane (ISO) compared to thalamo-cortical (TC;
“bottom-up”) responses. This result is consistent with a model in
which anesthetic-induced LOC depends on selective inhibition
of top-down connections. Here, we investigate the mechanism
underlying this differential sensitivity by measuring the effect
of ISO in clinically relevant concentrations on the post-synaptic
responses of cortical pyramidal neurons to TC and CC stimuli.

METHODS: The study was approved by the institutional animal
care and use committee. Acute auditory TC brain slices were
prepared from 4-8 week-old mice. Afferent stimuli were applied
using bipolar tungsten electrodes either at the superior thalamic
radiation, just rostral to the hippocampus or in layer 1 or 2 (L1/L2)
of neocortex, 0.5 - 1 mm rostral to the recording site in auditory
cortex. Pyramidal cortical neurons, mostly from layer 5, were
identified visually and whole cell current clamp recordings obtained
of short latency (presumably monosynaptic) synaptic responses to
TC and CC stimuli and of responses to polarizing current pulses.
ISO (1%) was dissolved in the aCSF and bath applied to the slice.
We compared the resting membrane potential, membrane resistance
and EPSPs to the two stimuli with and without ISO using paired
t-test.

RESULTS: Following ISO administration, the cells’ resting
membrane potential was depolarized (Baseline: -74mV, ISO:
-69mV, p=0.04, n=10), but input resistance did not significantly
change (Baseline: 137.6 Mohm, ISO: 120.7 Mohm, p=0.10, n=10).
Under ISO, TC responses were increased by 11.4% whereas CC
responses were decreased by 51.4% (p=0.008, n = 10 cells). There
was no correlation between the change in TC or CC response and
the change in input resistance.

CONCLUSIONS: We have demonstrated that the previously
reported preferential effect of isoflurane on the top-down projections
is a result of a direct effect on CC versus TC EPSPs in auditory
cortical pyramidal cells. Further investigation is needed to elucidate
the mechanism underlying this differential effect.
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KETAMINE INDUCES OLIGODENDROGLIA APOPTOSIS
IN ADDITION TO NEURONAL LOSS IN DEVELOPING
NON-HUMAN PRIMATE BRAIN

AUTHORS: A. M. Brambrink', L. D. Martin?, G. A. Dissen?,
S. Johnson*, E. A. Olsen’, K. K. Noguchi®, J. Olney’

AFFILIATION: 'Anesthesiology and Perioperative Medicine,
OHSU, Portland, OR, 2Oregon National Primate Research Center,
Oregon Health & Sci Univ, Portland, OR, OHSU, Portland, OR,
30regon National Primate Research Center, Oregon Health & Sci
Univ, Portland, OR, OHSU-ONPRC, Beaverton, OR, “Department
of Psychiatry, Washington University in St. Louis, Saint Louis,
MO, *Anesthesiology and Perioperative Medicine, OHSU, OHSU,
Portland, OR, *Department of Psychiatry, Washington University in
St. Louis, St Louis, MO, "Department of Psychiatry, Washington
Univ St. Louis, MO, St. Louis, MO

INTRODUCTION: Exposure of fetal or infant animals, including
non-human primates (NHPs), to anesthetic drugs, at clinically
relevant doses, causes brain injury and results in long-term
neurodevelopmental impairment (NDI). The injury in fetal or
infant macaques brains was originally described as apoptotic death
of neurons, and was documented following exposure to ketamine,
isoflurane or propofol?3. Subsequent reports demonstrated that
the cell death response following isoflurane or propofol is more
complicated and includes apoptotic death of both neurons and
oligodendrocytes (oligos)**. The present study was undertaken to
determine whether ketamine-induced neuronal apoptosis in the
developing NHP brain is also accompanied by apoptosis of oligos.

METHODS: With institutional approval, neonatal (postnatal day
6; P6) and pregnant (gestation day 120; G120; full term 165 days)
macaques were exposed for 5 h to ketamine (intubation, ventilation,
vital signs controlled) or no anesthesia (controls). Ketamine was

brain
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infused IV to maintain a surgical plane of anesthesia (no movement
/no >10% raise in heart rate or systolic blood pressure to mosquito-
clamp pinch; all extremities; q 30 min). Animals were then
extubated and observed for 3 h. Control animals received baseline
measurements, [V saline and returned to their dams/cages. At 8 h of
time zero, neonatal and fetal (following caesarean section) brains
were perfusion fixed and analyzed, using markers of apoptosis
(activated caspase 3; AC3) and cell death (silver stain). Quantitative
evaluation included counting all apoptosis-positive oligo profiles in
serial sections at 2 mm intervals across the brain.

RESULTS: Fetal brains (G120) after ketamine-exposure (n=4)
had a 4.13-fold higher number of apoptotic (AC3-positive)
oligos compared to controls (n=4; Fig 1). Neonatal brains (P6)
after ketamine-exposure (n=4) had a 4.03-fold greater number
of apoptotic oligos compared to controls (n=5; Fig 1). The oligo
apoptosis response reported here is approximately of the same
magnitude as the neuronal apoptosis response to ketamine reported
previously'. Oligo-apoptosis in both fetal and neonatal brains was
distributed throughout the white matter, but tended to be more
heavily concentrated caudally in the fetus and rostrally in the
neonate, which is consistent with the caudal to rostral progression
of myelinogenesis during early development.

CONCLUSIONS: Exposure of infant or fetal macaques to a surgical
plane of ketamine anesthesia for 5 hours triggers a robust apoptosis
response affecting two cell types - neurons and oligodendrocytes.
These findings clarify that following ketamine exposure, just
as has been described following isoflurane or propofol*#, the
cell death response impinges on both neurons and oligos in
approximately equal numbers. Oligos are responsible for generating
and maintaining the myelin sheath, which is essential for normal
neuronal function. Developmental loss of neurons, compounded by
simultaneous loss of oligos, is a type of brain injury that potentially
could contribute to long-term neurobehavioral impairment.

Fig 1
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ISOFLURANE BUT NOT SEVOFLURANE RESTORED
ENDOTOXIN-INDUCED IMPAIRED HYPOCAPNIC
CEREBRAL BLOOD FLOW RESPONSE IN RATS

AUTHORS: H. -. Okamoto

AFFILIATION: Anesthesiology, Kitasato University School of
Medicine, Sagamihara, Japan

INTRODUCTION: Cerebrovascular responsiveness to hypocapnia
is well known under both physiological and anesthetic conditions.
However, little is known about the impact of brain inflammation
on this hypocapnia-induced cerebral blood flow response during
anesthesia. Therefore, the current study was designed to investigate
whether or not central administration of endotoxin may alter the
hypocapnic cerebral blood flow responsiveness during isoflurane
and sevoflurane anesthesia in rats. Methods: Under IRB approval,
thirty Male Sprague-Dawley rats were used. Under pentobarbital
anesthesia, rats were mechanically ventilated. Arterial blood gases,
blood glucose, brain temperature were maintained within the
normal range. Regional cerebral blood flow (rCBF) was measured
using laser Doppler flowmetry through the cranial window created
at the parietal cortex . Mean arterial blood pressure, heart rate, and
end-tidal carbon dioxide tension were also monitored. Hypocapnia
was induced by the stepwise increase in the respiratory rate from
50 to 100 cycles per minute. Rats were randomly assigned into four
groups. In group 1 rats, hypocapnia was induced with or without 1%
isoflurane. In group 2 rats, hypocapnia was induced with or without
1.7% sevoflurane (in the equivalent concentration of 1% isoflurane).
In group 3 and group 4 rats, endotoxin (lipopolysaccharide, E coli
055-BS5; 1 mg/kg) was pre-administered into the brain via Cisterna
magna, and followed by the induction of hypocapnia with or without
1% isoflurane (group 3), or 1.7% sevoflurane (group 4). All data were
expressed meant+ SD. Repeated measures ANOVA followed by the
SNK test was used for statistics. P<0.05 was considered significant.
Results: In group 1 and 2 rats (no endotoxin), end tidal carbon
dioxide tension was reduced down to 15 mmHg at the lowest level
by the hyperventilation. In association with this hypocapnia, rtCBF
was significantly reduced by approximately 25% of control at the
lowest. This hypocapnia-induced reduction of rCBF was eliminated
by the centrally administered endotoxin (Group 3 and 4). During
isoflurane anesthesia, this blunted rCBF response to hypocapnia
by endotoxin was significantly restored (12+9% reduction;P<0.01)
whereas this hypocapnia-induced rCBF reduction was still blunted
(5£9% reduction; n.s) by the central endotoxin during sevoflurane
anesthesia. Conclusions: The present study demonstrates two major
findings. Firstly, brain inflammation by the central administration
of endotoxin eliminated the hypocapnia-induced cerebral blood
flow response. Secondly, isoflurane but not sevoflurane restored
this cerebral blood flow responsiveness to hypocapnia. These two
findings may provide new clinical insights as follows. At first, it is
suggested that hyperventilation therapy in order to reduce cerebral
blood flow may not be guaranteed in case of brain inflammation.
In addition, isoflurane could be used during surgery in patient
with hyperemic brain inflammation whereas sevoflurane could be
applicable in patient with ischemic brain inflammation. References:
Stroke. 29:1209,1998. Anesth Analg. 91:896,2000.
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SEVOFLURANE ALTERS MATURATION IN MOUSE
HIPPOCAMPAL DENDRITIC SPINES VIA EFFECTS ON
F-ACTIN POLYMERIZATION

AUTHORS: J. H. Zimering', Y. Dong?, Y. Zhang?, Z. Xie*

AFFILIATION: 'University of Rochester School of Medicine
and Dentistry, Rochester, NY, Howard Hughes Medical Institute/
Harvard Medical School, Boston, MA, 2Dept. of Anesthesia,
Critical Care and Pain Medicine, Mass General Hospital, Boston,
MA, 3Dept. of Anesthesia, Critical Care and Pain Medicine, Mass
General Hospital and Harvard Medical School, Boston, MA, *Dept.
of Anesthesia, Critical Care and Pain Medicine, Mass General
Hospital, Boston, MA, Howard Hughes Medical Institute/Harvard
Medical School, Boston, MA

INTRODUCTION: Early postnatal anesthesia causes long-lasting
learning and memory impairment in rodents'. It poses an unknown
safety risk for the millions of infants and children who undergo
major surgery each year. However, the underlying mechanisms
remain largely unknown. The actin cytoskeleton in dendritic
spines undergoes dynamic rearrangement in response to excitatory
synaptic activity underlying learning® and is a target for anesthesia’.
Thus, we set out to test a hypothesis that exposure in neurons to
clinically relevant concentrations of sevoflurane alters maturation in
mouse hippocampal neuron dendritic spines.

METHODS: The study was approved by the local Institutional
Animal Care and Use Committee. Mouse embryonic day 15
hippocampal neurons were cultured in Neurobasal medium for
7 days in vitro (DIV) prior to a single (4 hour) exposure to 3%
sevoflurane in 95% air/5% CO2 or control condition (95% air/5%
CO2). Control or sevoflurane-treated DIV 7 neuronal cultures were
either immediately fixed in 4% paraformaldehyde or maintained
for up to 7 additional days in culture prior to staining with Alexa
Fluor555-Phalloidin (5 units/mL), specific for filamentous (F)-
actin. Distally-located, dendritic segments (2-5 per neuron)
were randomly selected for analysis. Fluorescence images were
acquired using a 100x NA 1.40 oil immersion objective and laser
scanning microscope.
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RESULTS: Sevoflurane induced acute significant decreases in
mean dendritic filopodial length (n=41) compared to control (n=39;
P < 0.00001, n= 3 experiments). Sevoflurane induced significant
decreases in mean thin spine length (n=6) compared to control
(n=9; P = 0.002). Two days later, on DIV9, mean thin spine length
in sevoflurane-treated neurons had fully recovered to levels (1.67
um) significantly exceeding mean level in control DIV9 neurons
(1.15 pm; P =0.01). Sevoflurane caused a 56% increase in mean
head diameter (0.93 um) in a subset (10/15) of maturing spines
compared to control (n=2; 0.56 um; P=0.03) or unaffected stubby or
mushroom spines (n=5, 0.6 pm; P = 0.003). On DIV14, mean head
diameter in sevoflurane-treated maturing spines still significantly
exceeded control neurons (0.74 um vs 0.48 um, P< 0.0001, n= 73).
Finally, sevoflurane significantly impaired early actin-clustering in
filopodia as evidenced that the ratio of actin cluster- type: diffusely
staining filopodia was 5% vs 40%; P < 0.01, in the sevoflurane-
treated vs control DIV9 neurons. There was no significant difference
in mean mushroom spine density at DIV 14 between sevoflurane and
control condition (0.51 vs 0.42 spines/um, P =0.44).

CONCLUSIONS: Our data demonstrate that sevoflurane may
differentially affect dendritic spine head vs neck structure.
The underlying mechanisms of such effects are under ongoing
investigation.

REFERENCES:

1. PLoS One 9(8):¢105340; 2014.
2. Science 290: 754-758; 2000.

3. PLoS One 9(7):¢102978; 2014.
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ANOVEL ELECTROPHYSIOLOGICAL MEASURE
FOR FAST GABA-MEDIATED INHIBITION IN INTACT
CIRCUITS OF RAT HIPPOCAMPAL BRAIN SLICES

AUTHORS: B. D. Heifets', J. Nie', B. Sharma?, B. Maclver'

AFFILIATION: 'Anesthesiology, Stanford University, Stanford,
CA, *Medical School, Louisiana State University, Kenner, LA

INTRODUCTION: The GABA, receptor (GABA,R) is an
attractive, tractable drug discovery target'. It remains unclear how
native neural circuits of the hippocampus respond to drugs in this
highly clinically relevant class. The CA1 region of the hippocampus
is crucial for learning, memory and cognition, thus a key brain
region to screen GABAergic compounds that may influence these
processes. We developed a novel screen for GABA R ligands,
including general anesthetics, by measuring field inhibitory
postsynaptic potentials (fIPSPs) in the CA1 area. While allowing
many of the advantages of an in vitro preparation, field recordings
mirror their in vivo counterparts, and unlike intracellular recordings,
are minimally invasive to the neuron, typically remaining stable for
many hours.

METHODS: 24-28 day old Sprague Dawley rats were anesthetized
and decapitated. Brains were dissected and submerged in chilled
artificial cerebrospinal fluid (ACSF). 400 um thick coronal slices
were cut and maintained in ACSF bubbled with 95% O2 and 5%
CO2. fIPSPs were evoked through a bipolar tungsten stimulating
electrode placed in the stratum pyramidale (SP) of the CA1 region
and recorded by microelectrode 150 um away in the SP of CAI.
GABAergic fIPSPs were isolated with NMDA and AMPA receptor
antagonists (d-APV, NBQX, kynurenic acid). fIPSP dependence
on GABA,R was confirmed by blockade in high dose GABA,R
antagonist, picrotoxin (PTX). GABAergic ligands were applied
to slices, and their effects on magnitude and decay kinetics of the
fIPSP were measured. Ligands tested include: propofol, isoflurane,
midazolam, diazepam, flumazenil and furosemide (FUR) and PTX.

RESULTS: Hippocampal GABAergic inhibition can be classified
by its duration and sensitivity to allosteric modulators like
benzodiazepines (BZPs). We characterized the CAl fIPSP with
compounds known to affect these parameters; a subset of our
data is summarized here. FUR, a selective antagonist of GABA,, -
fast, dose-dependently reduces fIPSP amplitude and prolongs its
decay, suggesting that the fIPSP is largely mediated by GABA, -
fast synapses’. In comparison, PTX, a non-selective GABA,R
antagonist, depressed evoked fIPSP amplitude without modifying
the fIPSP decay (Fig. 1). fIPSPs are also sensitive to BZPs, including
midazolam and diazepam, both of which enhanced fIPSP amplitude,
and prolonged decay time. Flumazenil, a BZP antagonist, blocked
these effects (Fig. 2).

CONCLUSIONS: This method for studying synaptic inhibition
has major advantages over conventional electrophysiological
techniques: 1) it is extracellular, so key intracellular signaling
molecules remain intact, 2) it detects changes in both tonic and
phasic GABA R mediated signaling, and finally 3) it is more stable
and technically easier than whole-cell recording. Combining this
fast, minimally cell invasive, neural population based approach
affords a unique opportunity to assay multiple lead compounds for
anesthetic efficacy in an intact, well characterized neural circuit
with clear relevance to learning, memory and cognition.

REFERENCES:
1. Nat Rev Neurosci. 2008. 9:370.
2. BMC Neurosci. 2008. 9:1471.
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RAT CORTICAL NEURONS EXPOSED TO SEVOFLURANE
AND DESFLURANE EXHIBIT DECREASED SYNAPTIC
DEVELOPMENT

AUTHORS: F. Xu!, R. Armstrong', D. Urrego', M. Qazzaz',
M. Pehar?, J. N. Armstrong?, N. I. Syed'

AFFILIATION: 'Hotchkiss Brain Institude, University of Calgary,
Calgary, AB, Canada, 2Department of Anesthesia, University of
Calgary, Calgary, AB, Canada

INTRODUCTION: Recent research has raised concerns about
the potential side effects of exposure to inhalational anesthetics
on cognitive function in children or animal models'?. To date, the
underlying mechanisms are yet to be identified. In this study, we
examined whether two commonly used inhalational anesthetics,
sevoflurane and desflurane, affect the architectural and functional
development of rat cortical networks.

METHODS: All animal procedures were in accordance with
the relevant Institutional Animal Care and Use Policy. Sprague-
Dawley rat frontal cortexes were removed from post-natal day 0
pups and enzymatically dissociated. Cortical neurons were allowed
to settle for one hour prior to be placed in a Billups-Rothenburg
Modular Incubation Chamber. The cells were then exposed to
anesthetics in conjunction with medical air for one hour. Roughly
equipotent concentrations of sevoflurane (1.3%) and desflurane
(4.3%) were used. Control cells were exposed to medical air only.
Post-anesthetic exposure, the cells were maintained at 37°C in an
incubator at 5% CO2 until use. Immunostaining of synaptic proteins
was performed on fixed cells. Whole-cell patchclamping was
done to measure synaptic currents. Mitochondria were visualized
with MitoTracker Red. Fluorescence images were acquired with a
confocal microscope.

RESULTS: Phase contrast visualization of premature cells (day
3) showed that both sevoflurane and desflurane reduced neurite
density (circles) and damaged cell bodies (asterisks) (Fig.l).
Immunostaining of mature cells (day 10-14) with the pre-synaptic
marker synaptophysin (green) and the post-synaptic marker PSD-
95 (red) (Fig.2) revealed that sevoflurane and desflurane caused
significant reduction in the punctate expression of synaptophysin.
To determine the functional impact on the synapse of the reduction
of synaptophysin, we performed whole-cell patch clamping
recording of the synaptic currents of mature cells (day 10-14).
Both sevoflurane and desflurane treated cells exhibited a reduction
in spontaneous synaptic currents, indicating a reduction in the
expression of functional synapse (Fig.3A). Our data further showed
that desflurane and sevoflurane may impact these developing
neurons by impacting mitochondrial integrity and function (Fig.3B).

CONCLUSIONS: Our study suggests that exposure of sevoflurane
and desflurane to developing neuronal cultures reduces neurite
outgrowth and synaptic protein expression. These architectural
changes may account for the functional changes observed during
electrophysiological studies of synaptic currents. Our study also
suggests that sevoflurane and desflurane impact mitoc