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Introduction: The identification of residents who are struggling in acquiring CanMEDS core competencies of 
Communicator, Collaborator and Manager remains a challenge in medical education1. This study examined the 
use of high-fidelity simulation as a formal evaluation tool of these competencies, using the ANTS (Anesthesia 
Non Technical Skills) rating system2. ANTS scores obtained in the simulator were compared to scores obtained 
in the clinical environment (these latter scores are based on the CanMEDS competencies, and are compiled in 
the one45 WebEval evaluation system used at the local institution). 
 
Methods: Following research ethics board approval and informed consent, 27 anesthesiology residents at a 
2nd to 4th post-graduate year (PGY-2 to PGY-4) level of training were recruited. Each resident underwent a 
high-fidelity simulator scenario, in which they were the primary anesthesiologist managing an anesthesia crisis. 
The scenario was developed using expert opinion and consensus. The scenario was specifically designed to 
produce challenges in communication and other aspects of crisis management. Two simulation instructors, 
rater-calibrated and trained in the use of ANTS system, independently evaluated the residents’ simulator 
performance in real-time. CanMEDS-based daily evaluations were collected for six months prior to simulation 
sessions, and were compiled into a composite score using the one45 WebEval system. These scores were 
used as a direct comparator to ANTS ratings obtained in the simulator. Points of alignment between the 
CanMEDS-based daily evaluation form and the ANTS rating system were identified, and the scores on these 
common elements were compared for each resident. 
 
Results: Two raters exhibited excellent inter-rater reliability (weighted kappa=0.81). Comparison of residents’ 
ANTS scores of their simulated scenario and the clinical evaluations did not reveal any significant correlation 
between the CanMEDS WebEval scores and high-fidelity simulator ANTS scores (table 1). 
 
Discussion: Few real-life opportunities exist for assessment of the CanMEDS competencies of Communicator, 
Collaborator and Manager during critical events. High-fidelity simulation provides a unique opportunity to 
evaluate these critical crisis management skills. The results of this study indicate these competencies can be 
reliably measured using high-fidelity simulation. 
 
References: 1. The CanMEDS 2005 physician competency framework. Better standards. Better physicians. 
Better care. Ottawa: RCPSC 
2. Br J Anaesth 2003; 90: 580-8  
 
Correlation between Simulator ANTS score and Can MEDS competencies 

ANTS element CanMEDS 
competencies 

Spearman Correlation 
Coefficients 

Task management- prioritizing Manager  -0.02945  
Task management- identifying and utilizing 

resources Manager -0.04536  

Teamworking-coordinating activities with team 
members Collaborator -0.09227 

Teamworking-exchanging information Communicator 
Collaborator 0.22273 

Situation awareness- gathering information Medical expert  0.03270  
Decision Making- identifying options Manager  0.13107  

Decision Making- balancing risks and selecting 
options Medical Expert  0.02882  
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1056926 - CRICOTHYROIDOTOMY SKILL RETENTION AFTER A SINGLE SIMULATION SESSION 
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3. Department of Anesthesia, Children’s Hospital of Eastern Ontario, University of Ottawa, Ottawa, ON, 

Canada 
 
Introduction: Cricothyroidotomy is a life-saving skill that anesthesiologists may be required to perform 
emergently during a “cannot intubate, cannot ventilate” (CICV) situation. A decline in the incidence of 
emergency surgical airway procedures in recent years has resulted in a decreased exposure to 
cricothyroidotomy. It has been suggested that a formal “refresher” course should be required every 6 months for 
all anesthesiologists [1,2]. However, the optimum interval for retraining has not been evaluated beyond few 
months. 

This prospective, randomized controlled study aimed to measure the retention of skills up to one year after 
cricothyroidotomy training for attending anesthesiologists using a high-fidelity simulated CICV scenario. 
Anesthesiologists were randomized to be tested either at 6 months or 12 months after teaching to determine if 
attrition of cricothyriodotomy skills had occurred. 

Methods: After Institutional Research Ethics Board approval and informed consent, thirty-four attending 
anesthesiologists individually participated in a high-fidelity simulated CICV scenario (pre-test), which required a 
cricothyriodotomy for definitive airway management. Following a 1-hour personalized debriefing and “hands-on” 
training session, participants managed a second identical CICV scenario (post-test). No teaching occurred after 
the post-test. Each anesthesiologist was then randomized to either a "6-months retention" (n=18) or "12-months 
retention" group (n=16). At their respective times, participants managed a third identical CICV scenario 
(retention-test). Two blinded experts independently rated videos of all performances in a random order using a 
specific checklist score (CL), a Global Rating Scale score (GRS) and time to successfully perform 
cricothyroidotomy. 
 
Results: Checklist, GRS score and time to perform a cricothyroidotomy improved from pre-test to post-test (all 
p<0.05), and this improvement was retained for up to 6 months. CL and GRS improved from pre-test to posttest, 
and this improvement was retained for 12-months (all p<0.05), (Figure).    
There was no significant difference in the degree of improvement between the 6 months and 12 months 
retention groups, regardless to the test phase (all p > 0.10). 

Discussion: After a single high-fidelity simulation training session, improvements in cricothyroidotomy skills are 
retained for at least one year. These findings may suggest that procedural skills do not have to be re-learned on 
a yearly basis. 

References: 1. Anaesthesia 2006 61: 727-730 
2. Anaesthesia 2008 63: 364-369 
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1065033 - MATERNAL CARDIAC ARREST: RESIDENTS' PERFORMANCE IN SIMULATED SCENARIOS 
 
Andrea Hards1, Mrinalini Balki1, Sharon Davies1, Aliya Salman1, Magda Erik-Soussi1, Susan Dunington2 
 
1.  Anesthesia and pain management, Mount SInai Hospital, University of Toronto, Toronto, ON, Canada 
2. Respiratory Therapy, Michener Institute for Applied Health Sciences, Toronto, ON, Canada 
 
Introduction: Maternal cardiac arrest in pregnancy is rare, occurring in between 1 in 20,000 and 1 in 30,000 
pregnancies.1,2 It is associated with poor maternal and fetal outcomes unless CPR is initiated rapidly and the 
fetus delivered promptly.3 The study aim was to assess anesthesia residents' performance in a maternal cardiac 
arrest scenario using high-fidelity simulation, both before and after a didactic teaching or electronic-learning 
program. We hypothesized that teaching improves their management of such cases and results in a faster time 
to perimortem cesarean delivery, with a greater improvement seen in the e-learning group. 

Methods: After receiving local Ethics Committee approval, we recruited 20 anesthesia residents from 
Postgraduate Years 2-4. They participated in a simulated case of maternal cardiac arrest and were assessed on 
technical and Anesthetists’ Non-Technical Skills. They were randomized to receive either a didactic teaching or 
electronic learning session and will be returning to perform a second simulation one month from then. 

Results: Many residents did not perform required life support tasks or make the recommended modifications for 
pregnancy. Non-technical skills were generally “marginal” (Table 1). 75% requested cesarean delivery;of those 
who did, 13% did not do concurrent CPR and 13% asked to move the patient to the OR. The median (IQ range) 
time to incision (mins.secs) was 4.23 (3.59, 5.03). 

Discussion: Even for residents who are ACLS-trained and attend “code blue” arrest calls, there is a lack of 
knowledge in life support skills and the advised modifications for pregnancy. We look forward to examining 
differences in the residents’ performance after their teaching sessions. It is important to address these gaps in 
knowledge within a teaching program and to find the most appropriate method to keep knowledge and skills up-
to-date. 
 
References: 1. BMJ 2003;327:1277-9  
2. Int J Cardiol 2005;98:179-89  
3. Circulation 2005;112:IV150-3 
 
Table 1 Percentages of participants not performing relevant technical skills and mean scores of non-technical 
skills  

Technical Skills  
LIFE SUPPORT SKILL  NOT DONE  

Recognized clinical change  15  
Started BLS  0  

Identified PEA  50  
Called "code blue"  15  
Considered cause  60  

Gave drugs correctly  15  
Post-ETT asynchronous compressions  40  

PREGNANCY MODIFICATION  NOT DONE  
Called for obstetrician  15  
Called for neonatology  50  

Called for senior anesthetist  25  
Ventilation with cricoid pressure  85  

Early intubation  60  
Smaller diameter ETT  50  

LUD  10  
Alteration in compression hand position  85  

Stopped epidural  75  



S4 Abstracts

123

Anesthetists' Non-Technical Skills  
SKILL  MEAN SCORE (95% CI)  

Task Management  2.65 (2.43,2.87)  
Team Working  3.08 (2.91,3.25)  

Situation Awareness  2,73 (2.49,2.97)  
Decision Making  2.73 (2.47,2.99)  
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1065643 - WEB-BASED VIRTUAL BRONCHOSCOPY SIMULATOR IMPROVES KNOWLEDGE OF 
BRONCHIAL ANATOMY AND LUNG ISOLATION 
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Introduction: Anesthesiologists and trainees not regularly providing thoracic anesthesia often lack familiarity 
with bronchial anatomy essential for lung isolation. Recently a web-based virtual bronchoscopy simulator has 
been developed. The purpose of the study is to assess the impact of bronchoscopy simulation on knowledge by 
comparing the pre-simulation and post-simulation scores. 
 
Methods: REB approval was obtained. In the thoracic-anesthesia.com webpage, a virtual bronchoscopy 
simulator with simultaneous display of a fiberoptic bronchoscope inside a lung schematic diagram, endoscopic 
view, and a steering control knob, was made available (Figure). Participant using the simulator provided 
consent, demographic data, and completed a pre-simulation quiz of 15 multiple choice questions. Each question 
had a short stem and a figure or video of tracheo-bronchial anatomy, and in some cases, presence of a double 
lumen tube or bronchial blocker. After the pre-simulation quiz was completed, the simulator was available to the 
participant for an unlimited time period. Post-simulation, the participant was requested to complete the same 
quiz of 15 questions. The correct answers to the questions were then provided. The quiz score was derived by 
adding up the number of correct answers out of 15. The pre and post-simulation scores were compared using 
paired t-test. A p value of <0.05 was considered statistically significant.  
 
Results: 2324 participants completed both the pre and the post-simulation quiz. 37% were anesthesia 
residents, 7% anesthesia fellows, 39% anesthesia staff, and 1% thoracic surgery staff. The overall post-
simulation scores were significantly higher than the pre-simulation scores (8.1 ± 3.3 vs 6.2 ± 3.0, p <0.001). The 
post-simulation scores were significantly higher than pre-simulation scores amongst anesthesia residents, 
fellows, staff, and thoracic staff. 70% of participants had < 2 thoracic lists per month; their pre (5.9 ± 2.9 vs 7.8 ± 
3.2,p <0.001) and post- simulation scores (7.0 ± 3.3 vs 8.6 ± 3.4,p <0.001) were lower than those who had  2 
lists per month.  
 
Discussion: Usage of a web-based virtual bronchoscopy simulator improves knowledge in tracheo-bronchial 
anatomy and may lead to improvement in performance of lung isolation. 
 

 
 
 



S6 Abstracts

123

1066956 - “GIOSET” A RELIABLE AND VALID EVALUATING TOOL TO ASSESS MEDICAL CORE 
COMPETENCIES DURING CRISIS SIMULATION 
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Introduction: Postgraduate medical education training and evaluation takes place within specific core 
competencies. [1][2] Medical knowledge is central, however other competencies are also important including: 
interpersonal and communication skills, scholarship, professionalism, health advocacy, and management. 
Although there are tools available for assessing medical crisis simulations, they have not been designed to 
evaluate all these medical core competencies. [3] [4] The objective of this study was to develop and evaluate a 
Generic Integrated Objective Structured Evaluating Tool (GIOSET) to assess Medical Core Competencies 
during crisis simulation. 

Methods: Based on existing literature a Delphi technique was used to develop a global rating scale entitled 
‘GIOSET’ was created with 6 non-medical expert items and 8 medical expert times each with six points. 
Institutional REB approval and resident’s informed consent was obtained. Anesthesia residents (n=50) were 
randomly assigned to perform one of two intraoperative ACLS scenarios (VT or VF). Four independent trained 
raters blinded to the resident’s identity and level of training, analyzed the video-recorded simulations using the 
GIOSET scale. Descriptive statistics and inter-rater intra-class correlations (ICCs) were analyzed. Linear 
regression analysis was performed to assess the difference in performance by postgraduate year (PGY). 
Spearman’s rho was used to correlate PGY with performance. 

Results: There were no statistically significant differences in performance between the 23 residents who 
undertook the VT scenario and the 27 residents with the VF scenario. The average measures intra-class 
correlation coefficient (ICC) for the total GIOSET score using four raters was 0.87. The average measures ICC 
was 0.90 for the medical expert competencies and 0.87 for the non-medical expert competencies. Performance 
as measured by the total GIOSET score was significantly different by post-graduate year (p< 0.05) (Fig. 1). The 
correlation between GIOSETS and PGY was 0.36 (p < 0.05), the correlation between the medical expert items 
and PGY was 0.42 (p < 0.05) however the correlation between non-medical expert items and PGY was 0.24 
(p=NS). 
 
Discussion: We have developed a feasible evaluating tool for crisis simulation that identifies both medical 
expert and non-medical expert CanMEDS competencies. The average measures ICC was substantial 
suggesting that this is a reliable scale if used by 4 expert raters. The was a significant difference in performance 
by PGY for the total GIOSET scores supporting the construct validity of this tool. The correlations between PGY 
and performance were moderate for the total GIOSETS score and the medical expert competencies but not 
statistically significant for the non-medical expert competencies. This supports previous research that has 
shown that competencies such as professionalism, scholarship and health advocacy are notoriously difficult to 
measure. Further research using scenarios specifically designed for these competencies may allow us to 
address these limitations. 

References: [1] www.rcpsc.medical.org [2] . www.acgme.org.[3] Br J Anaesth 2003; 90: 580-8. [4] Crit Care 
Med 2006; 34: 2167 – 74. [4] Anesthesiology 2004; 101: 1061-3. 
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1066995 - IN SITU SIMULATION AND IDENTIFICATION OF SYSTEM ERRORS 
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Introduction: The review and practice of resuscitation skills is not routinely conducted in the operating room 
(OR) at our hospital. In situ simulation allows for practice of crisis resource management in the actual workplace 
and is one method to address this issue. 

The objective of the study is to identify perceptions of competence and confidence in team function. 

Methods: Research was approved by the local Research Ethics Board. The reflective writing by health 
professionals after interprofessional, on site simulation sessions conducted in the OR in a tertiary care pediatric 
hospital between March 2009 and August 2010 were analyzed qualitatively to explore perceptions of the 
learners. 
 
Results: Six simulation sessions were conducted. The computerized mannequin (Simbaby®, by Laerdal) was 
set up in an OR. Two clinical scenarios of similar complexity were conducted with debriefing after each case. 
Five OR nurses and one to three anesthesiologists participated in each 90-120 minute session. Participants 
documented their reflections in a “one minute paper”. The analysis of the reflection papers yielded personal, 
team and system issues that the participants identified as needing attention. The themes indicated in the 
personal improvement category were awareness and self reflection of medical knowledge and familiarity with 
equipment. In the team relationship category, the participants identified the need for clear communication, and 
importance of task designation and role identification. The system issues identified were that the location of 
certain resuscitative medications was not obvious, the crash cart designated for use was not configured the 
same way as other crash carts in the area, treatment protocols were not immediately available and that the 
telephone at the main OR desk was found to be on voicemail when help was required. 

Discussion: In situ simulation allows practice of resuscitation and crisis resource management skills. In addition 
to areas related to personal and team improvement, system errors and latent safety threats were identified. 
These have since been corrected, and these changes may enhance patient safety. 

References: Pediatr Crit Care Med. 2009 Mar;10(2):176-81 
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1067032 - TRAINING NEEDS FOR PEDIATRIC ANESTHESIA IN THE MIDDLE EAST 
 
Clyde Matava1, Basem Naser1, Mark W. Crawford1 
 
1. Hospital for Sick Children, Toronto, ON, Canada  
 
Introduction: An institution-specific needs assessment is an important part of the successful development and 
implementation process of an effective curriculum(1). A needs assessment gathers information on the 
educational needs of learners, available resources, motivation to learn and potential obstacles. These inform the 
curriculum development and assist with its implementation. This paper outlines the findings of a needs 
assessment for the development of a pediatric anesthesia skills enhancement program for anesthesia 
specialists (fellows) in a Middle Eastern country using a systematic methodology. 
 
Methods: Institutional approval was obtained. Content areas covering knowledge, skills and patient 
management were developed based on a systematic literature review, an anonymous survey with topic rankings 
and informal interviews. Questionnaires listing the content areas were sent to the anesthesia specialists. The 
respondents were asked to indicate on a scale of 1-10, their current level of expertise and ideal level of 
expertise against each content area. A needs score (the difference between ideal and current level of expertise) 
was calculated for each content area with a possible maximum needs score of 9 (2). 
 
Results: A total of 17/17 (100%) anesthesia specialists approached to date have completed the survey. Eight 
(47%) of the respondents have been in practice for 11-20 years. Survey responses show that technical skills 
such as ‘ultrasound guided regional anesthesia’ and ‘single lung ventilation’ in children received high needs 
scores (figure 1). Respondents rated ‘lectures without questions and answers’, ‘online podcasts’ and ‘journal 
clubs’ as ‘ineffective’ in improving knowledge and skills in pediatric anesthesia (table 1). Operating room based 
learning, problem based learning, simulation and workshops were rated as effective. 
 
Discussion: The learning needs of pediatric anesthesia specialists have been identified and are being used to 
develop a curriculum aimed at enhancing their current knowledge, skills and patient management 
competencies. Furthermore, information on perceived ‘effectiveness’ of various teaching formats will be useful in 
the implementation of this program. The final results will be presented at the meeting. 
 
References: 1.) Med Educ Online [serial online] 2002;7:7 
2) Can J Anes 1992 vol. 39 (7) pp. 643-8 

 
Figure 1. Bar chart illustrating ranking of content areas by needs score (log10 scale) 
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1067250 - WHY DO OBSTETRIC EPIDURALS FAIL? A 3-D VIDEO MODEL ANALYSIS 
 
Lorraine Chow1, Bhavani S. Kodali1, Michael N. D'Ambra1 
 
1. Anesthesiology and Perioperative and Pain Medicine, Brigham and Women's Hospital, Boston, MA, 

United States 
  
Introduction: Besides the appreciation of loss-of-resistance to either saline or air, the key factor to success of 
labor epidurals is the proper orientation of the epidural needle. Epidural placement can be challenging in the 
obstetric patient due to exaggerated lumbar lordosis and increased body weight, which can obscure landmarks. 
Epidural placement can be particularly difficult in patients with scoliosis given the rotational component 
associated with spine curvature. The concepts of needle direction in these situations can be difficult to teach. 
Demonstration using osseous or plastic spine models can be helpful but not always practical at the bedside. 
Two–dimensional (2D) images of the spine lack depth perception and cannot be used to demonstrate needle 
trajectory. Use of 3D animation has been used to teach regional anesthesia techniques (1), but no study has 
evaluated the utility of 3D visualization for teaching epidural techniques in the obstetric population. 

Methods: A Viking 3D surgical field camera was utilized to obtain close-up 3D images on a spine model 
depicting the most common reasons for obstetric epidural failure. The 2-channel video recordings were 
integrated into 3D video images using free web software. These videos can be projected on a 3D screen and 
viewed with color notching Infiltec eyewear. In addition, integrated 3D videos were created that can be viewed 
on conventional iphone, ipad and PC-compatible computers using paper 3D glasses. Short 3D video clips of the 
following scenarios on a spine model were recorded: normal epidural needle placement, normal CSE needle 
placement, unilateral catheter migration through intervertebral foramina, failed CSE, and epidural placement in 
lordotic and scoliotic spines. A short 6-question survey presented to a group of anesthesia trainees before and 
after viewing the 3D videos of epidural needle direction in the above scenarios.  

Results: All anesthesia trainees tested found the 3D format easy to use and 92% of trainees felt that the 3D 
videos improved their understanding of labor epidurals. The average score on the 6-question survey improved 
from 52% before watching the videos to 85% following the videos. The greatest improvement was seen in 
trainees in their first year of anesthesia training with minimal epidural experiences, with an average of 42% 
improvement. 
 
Discussion: 3D visualization allows greater appreciation of the trajectory of the epidural needle in a spine 
model. Needle orientation can be demonstrated for straightforward epidurals as well as replicated common 
failures in obstetric epidurals. This 3D technology enhances depth perception of the vertebral anatomy. The 
advantage of this technology is that the videos can be viewed on the web, on ipad, iphone, smartphones and 
other PC compatible devices, making it a portable educational tool that can be utilized in daily teaching with the 
aid of inexpensive, paper 3D glasses.  
*3D glasses will be provided for the audience to appreciate 3D images 
 
References: 1. Br J Anaesth 2005; 94(3):372-7 
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1062117 -  INTRAOPERATIVE STABILITY OF PATIENTS WITH CARCINOID SYNDROME TREATED WITH 
LONG-ACTING OCTREOTIDE 
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2. Surgery, University of Western Ontario, London, ON, Canada 
 
Introduction: As the most effective agent in minimizing the sequelae of hormone release it is standard practice 
to have octreotide available in the operating room during surgery for patients with carcinoid syndrome.1 
Recently, long-acting (LA) octreotide has become available and the majority of patients with carcinoid syndrome 
arriving to the operating room are being treated with it. It is our impression that the occurrence of adverse 
intraoperative events possibly attributable to carcinoid syndrome in these patients is rare. Our goal, therefore, 
was to review the intraoperative management of a large number of patients with carcinoid syndrome and 
compare them with patients having similar surgery but without carcinoid syndrome. 

Methods: Following institutional IRB approval in which consent was deemed not required we retrospectively 
reviewed the charts of adult patients who had undergone surgical resection of abdominal carcinoid tumours from 
2004 to 2009 based on surgical billing codes and pathology reports. Comparison was made between patients 
who were on LA octreotide (i.e. with carcinoid syndrome) and those who were not (similar procedures but no 
systemic hormone release). Data collected included demographics, incidence of hypotension (defined as SBP < 
80mmHg), and number of uses and amount of phenylephrine, ephedrine, and octreotide. Statistical analysis 
consisted of unpaired t-tests and chi-squared or Fisher’s exact analysis. 

Results: We identified forty-two patients who underwent surgical resection of pathologically confirmed carcinoid 
or neuroendocrine tumours of the abdomen. Twenty (44%) patients were on LA octreotide preoperatively for 
symptomatic control of carcinoid syndrome (LA octreotide), and twenty-two (49%) patients were not on any 
octreotide preoperatively (control). Demographics and preoperative vital signs did not differ significantly between 
groups. The incidence of hypotension and the use of octreotide, phenylephrine, ephedrine and fluids are shown 
in the table. Of the five patients in the LA octreotide group who received intraoperative octreotide, three received 
it intravenously (IV) while two received it subcutaneously (SC) at the beginning of the case. In the control group, 
two received octreotide IV while one received a SC dose, also at the outset of surgery. There was no significant 
difference between groups. 

Discussion: These results suggest that in patients receiving LA octreotide preoperatively, the incidence of 
adverse intraoperative events possibly attributable to carcinoid syndrome is low. It is still prudent, however, to 
ensure octreotide is available. 

References: 1. Tantawy, H. (2008). Diseases of the gastrointestinal system. In: Hines, RL and Marschall, KE 
Stoelting's Anesthesia and Coexisting Disease. 5th ed. Philadelphia: Churchill Livingstone. p289-90. 

Results 

  LA Octreotide  
(n=20)  

Control  
(n=22)  

Hypotension  
n (%)  7 (35)  7 (32)  

Octreotide  
n (%)  
IV (%)  
SC (%)  

5 (25)  
3 (15)  
2 (10)  

3 (14)  
2 (9)  
1 (5)  

Phenylephrine  
n (%)  

dose ( g)  

8 (40)  
250 ± 93  

11 (50)  
373 ± 290  

Ephedrine  
n (%)  

dose (mg)  

5 (25)  
13 ± 9  

5 (23)  
25 ± 31  

Fluids  
crystalloid (ml)  

colloid (ml)  

2459 ± 953  
783 ± 410  

3250 ± 2378  
1146 ± 661  

Values are expressed as mean ± SD or n (%). 
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1063662 - INTRAOPERATIVE DILEMMA: ANAPHYLAXIS CAUSED BY PATENT BLUE DYE 
 
Vidur Shyam1, Robert Tanzola1, Dale Engen1, Anne K. Ellis2 

 
1. Anesthesiolgy, Queen’s University, Kingston, ON, Canada 
2. Allergy and Immunology, Queen’s University, Kingston, ON, Canada 
 
Purpose: Vital blue dyes are increasingly used by the surgeons for lymphatic mapping of sentinel lymph node 
biopsies such as melanoma and breast cancer. These dyes may cause allergic reactions with an incidence of 
0.6- 2.7%.1 We present a case of anaphylaxis in a patient that was found to have sensitivities to several 
medications but which was ultimately linked to the administration of patent blue. 
 
Clinical Features: Consent for publication was obtained from the patient. A 43 year old woman presented for 
melanoma excision of the upper arm and sentinel node biopsy from right axilla. General anesthesia was induced 
with fentanyl, propofol, rocuronium, and morphine without incident. Patent blue was subsequently injected at the 
surgical site. Twenty minutes after the patent blue administration, she developed severe hives in the upper arm, 
trunk, and abdomen. The patient was hemodynamically stable and initial treatment consisted of antihistamines 
and hydrocortisone. The surgical procedure was completed and the patient was transported to PACU. In PACU, 
her symptoms worsened to include dysphonia, swollen eyelids and marked increase in hives. She was treated 
with epinephrine boluses (total of 50 mcg) which produced relief in the swelling and hives and her phonation 
normalized. A subcutaneous dose of epinephrine 150 mcg was given for sustained effect. The patient was 
discharged from PACU after 6 hours symptom-free. Six weeks postoperatively an allergy specialist performed 
skin prick and intradermal testing. Positive tests were noted to morphine, rocuronium, and patent blue (figure 1). 
 
Conclusion: Vitals blue dyes such as patent blue, isosulfan blue and methylene blue are distinct chemical 
compounds but are used for the same purpose during surgery. The incidence of IgE-mediated hypersensitivity 
to patent blue is 1.6% with severe reactions found in 0.5% of cases.1 This is in contrast to the total incidence of 
anaphylaxis under general anesthesia of 0.01%, most commonly attributed to neuromuscular blockers, 
antibiotics or latex.2 Although the patient demonstrated positive skin tests to three drugs, the timing of the 
reaction in relation to the injection of patent blue suggests that it was the likely cause of the anaphylaxis. In fact 
this patient had another anesthetic prior to her allergy testing during which she received both morphine and 
rocuronium without incident. This case illustrates the importance of referring cases of intra-operative 
anaphylaxis for assessment by an allergy specialist and highlights the potential for anaphylactic reactions to 
patent blue. Prophylactic treatment with antihistamines and corticosteroids has been shown to decrease the 
severity of allergic reactions to patent blue and may be considered in patients requiring its use.3  

 
References: 1.Ann Allergy Asthma Immunol. 2006;96:497–500. 
2.Can J Anesth 2008;55:1-5. 
3.J Clin Oncol. 2004;22:567–568. 
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1063663 - IL-1  INCREASES 5GABAA RECEPTOR ACTIVITY IN VITRO AND CAUSES MEMORY 
DEFICITS IN WILD TYPE BUT NOT GABRA5-/- MICE IN VIVO 

 
Dian-Shi Wang1, Beverley Orser2 
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2. Anesthesia, Sunnybrook Health Sciences Centre, Toronto, ON, Canada 
 
Introduction: Postoperative cognitive dysfunction (POCD) is a common and serious problem associated with 
surgery and anesthesia. Memory deficits are a prominent and persistent symptom. There is no specific 
treatment for POCD as the underlying mechanisms remain poorly understood. Surgical injury increases the 
release of pro-inflammatory cytokines, such as IL-1  and TNF- . These pro-inflammatory cytokines interfere 
with cognitive function as evidenced by memory deficits in vivo and by reduced synaptic plasticity in 
hippocampal slices in vitro. A tonic inhibitory conductance generated by 5 subunit containing GABAA receptors 
( 5GABAARs) is known to play a critical role in learning and memory. Here we test the hypothesis that the 
cytokine IL-1  enhances a tonic conductance generated by 5GABAARs, which contributes to memory deficits. 

Methods: Experiments were approved by the local animal care committee. Whole-cell currents were recorded 
from cultured murine hippocampal neurons. The tonic current was studied by adding a low concentration of 
GABA (0.5 M) to the extracellular solution and then measuring the change in the holding current during an 
application of the competitive GABAAR antagonist bicuculline (100 M). Memory behavior was studied in wild 
type and 5GABAAR null mutant (Gabra5-/-) mice with a fear conditioning assay. Systemic inflammation was 
induced by either the adminstrationhn of endotoxin lipopolysaccharide (LPS) or IL-1  by intraperitoneal injection. 
Data are presented as mean ± SEM. 

Results: IL-1  caused a concentration-dependent increase in the tonic current with the maximal effect observed 
at 20 ng/ml (control: 1.06 ± 0.08 pA/pF, n = 21 versus 1.57 ± 0.10 pA/pF, n = 22; P < 0.05). IL-1  increased the 
tonic current by activating the IL-1 receptor as the enhancement was blocked by an IL-1 receptor antagonist. 
The IL-1 -enhanced tonic current was primarily generated by 5GABAARs as the increase was blocked by a 

5GABAAR-selective antagonist. Systemic adminstration of LPS and IL-1  decreased the freezing scores for 
contextual fear conditioning in wild type mice but not Gabra5-/- mice.  

Discussion: IL-1  acts via the IL-1 receptor to enhance the tonic conductance mediated by 5GABAARs in 
hippocampal neurons. This increase in 5GABAAR activity likely contributes to memory defictis associated with 
systemic inflammation. Given that IL-1  levels increase dramatically after surgery, our data suggest that surgical 
inflammation causes an increase in 5GABAAR activity which contributes to postoperative memory loss.  

References: 1. Prog Brain Res 2008 169: 409-422. 2. Prog Brain Res 2007 163: 339-354. 3. Int Rev Neurobiol 
2007 82: 247-263. 4. Nat Rev Neurosci 2005 6: 215-229. 5. PNAS 2004 101: 3662-3667. 6. J Neurosci 2006 26: 
3713-3720. 7. Anesthesiology 2009 111: 1025-1035. 8. J Neurosci 2010 30: 5269-5282. 
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1065003 - ORAL WHEY PROTEIN DECREASES PROTEIN BREAKDOWN AND INCREASES PROTEIN 
BALANCE IN SURGICAL PATIENTS. A STABLE ISOTOPE STUDY 
 
Franco Carli1, Jennifer Ball2, Linda Wykes2, Stan Kubow2 

 
1. Anesthesia, McGill University, Montreal, QC, Canada 
2. School of Dietetics and Human Nutrition, McGill University, Montreal, QC, Canada 
 
Introduction: We have in the past shown that epidural and intravenous hypocaloric nutrition maintain a positive 
protein balance after colorectal resection.(1) The present study was set up to measure protein kinetics in 
patients undergoing colorectal surgery and determine whether oral feeding with whey protein in presence of 
epidural analgesia has a positive impact on protein balance. 

Methods: The study was approved by the Institutional Ethics Board. Patients scheduled for elective colorectal 
resection and receiving epidural analgesia for 48 h were enrolled in this protein kinetic study. Whole body 
protein turnover (synthesis, oxidation, breakdown, net balance) was assessed using a 6-h stable isotope tracer 
technique 7 days before surgery and 2 days after surgery. Following an overnight fast, 13C leucine was infused 
for 2 h (Fasted State) and continued for further 4 h (Fed State) during which patients received either oral 
glucose (group G) or oral whey protein and glucose (group W+G). The intake of the glucose and whey protein 
was based on 30% of the daily energy expenditure measured at rest. Blood and breath samples were collected 
at plateau into the tracer infusion to determine isotopic enrichment (rate of appearance of leucine, net protein 
breakdown, protein synthesis, leucine oxidation and whole body protein balance), metabolites (glucose, total 
proteins, albumin) and hormones (insulin, cortisol, glucagon).  

Results: Sixteen patients were randomized to the two groups, and of these 3 patients were excluded leaving 13 
in total (6 in group G and 7 in group W+G). The preoperative protein kinetics measured during the Fasted State 
was similar between the two groups. Oral intake of whey protein (Fed State) in group W+G was associated with 
a significant decrease in protein breakdown either before surgery (from 93±6 to 30±18 μmol/kg/h) or after 
surgery (from 109±12 to 27±19 μmol/kg/h )(p<0.01), while no significant changes occurred in the G group before 
(from 97±12 to 80 ±9 μmol/kg/h) and after surgery (115±23 to 109±18 μmol/kg/h) (p>0.05). Postoperative 
protein balance in group W+G increased from -34±13 to +121±21 mg/kg/h indicating a significant positive 
change.  
 
Discussion: Feeding with whey protein on the second day after surgery reduces significantly whole body 
protein breakdown and corrects the negative protein balance associated with surgery. This confirms the 
nutritional advantages of feeding by the oral route with whey protein.  

References: 1. Randomized clinical trial of the anabolic effect of hypocaloric parenteral nutrition after abdominal 
surgery. Br J Surg 2005; 92: 947-53 
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1066266 - ACTIVATION OF 5GABAA RECEPTORS BY INHALED ANESTHETICS IS REVERSED BY 
L655,708 IN MOUSE NEURONS 
 
Yiqing Yin1, Robert P. Bonin2, Beverley Orser2, Beverley Orser3, Beverley Orser4 

 
1. Anesthesia, Toronto Western Hospital, Toronto, ON, Canada 
2. Physiology, University of Toronto, Toronto, ON, Canada 
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4. Anesthesia, University of Toronto, Toronto, ON, Canada 
 
Introduction: GABA-A receptors that contain the 5 subunit ( 5GABA-ARs) have been strongly implicated in 
learning and memory processes, as genetic and pharmacological interventions that inhibit 5GABA-AR function 
improve performance for hippocampal-dependent learning tasks[1,2]. Further, isoflurane cause profound 
memory loss at least in part by activating 5GABA-ARs[3]. Recent behavioral studies showed that persistent 
memory deficits that occur for at least 24 h after isoflurane could be prevented by preemptive treatment with an 
inverse agonist that is selective for 5GABA-ARs (L-655,708)[4]. The aim of this study was to determine 
whether other inhaled anesthetics increase the function of 5GABA-ARs and whether this enhancement is 
reversed by L-655,708.  

Methods: Studies were approved by the local Animal Care Committee. Primary cultures of hippocampal 
neurons were prepared from wild-type and 5 null mutant mice (Gabra5-/-) mice. A tonic inhibitory current 
generated by 5GABA-ARs was recorded in hippocampal neurons using patch clamp electrophysiological 
methods. The effects of clinically-relevant concentrations of isoflurane and sevoflurane were studied in the 
absence and presence of various concentrations of L-655,708. Data are presented as mean ± SEM. 

Results: Clinical-relevant concentration of isoflurane (225uM,equvalent 1MAC) and sevoflurane (260 
uM,approximatley 1MAC) increase the tonic current to 184.4 ± 22.6% of control (n = 9) and 163.5 ± 13.3% of 
control (n = 19) respectively. Higher concentrations of L-655,708 (50 nM and 500 nM) reverse the enhancement 
by isoflurane and sevoflurane in a dose-dependent manner in both wild-type and Gabra5-/- neurons, whereas 5 
nM L-655,708 showed no inhibition effects on the activation of 5GABAA receptors by isoflurane and 
sevoflurane. The enhancement by isoflurane (225 uM,equvalent 1MAC) of the tonic current recorded in Gabra5-
/- neurons was considerably less than that in wild-type neurons (WT 40.6 ± 10.1 pA, n = 65, vs Gabra5-/- 6.8 
±3.1 pA, n = 11, p < 0.05).  

Discussion: Inhaled anesthetics pose an enhancement on the tonic current via 5GABA-AR-dependent 
mechanism. L655,708 reverses the potentiation effects in a dose-depend manner. Together, these results are 
consistent with L655,708 acting at 5GABA-ARs to reverse memory blocking effects of inhaled anesthetics. 

References: 1. J Neurosci. 2002 22(13):5572-80. 
2. J Pharmacol Exp Ther. 2006 316(3):1335-45. 
3. J Neurosci. 2004 24(39):8484-58. 
4. Anesthesiology 2010:113:1061-71. 
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1066421 - BRACHIAL PLEXUS INJURY DURING ROBOTIC RADICAL PROSTATECTOMY  
 
Jerome F. O'Hara1, Jagan Devarajan1 

 
1. Anesthesiology, Cleveland Clinic, Cleveland, OH, United States  
 
Purpose: Peripheral nerve injury (PNI) due to patient positioning during general anesthesia has been reported 
in literature as the second most common cause of professional liability in anesthesia practice.1 PNI represented 
16% of total claims reported to the American Society of Anesthesiologists closed claims database in 1999 with a 
reported incidence of 1.6 per 100,000 case.2 PNI is more commonly reported following laparoscopic procedures 
vs following open procedures.3 Robotic-assisted laparoscopic radical prostatectomy (RALRP) is a surgical 
approach that requires a 30 to 45 degrees Trendelenburg position. To prevent cephalad sliding use of shoulder 
braces, a bean bag, and strapping to secure patient to table are routinely used. We present three cases of 
brachial plexus injury occurring after RALRP using bean bag positioning. 

Clinical Features: After IRB approval and Instutional Legal Departmental review and consent for patient 
presentation we report on three non-diabetic patients diagnosed with prostatic malignancy undergoing RALRP 
under general anesthesia who developed PNI. All patients were placed in low lithotomy position on a bean bag 
device to prevent cephalad shifting during steep Trendelenburg. Left arm was placed on a padded arm board, 
restrained, and abducted to less than 90 degrees. The extended arm was to provide access to the anesthesia 
team if additional peripheral intravenous or arterial catheters were deemed necessary during the procedure. No 
adjustments of patient positioning were performed during the mean operation time of 4.3 hours. All three 
patients developed injury to the brachial plexus of abducted arm that consisted of some degree of extremity 
numbness, paresthesia, and weakness. Two of the three patients had resolution of symptoms within one week; 
the third patient had improvement but a persistent deficit at 6 weeks.  

Conclusion: Anterior shoulder displacement by bean bag use and arm abduction (fig 1 to be included if 
abstract selected for presentation) resulted in brachial plexus stretch and injury. It is recommended to place the 
arms in a position along the side of the patient when anti-slide devices (bean bag, shoulder braces, etc) are 
utilized in RALRP. 

References: 1. Anesthesiology 1990;73(2):202-7.  
2. Anesthesiology 1999;90(4):1062-9.  
3. Fertil Steril 1993;60(4):729-32.  
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1066503 - FENOLDOPAM RENAL EFFECTS IN SOLITARY PARTIAL NEPHRECTOMY  
 
Jerome F. O'Hara1, Edward J. Mascha2, Angela Bonilla2 
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Introduction: Fenoldopam is a short-acting dopamine A-1 receptor agonist that decreases systemic vascular 
resistance while simultaneously increasing renal blood flow.1 A meta-analysis by Landoni, et al.2 of fenoldopam 
trials reported an apparent decrease in the development of acute tubular necrosis, requirement for dialysis, and 
overall patient mortality. In a primary analyses, fenoldopam administration was reported not to preserve renal 
function as measured by change in glomerular filtration rate (GFR) in the clinical setting of renal ischemia during 
solitary partial nephrectomy.3 In secondary analyses we assessed whether the effect of fenoldopam 
administration on postoperative GFR preservation in solitary partial nephrectomy differed based on the ischemic 
time or percent of renal resection for a patient. 

Methods: After IRB approval, 90 patients with solitary kidneys undergoing elective partial nephrectomy were 
randomized to fenoldopam or placebo in a double-blind protocol. Patients assigned to fenoldopam received an 
infusion rate of 0.1 μg/kg/min started after general anesthesia induction and continued for 24 hours. Placebo 
patients were given comparable volumes of saline. Subgroups created included one based on renal artery 
occlusion time (above or below 20 minutes) and a second based on percent of solitary kidney resected (above 
or below 20%). Primary outcome was the increase in GFR from preoperative value to the third postoperative 
day. Linear regression was used to assess the effect of fenoldopam both within and across subgroups. The 
significance level was 0.05 for each factor (ischemia time, percent resection), with Bonferroni correction within 
subgroups. 
 
Results: Among 90 enrolled patients, 13 met intra-operative exclusion criterion, leaving 77 patients to be 
analyzed (fenoldopam: n=43; placebo: ischemia time n=33 and % renal resection n=32). Baseline and 
intraoperative covariables were well-balanced in the randomized groups. Table 1 (To be included if abstract 
selected for presentation) shows that the fenoldopam effect on percent change in GFR did not depend on clamp 
time (above or below 20 minutes, P=0.18) or amount of resection (above or below 20%, P=0.20).  

Discussion: In secondary analyses, the conclusion was that the fenoldopam effect did not differ by either cross-
clamp renal ischemic time (above or below 20 minutes) or percent of solitary kidney resected (above or below 
20%).  
 
References: 1. Crit Care Med 1999;27:1832-1837. 
2. Am J Kidney Dis 2007;49:56-68 
3. ASA 2010 A1140 
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1066929 - ATRIAL FIBRILLATION IN EMERGENCY SURGERY-IS IT RARE? 
 
Saravanan P. Ankichetty1, Venkatraghavan Lashmi1 

 
1. ANESTHESIA, TORONTO WESTERN HOSPITAL, Toronto, ON, Canada 
 
Purpose: We describe the successful management of an acute AF in an elderly patient scheduled for 
emergency laparotomy and closure of hollow viscous perforation. 

Clinical Features: Patient was consented.A 77 year old ASA III lady was scheduled for emergency laparotomy. 
She had fever and abdominal pain for last 24 hours Her past medical history was unremarkable. On 
examination, pulse 110/min, regular, blood pressure 106/72mmHg and respiratory rate of 20/minute was noted. 
Blood investigations revealed elevated white cell counts.Electrocardiogram (EKG) showed sinus tachycardia. In 
the operating room, baseline monitors established with EKG showing HR of 156/min in atrial fibrillation which 
was not present earlier and confirmed with 12 lead EKG. Invasive blood pressure (BP) was 106/72mmHg. 
Intravenous metoprolol was administered in aliquots of 1mg to the total of 5mg. But there was no change in HR. 
As patient’s BP was stable, patient’s airway was secured immediately. Intravenous amiodarone 150mg was 
administered as the HR was refractory to beta blockers. HR was controlled to 80-90/minute, rhythm reverted 
back to sinus with stable BP. Arterial blood sample showed uncompensated metabolic acidosis, respiratory 
alkalosis along with hypokalemia, hypocalcemia and hypomagnesaemia. She had elevated serum CRP and 
procalcitonin. Electrolyte imbalance was corrected and transferred to ICU. She had normal echocardiogram and 
an uneventful recovery. 

The etiology of acute AF in elderly patient is multifactorial. There is substantial evidence linking inflammation to 
the initiation and perpetuation of AF. There is a greater association between elevated CRP and presence of AF. 
For every 1 mg/dL increase in serum CRP was associated with a 7-fold increased risk of recurrent AF and a 12-
fold increased risk of permanent AF. She had AF probable to advance age, underlying sepsis and electrolyte 
imbalances. Airway was secured immediately in our patient to avoid hypoxia, hypercarbia, acidosis which could 
further precipitate AF and to facilitate DCC if needed. As the BP was stable, pharmacological conversion to 
sinus rhythm was attempted initially with beta blocker and subsequently with intravenous amiodarone. 
Amiodarone was considered as AF was acute onset and to avoid secondary complications of AF like ischemia, 
systolic dysfunction and embolism. Complete heart block with calcium channel blockers following beta blocker 
precluded its use. 

Conclusion: Acute AF in an elderly patient presenting to emergency surgery needs immediate heart rate 
control and conversion to sinus rhythm. Intraoperative vigilant monitoring, intravenous use of amiodarone, 
correction of electrolytes and underlying pathology played a vital role in the successful management of this 
patient. 
 
References: Aviles RJ, Martin DO, Apperson-Hansen C, Houghtaling PL, Rautaharju P, Kronmal RA, et al: 
Inflammation as a risk factor for atrial fibrillation. Circulation 2003; 108(24):3006-3010 
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1067215 - RECENT MI AND SPINE SURGERY-DO WE HAVE TO WORRY? 
 
Saravanan P. Ankichetty1, Jean Wong2 
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Purpose: We describe the successful anaesthetic management of an elderly patient with recent MI scheduled 
for instrumentation of lumbar spine in the prone position. 

Clinical Features: Patient was consented.An ASA III male with acute onset of paraparesis scheduled for 
lumbar posterolateral spine instrumentation. He had type I diabetes, hypertension, IHD, and NSTEMI 4 weeks 
ago. Physical examination and blood investigations were normal. ECG showed left ventricular hypertrophy with 
strain pattern and features of old MI in anterolateral leads. Echocardiogram revealed global hypokinesia with an 
ejection fraction of 30%. Coronary angiogram revealed left anterior descending (90 %) and circumflex artery 
(80%) stenosis. Coronary revascularization was recommended but refused by the patient. Standard GA using 
sevoflurane was administered with stable hemodynamics. However after prone positioning, blood pressure (BP) 
dropped to 80/40mmHg with an increase in heart rate (HR) to 120/min and worsening of ST depression to 3.2 
from 1.1 mm. The CVP measured 22mmHg and pulse pressure variation (PPV) was 7-9 %. I.V fluids and 
norepinephrine infusion was administered to maintain stable hemodynamics using pulse pressure variation 
(PPV) to maintain around baseline over CVP as CVP did not accurately measure the intravascular volume 
status with poor ventricular contraction.(Figure 1). Patient’s hemodynamics stabilized with improved EKG. He 
had an uneventful postoperative recovery.  

Patients with a recent MI have a high risk of perioperative reinfarction compared with the normal population 
(5%-8% vs. 0.1%-0.7%) . Prone positioning in recent MI can worsen coronary perfusion. Clearly, maintaining 
hemodynamic stability is a priority in these patients. The use of sevoflurane has been reported to preserve 
global haemodynamic and left ventricular function with a significantly lower postoperative release of cardiac 
Troponin-I compared with the TIVA regimen (1). Hence we selected an inhalational anesthetic (IA) technique 
using sevoflurane for its potential protection against ischemic myocardial damage. The use of PPV guided 
volume replacement and norepinephrine infusion was started as increase in HR and fall in BP precludes the 
administration of dobutamine. The role of levosimendan infusion in addition to norepinephrine infusion has been 
described to maintain coronary perfusion following MI. 

Conclusion: This case report demonstrates that a dynamic index such as PPV is superior to the more 
commonly measured static preload variables i.e, pulmonary artery occlusion pressure (PAOP) and CVP with 
prior MI, particularly in the prone position, where the CVP may be unreliable to indicate volume status. An IA 
technique using sevoflurane, close monitoring of PPV, and the timely administration of norepinephrine infusion 
to maintain both mean arterial pressure and coronary perfusion were instrumental in the successful outcome in 
this patient.  

References: Anesthesiology 2002;97:42-49.  
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1067220 - RAPID RECOVERY WITH SUGAMMADEX IN SURGERIES USING DEEP BLOCK 
 
Niels Rahe-Meyer1, Christian Berger2, Maria Wittmann3, Henk Rietbergen4, Esther Abels4, Daniel Reuter5 
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Introduction: In certain surgical procedures, maintenance of deep neuromuscular blockade (NMB) until wound 
closure may be beneficial in providing optimal surgical conditions, and complete and rapid reversal of NMB may 
be required. However, in some countries, including Germany, pharmacological reversal of NMB is not widely 
used. We compared reversal of deep rocuronium-induced NMB with sugammadex with spontaneous recovery in 
patients undergoing surgery using deep NMB. 

Methods: This was a randomized, placebo-controlled, safety-assessor-blinded study (NCT00758485) in adults 
of ASA Class I-III across ten sites in Germany. Ethical approval was obtained from the appropriate institutional 
review boards. Rocuronium 0.6 mg/kg was given for intubation, with maintenance doses of 0.1–0.2 mg/kg as 
needed to maintain relaxation. Patients received, according to randomization, either sugammadex 4 mg/kg or 
placebo at 1–2 post-tetanic counts after the last rocuronium dose. Narcosis and analgesia were given according 
to routine clinical practice at each study site. Neuromuscular function was monitored using TOF-Watch® SX. The 
primary efficacy endpoint was time from start of sugammadex/placebo administration to recovery of the train-of-
four (TOF) ratio to 0.9. Secondary efficacy endpoints included length of stay in the operating and recovery 
rooms. Safety variables included adverse events, vital signs, and recurrence of NMB. 

Results: In total, 134 patients were included in the intent-to-treat group. Surgical classification and patient 
demographics were similar between groups. In the placebo group, median time to recovery of the TOF ratio to 
0.9 was 93.8 min slower compared with the sugammadex group (P<0.0001), with greater variability in recovery 
times (Table). Moreover, 97% of sugammadex-treated patients recovered to a TOF ratio of 0.9 in 5 min or less, 
whereas in the placebo group no patients recovered within 5 min, with ~30% patients taking >2 h to reach TOF 
0.9. Length of stay in the operating room (OR) and time from study drug administration to OR discharge were 
also significantly increased with placebo vs sugammadex (Table). 

Blood pressure and heart rate returned to baseline earlier in the sugammadex group compared with placebo; 
explained by earlier stopping of anesthesia in the sugammadex group due to faster patient recovery. Safety was 
comparable between groups, with no recurrence of NMB. 

Discussion: Sugammadex resulted in complete and rapid reversal of deep rocuronium-induced NMB, with less 
variability in recovery times vs spontaneous recovery. When patients were allowed to recover spontaneously 
from deep NMB, recovery was considerably prolonged vs sugammadex. Moreover, OR length of stay was 
significantly increased with placebo vs sugammadex. Sugammadex may therefore be a good option in surgeries 
where maintenance of deep NMB and optimal surgical conditions are required until wound closure.  
 

Median (IQR) time, min Sugammadex 
(n=69) 

Placebo 
(n=65) P value*

Recovery to TOF ratio 0.9 2.0  
(1.6–2.8) 

95.8  
(58.2–
123.3) 

P<0.0001

Time from study drug administration to patient being ready for OR 
discharge 

9  
(4–15) 

103  
(74–134)a P<0.0001

Length of stay in the OR 137  
(96–209) 

217  
(169–315)a P<0.0001

*Wilcoxon rank-sum test stratified for study site; IQR=interquartile range; an=61 
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1068085 - A NOVEL TREATMENT FOR LEARNING DEFICITS AFTER ANESTHESIA IN MICE 
 
Agnieszka Zurek1, Beverley Orser2 
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Introduction: Memory impairment is a common side-effect of surgery and anesthesia. The mechanisms 
underlying postoperative memory deficits remain poorly understood and no effective prevention strategies exist. 
-Aminobutyric acid type A (GABAA) receptors are major targets for most anesthetics and key regulators of 

learning and memory processes[1]. In particular, 5 subunit-containing GABAARs in the hippocampus 
contribute to normal memory processes and hyper-activation by anesthetic causes acute memory blockade 
[2,3]. A recent study showed that memory of mice for aversive learning tasks was impaired for up to 48 hr 
following isoflurane anesthesia. The memory deficit was completely prevented by preemptive treatment with the 

5GABAAR-selective inhibitor L-655,708[4]. The aims of the current study were to: 1) develop a model of non-
aversive learning to study post-anesthestic memory deficits; 2) use the model to characterize the extent of 
memory deficits in the early post-anesthetic period; 3) determine whether activation of 5GABAARs contribute 
to memory loss after anesthesia and 4) determine whether drugs that inhibit 5GABAAR function can prevent 
and/or treat learning deficits after general anesthesia.  
 
Methods: All experiments were approved by the institutional Animal Care Committee. Wild-type and 

5GABAAR null mutant mice (Gabra5-/-) were exposed to isoflurane (1.3%; 1 MAC) or vehicle gas (30% O2) for 
1 h in a heated, air-tight chamber. To test whether a decrease of 5GABAAR activity prevents or rescues the 
learning deficits, the inverse agonist L-655,708 (0.7 mg/kg, high dose or 0.35 mg/kg, low dose, i.p.) or vehicle 
(90% saline, 10% DMSO) was administered either prior to (prevention) or after (treatment) anesthesia. Non-
aversive learning was studied using a novel object recognition task 24 h after exposure to isoflurane. 
 
Results: Isoflurane impaired memory performance 24 h after anesthesia controls (Effect of isoflurane, F1,39 = 
10.39, P < 0.005). In WT mice, the memory deficit after isoflurane could be prevented (vehicle gas + vehicle 
0.74 ± 0.05 versus isoflurane + L-655,708 0.64 ± 0.05, Tukey’s HSD, P > 0.05) and treated by a low dose (0.35 
mg/kg) of L-655,708 (0.66 ± 0.02 versus 0.67 ± 0.03, Tukey’s HSD, P > 0.05). Gabra5-/- mice failed to exhibit 
learning deficits after isoflurane anesthesia (Effect of isoflurane, F1,22 = 1.75, P > 0.05). 
 
Discussion: The results suggest that activation of 5GABAARs contributes to post-anesthetic memory 
impairment. The memory loss could be prevented and treated by L-655,708 suggest that activity of 5GABAAR 
contributes to post-anesthetic learning deficits. Together the results suggest a novel strategy to treat memory 
loss after general anesthesia. 
 
References: Campagna et al., N Engl J Med, 2003, 348(21): 2110-24. 
Cheng et al., J Neurosci, 2006, 26(14): 3713-20. 
Caraiscos et al., J Neurosci , 2004, 24(39): 8454-58. 
Saab et al., Anesthesiology, 2010, 113(5): 1061-71. 
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Alain Deschamps1, Eric Roussel2, Raymond Cartier3, Antoine Rochon1, Jean-Sébastien Lebon1, 
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Introduction: Off pump coronary artery bypass (OPCAB) is technically demanding because the vessels are 
moving with the beating heart during anastomosis. Stabilizers have been developed to facilitate the work of the 
surgeon but because the patient needs to be ventilated during the surgery, the transfer of pressure from the 
lungs to the heart often exacerbates the movement of the vessels. High frequency ventilation (HFV) during the 
anastomosis can stabilize the heart and lungs and facilitate the work of the surgeon.  

Methods: Prospective randomized study. Twenty patients were randomized to HFV (n=10, vol: 1 ml.kg-1, 
frequency:100.min-1) or control (n=10, vol: 8 ml.kg-1, frequency: 8.min-1). Hemodynamic parameters, blood 
gases, right ventricular ejection fraction (RVEF, Transesophageal echocardiography) and cerebral saturation 
(near infrared spectroscopy). Data are presented as means±SD. 

Results: Blood pressure decreased during the anatomosis in the control group (102±7.3 to 78±12.5 mmHg, 
p<0.01) compare to the HFV group (95±8.3 to 104±7.3 mmHg, NS). Pulmonary artery pressures increased in 
HFV group (41±4.3 to 56±7.3 mmHg, p<0.01) during the anastomosis as compared to control (37,7±6.3 to 
41.5±5.3 mmHg, NS). Significantly more patients desaturated (<20% decrease in baseline value) in the control 
group (4) as compared to one in the HFV group (1). Also, arterial CO2 values were higher at the end of 
anastomosis in the HFV group. Pulmonary artery pressures returned to normal in the HFV group after normal 
ventilation was reestablished between anastomosis. Demographic data, PaO2, RVEF and blood loss were 
similar between the groups. 

Discussion: We conclude that HFV facilitates the work of the surgeons during OPCAB by stabilizing the field 
for anastomosis. HFV helps to maintain arterial blood pressure and prevents cerebral desaturations during 
OPCAB. While pulmonary artery pressure increase during HFV, this does not seem to affect RVEF and is easily 
reversible between anastomosis. 
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1065483 - CHOICE OF COLLOID INFLUENCES POSTOPERATIVE BLEEDING IN CARDIAC SURGERY 
 
Jean-Sébastien Lebon1, André Denault1, Pierre Couture1, Alain Deschamps1, Antoine Rochon1, Sylvain 
Belisle1, Baqir Qizilbash1, Christian Ayoub1, Jennifer Cogan1, Karine Toledano1, Angela Nguyen2, Denis 
Brouillette2 
 
1. Anesthesiology, Montreal Heart Institute, Montreal, QC, Canada 
2. Pharmacy, Montreal Heart Institute, Montreal, QC, Canada 
 
Introduction: Colloids are an important part of the fluid repletion strategy in cardiac surgery. However, there is 
limited comparative safety and efficacy data for the different colloid solutions available in cardiac surgery.  
 
Methods: After a decision of the Pharmacy and Therapeutics Committee and approbation of the Research 
Ethics Committee, a prospective, unblinded, observational study comparing Pentaspan, a pentastarch and 
Voluven, a tetrastarch was conducted. Each colloid was used for one month alternately in adult patients 
scheduled for cardiac surgery over a 6 months period. Data was collected for colloid exposition (volume), renal 
safety (acute kidney injury and renal replacement therapy) and bleeding (blood loss and transfusion exposure).  
 
Results: 626 patient files were reviewed. There was no statistical difference in patient demographics and 
surgery characteristics. Preoperative bleeding and renal risk assessment, revealed no difference. Volume used 
to maintain hemodynamic stability was higher for Voluven (3583 vs 3357 cc, p=0.0065). Incidence of renal risk 
or lesion using RIFLE criteria was similar to large series on acute kidney injury (AKI) in cardiac surgery. No 
difference in AKI or need for post-operative renal replacement therapy was observed between the two groups. 
Post-operative blood loss was statistically lower for Voluven (757 vs 900 cc, p=0.0275). This difference in 
bleeding was even more important in patients younger than 70 years old (663 vs. 1000cc, p=0,0137) scheduled 
for elective surgery. ECC duration was not associated with a difference in post-operative bleeding in the two 
groups. Although patients in the Pentaspan group bled significantly more in the post-operative period, they were 
no difference in transfusion exposure.  
 
Discussion: Colloid choice can influence post-operative bleeding in cardiac surgery. Voluven is associated with 
less post-operative blood loss without difference in transfusion exposure, particularly in younger patients with a 
shorter CPB. A larger study will be needed to assess if this product can promote blood conservation in this 
specific population where we actively want to restrict blood product use. 
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1066039 - IV PLUS TOPICAL TRANEXAMIC ACID REDUCES POST-CABG BLOOD LOSS 
 
Ryan H. Mahaffey1, Louie Wang1, Andrew Hamilton2, Darrin M. Payne2, Ramiro Arellano1 

 
1. Anesthesia, Queen's University, Kingston, ON, Canada 
2. Cardiac Surgery, Queen's University, Kingston, ON, Canada 
 
Introduction: Blood loss during cardiac surgery remains a significant problem despite recent advances in 
surgical technique and postoperative care. Within Canadian medical centers, 24-54% of patients undergoing 
cardiac surgery receive blood products with a median transfusion of 2-3 units of packed red blood cells 
(PRBCs).1 Both intravenous and topical tranexamic acid (TEA) decrease postoperative blood loss following 
cardiac surgery; however, there are no published studies examining combined IV and topical administration.2-6 
The purpose of this study was to examine the efficacy and safety of combined IV and topical TEA in reducing 
blood loss after coronary artery bypass grafting (CABG). 

Methods: Following Ethics approval, we conducted a chart review of one hundred and sixty patients undergoing 
elective, primary coronary bypass grafting. The first eighty eligible patients from March 1st – October 31st 2010 
received combined IV and topical (2g in 100 ml normal saline poured into the pericardial cavity at the end of 
surgery) TEA (Top+IV) whereas the first eighty eligible patients from January 1st – August 31st 2009 received 
IV TEA only (IV). Demographics, chest tube blood loss, transfusion requirements, hematologic parameters and 
adverse outcomes were evaluated. The primary outcome was chest tube blood loss at 12 hours. 
 
Results: The two groups did not differ with respect to demographics, cardiac risk factors or intraoperative 
variables. Chest tube blood loss was significantly lower in the Top+IV group at 3h (164.8 ± 102.2 vs. 242.7 ± 
148.9 ml, P < 0.001), 6h (265.6 ± 163.7 vs. 358.8 ± 247.2 ml, P = 0.006) and 12h (374.3 ± 217.1 vs. 498.5 ± 
336.6 ml, P = 0.006) post-operatively. Chest tube blood loss was not significantly different at 24 hours (583.8 ± 
321.4 vs. 707.7 ± 521.1 ml, P = .072). Within the first 24 hours post-operatively there was a non-significant trend 
towards less PRBC transfusion in the Top+IV group (0.35 ± 0.93 vs. 0.56 ± 1.24 units, P = .222) and less fresh 
frozen plasma (FFP) (0.38 ± 1.11 vs, 0.61 ± 1.49 units, P = .254). Total dose of TEA was greater in the Top+IV 
group (5.12 ± 1.12 vs. 4.11 ± 1.35 g, P < 0.001). There was one death in the IV group compared to no deaths in 
the Top+IV group and one patient from each group required re-operation. 

Discussion: The addition of topical TEA to IV dosing significantly reduces chest tube blood loss in patients 
undergoing elective primary CABG. There was a non-significant trend to reduced transfusion and no difference 
in adverse outcomes. An appropriately powered, prospective study is warranted to further investigate the 
benefits and safety of topical TEA in cardiac surgery. 
 
References: 1. Can J Anes 2005 52: 581-90 
2. J Thorac Cardiovasc Surg 2000 119: 575-80 
3. J Cardiothorac Surg 2009; 4:25 
4. Eur J Anaesthesiol 2006 23: 380-4 
5. Eur J Cardiothorac Surg 2007 31: 366-71 
6. Cochrane Database Syst Rev2007(4):001886. 
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1066126 - SCAVENGING OF VOLATILE ANESTHETICS USED FOR SEDATION IN THE CVICU 
 
Thomas W. Pickworth1, Angela Jerath1, Rita Devine2, Jacek Karski1, Philip Ma2, Nasmin Kherani2, Gerald 
O'Leary1, Marcin Wasowicz1 

 
1. Department of Anesthesia & Pain Management, Toronto General Hospital, Toronto, ON, Canada 
2.  Respiratory Therapy, Toronto General Hospital, Toronto, ON, Canada 
 
Introduction: The use of volatile anesthetic agents in the ICU is not a new concept. It has been used 
successfully for over 30 years, although published reports have been limited to case reports and small case 
series. The limiting factor is the necessity for an anesthetic machine, which is expensive, bulky, and not certified 
for stand alone use. With the introduction of an Anesthetic Conservation Device (AnaConDa, Sedana Medical, 
Sweden), it has now become technically feasible to sedate patients treated in the ICU using volatile anesthetics.  
The potential benefits of volatile postoperative sedation include; improved sedation profile, (more precise 
control, improved wake up times. minimal metabolizm of drug), reduced ventilation time, protection of end organ 
function, (pre and post conditioning) and decreased V/Q Shunt fraction, (secondary to bronchodilation).  
The current study was initiated to assess the safety and efficacy of a scavenging system while administering 
volatile anesthetics for sedation with use of anesthetic conserving device. 

Methods: After Health Canada and REB approval, patients undergoing elective CABG were recruited and 
randomly allocated to one of two groups: those receiving total intravenous anesthesia and postoperative 
sedation with propofol and those receiving volatile anesthesia and postoperative sedation with either isoflurane 
or sevoflurane, with an end tidal concentration of 0.2-0.3 MAC.  

Our study concentrated on patients receiving volatile post-opeartive sedation. The scavenging system used 
consisted of two Deltasorb canisters in series (Blue-Zone Technologies, Concord, Canada), connected to the 
exhalational port of the ICU ventilator on one end and to a central scavenging port on the other.  
The anesthetic gas concentration was measured using the InfraRan Specific Vapour Analyser (Wilks Enterprise 
Inc, CT, USA), 1 hour after admission to CVICU, and recorded in parts per million.  

The four points measured were;  
1. Expiratory limb of the breathing circuit  
2. Post 1st Deltasorber  
3. Post 2nd Deltasorber  
4. Around the patients head  
 
Results: Our system provided and efficient way of scavenging volatile anesthetics in ICU patients sedated with 
use of iso- or sevoflurane.(See table 1). 

Discussion: This study demonstrates that scavenging used in conjunction with the AnaConDa device in 
CVICU, provides a safe and efficient means to prevent room contamination and conforms to international safety 
standards. This will allow for further studies looking into post conditioning and the potential benefits of volatile 
sedation in patients requiring ICU management.  

References: 1. Sackey PV et al. Crit Care Med 2005;33: 585-590 

Table 1 
Patient Number  Level of Anesthetic Vapor Measured in parts per million  

  Expiratory  
Limb  Post 1st Deltasorber  Post 2nd Deltasorber  Ambient Room  

1  32  10  8  0  

2  8  5  4  0  

3  5  2  1  0  

4  18  8  4  1  

5  1  1  1  0  

6  1  0  0  0  

7  10  1  2  0  

8  4  4  1  1  

9  1  1  1  1  

10  10  5  3  1  
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1066257 -  IN-VIVO AND REAL-TIME ULTRASOUND MONITORING OF INFLAMMATION THROUGH THE 
ASSESSMENT OF RED BLOOD CELL AGGREGATION DURING AND AFTER 
CARDIOPULMONARY BYPASS SURGERY IN PIGS 

 
Julien T. Tripette1, André Denault2, Louise Allard1, Boris Chayer1, Louis P. Perrault3, Guy Cloutier1 

 
1. Laboratory of Biorheology and Medical Ultrasonics, University of Montreal Hospital (CRCHUM), 

Montreal, QC, Canada 
2. Department of Anesthesiology, Montreal Heart Institute, Montreal, QC, Canada 
3. Department of Cardiac Surgery, Montreal Heart Institute, Montreal, QC, Canada 
 
Introduction: Cardiopulmonary bypass (CPB) induces a systemic inflammatory response that triggers a 
cascade of pathological hemodynamic events affecting multiple organs and in severe cases (10-15%), results in 
poor patient outcomes or death. In the context of emergency or intensive care units requiring rapid medical 
decisions, blood markers of acute inflammation are often irrelevant because they require laboratory tests with 
delayed results (e.g., C-reactive protein, interleukins (IL), tissue necrotic factor, etc…). Red blood cell (RBC) 
aggregation is a secondary marker of inflammation that can be continuously monitored with a new cellular 
ultrasound (US) imaging modality [1], thus giving the opportunity of developing a real-time monitoring instrument 
for patient surveillance. This study presents a first validation of this new imaging method. 

Methods: The protocol was approved by animal care committees of both participating institutions. Seven pigs 
experienced a 90 min CPB surgery (beating heart) followed by a period of reperfusion. Four pigs received 
lipopolysaccharide (LPS) injections to stimulate the CPB-related acute phase inflammatory response. The mean 
fractal size of RBC aggregates (D) was extracted from processed radio-frequency US images [1] of the femoral 
vein, 15 min (TCPB15), 30 min (TCPB30) and 90 min (TCPB90) after starting the CPB, and 30 min (TREP30) 
and 120 min (TREP120) after the beginning of reperfusion. Plasma IL-6 concentration and usual inflammatory 
blood markers were assessed at the same time points and just before the surgery (T0). 

Results: We noted an increase in RBC aggregation (cf. parameter D) at TCPB90, TREP30 and TREP120 (p < 
0.05) that matched IL-6 concentration changes (see Figure). RBC aggregation was also higher (p = 0.06) during 
reperfusion for pigs that received LPS injections (n = 4) compared to controls (n = 3, results not shown). 

Discussion: We have been able to monitor non-invasively RBC aggregation changes during and after CPB 
surgery, which reflects the CPB-related inflammatory response. Further developments will consist in assessing 
this new real-time imaging modality to anticipate inflammation-related complications during patient surgery or 
any other clinical situations. 

References: [1] E. Franceschini et al., J. Acoust. Soc. Am., 127 (2): 1101-1115; 2010. 

 
(left) Mean fractal size of RBC aggregates (D) during CPB and reperfusion; (middle) Example of an ultrasound 
parametric image of D within the femoral vein; (right) Interleukin-6 (IL-6) evolution before CPB, and during CPB 
and reperfusion. 
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1066525 - ANTIFIBRINOLYTIC DRUGS INHIBIT GLYCINE RECEPTORS IN MOUSE NEURONS  
 
Irene Lecker1, Dian-Shi Wang1, Xuanmao Chen1, David Mazer2, Beverley Orser3 

 
1. Physiology, University of Toronto, Toronto, ON, Canada 
2. Keenan Research Centre, Li Ka Shing Knowledge Institute of St. Michael's Hospital, Toronto, ON, 

Canada 
3. Anesthesia, Sunnybrook Health Sciences Centre, Toronto, ON, Canada 
 
Introduction: Antifibrinolytic agents such as tranexamic acid (TXA), epsilon aminocaproic acid (EACA) and 
aprotinin are used to reduce blood loss during surgery(1). Both TXA and EACA have proconvulsant properties in 
humans and animal models(2,3) and TXA is associated with a marked increase in the incidence of post-
operative seizures(4). The mechanisms underlying these seizures are unknown. Receptors for the inhibitory 
neurotransmitter glycine (GlyRs) are widely expressed in the central nervous system and pharmacological 
inhibition of GlyR function has been associated with seizures(5). Notably, TXA and EACA are structural 
analogues of glycine (Gly) which suggests that these drugs modulate GlyR activity. Here we tested the 
hypothesis that clinically relevant concentrations of TXA and EACA inhibit GlyRs whereas aprotinin, which is not 
a structural analogue of Gly, does not. In addition, we sought to identify drugs that reversed the inhibition of 
GlyRs by antifibrinolytic drugs.  

Methods: The local ethics committee approved the study. Whole-cell voltage clamp techniques were used to 
record Gly-evoked currents from neurons of embryonic mice cortical and spinal neurons grown in culture. All 
data are expressed as mean ± SEM.  

Results: TXA and EACA reversibly inhibited GlyRs with a half-maximal inhibitory concentration (IC50) of 1.12 ± 
0.05 mM and 12.3 ± 0.9 mM, respectively, whereas aprotinin had no effect. TXA and EACA shifted the Gly 
concentration-response curve to the right and did not reduce the maximum response, suggesting that these 
drugs act as competitive antagonists at the GlyRs. Consistent with this interpretation, the Schild regression plot 
for TXA-mediated inhibition of GlyRs revealed a slope of 0.83 ± 0.07. TXA also inhibited Gly-mediated inhibitory 
postsynaptic currents. Moreover, the inhibition of GlyRs by TXA was reversed by clinically relevant 
concentrations of the inhaled anaesthetic isoflurane but not by propofol or midazolam.  

Discussion: This study provides the first evidence that TXA and EACA, at clinically relevant concentrations 
inhibit GlyRs. These drugs act as competitive antagonists, a property that may contribute to their association 
with postoperative seizures. Finally, the reversal of TXA blockade of GlyRs by isoflurane may provide a strategy 
to prevent or reverse TXA-induced seizures in patients. 

References: 1. CMAJ 2009 180: 183-193 
2. J Neurol 1999;246:843 
3. JAMA. 1978;240:2468 
4. Anesth Analg 2010 111: 580-581 
5. J Neurophysiol, 2002 87: 1515–1525 



Abstracts S27

123

1066709 - SHORT TERM ATORVASTATIN REGIME FOR VASCULOPATHIC SUBJECTS 
 
Dave Neilipovitz1, Gregory L. Bryson1, Monica Taljaard2 

 
1. Anesthesiology, The Ottawa Hospital, Ottawa, ON, Canada 
2. Clinical Epidemiology Program, Ottawa Hospital Research Institute, Ottawa, ON, Canada 
 
Introduction: Despite advancements, noncardiac surgery remains associated with major adverse cardiac 
events (MACE). Evidence suggests statin drugs reduce MACE.1 Although the mechanism remains unclear, 
anti-inflammatory effects are purported. Likewise, the required duration of statin therapy for these benefits is 
unknown. Our study was designed to determine if 80 mg atorvastatin (ATV) in statin naïve high-risk patients 
given for at least 7d or immediately preop was capable of reducing inflammation as assessed by C-reactive 
protein (CRP) at 48 hrs postop with predefined secondary outcomes. 

Methods: With research ethics board approval, we performed a randomized, blinded, placebo controlled trial of 
60 patients. Patients were randomized to one of 3 groups: Group A received ATV daily for 7d preop, 2 hrs preop 
and 7d postop; Group B received placebo 7d preop and ATV 2 hrs preop and 7d postop; Group C received 
placebo at all times. CRP levels were measured at defined periods. MACE was assessed by troponin levels, 
ECG and Holter. Safety was assessed qualitatively and by liver and muscle laboratory measures. Continuous 
outcomes were analyzed using mixed-effects regression analyses with pairwise comparisons among groups at 
each time point adjusted for multiplicity using Tukey’s method. 

Results: 56 patients completed the 30-day follow-up and analyzes; 1 randomized patient was removed because 
they went for emergency cardiac surgery before the non-cardiac surgery. Mean CRP level at all postop periods 
was lower in Group C compared to both Groups A and B (see figure). None of the pairwise differences were 
significant after adjusting for multiple comparisons, but there was a trend towards higher mean CRP at 24 hrs 
postop in Group B than in Group C (unadjusted p=0.031). MACE was not different between groups including 
myocardial ischemia (13.6%, p=0.81) and elevated troponin levels (15.3%, p=1.0). There were no differences in 
drug tolerance or safety among groups. The low-density lipid (LDL) levels were significantly lower in Group A 
compared to both groups at 48 hours (A vs. B, p<0.008, A vs. C p<0.001) and day 7 (A vs. B, p=0.041, A vs. C 
p<0.0001). Group B was never significantly different than Group C. 

Discussion: STAR VaS was unable to demonstrate that ATV reduces postop inflammation as measured by 
CRP. Paradoxically, Group C that received only placebo had the lowest postop levels. Statin effects as 
measured by LDL were evident within 48 hrs of use. MACE as assessed by myocardial ischemia and troponin 
elevation was not influenced by use of ATV. There were no differences in regards to liver or muscular adverse 
effects. A beneficial effect of short-term ATV on MACE may yet be demonstrated but it would appear unlikely 
that this effect is mediated through inflammation. 

References: 1.N Engl J Med 2009;361:980-9 
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1066747 - ELECTIVE VALVE IN VALVE DURING TAAVIS IN DEGENERATED AORTIC XENOGRATS 
 
Chirojit Mukherjee1 
 
1. Anesthesia and Intensive care II, Leipzig Heartcenter, Leipzig, Germany 
 
Introduction: Transapical aortic valve implantation (TA-AVI) is a new treatment option for high risk patients with 
symptomatic Aortic valve (AV) stenosis (1).The valve-in-valve (V-in-V) concept was initialised to assess the 
efficacy and safety of the newly implanted valve in patients with degenerated aortic xenografts  

Methods: After approval from local ethical committee and written informed consent patients were included in 
the study. From March 2007, 11(4 female and 7 male) patients underwent elective V-in-V re-do surgery for 
degenerated aortic xenografts. Patients with age  75 years and additive EuroScore  9 was considered eligible 
for the study .8 patients had severe aortic stenosis and 3 had combined lesion. Edwards SAPIEN transcatheter 
heart valve (Edwards Lifesciences Inc., Irvine, CA, USA) was implanted in all these patients. Elective 
procedures were performed as an off-label use. 

Results: Mean patient age was 78±6 years (range 72-89), mean logistic EuroScore was 32±16% (range 16-62). 
All valves were successfully deployed in beating heart procedure (Table1). Sufficient flaring of the inflow and 
outflow parts of the SAPIEN prosthesis, as observed on hybrid OP fluoroscopy, suggested a stable position , 
nullifying the risk of late embolization. There was no incidence of stroke rate or implantation of new pacemaker. 
Follow up was done upto 390±287 days (range 15 to 1007) and no mortality in these patient group was 
reported. 
 
Discussion: Our data shows elective V-in-V is an alternative treatment for patients with degenerated xenografts 
in these high-risk patients. It is a safe and effective procedure, may change the indication of xenografts selection 
in future although larger patient population are required to authenticate our findings. 

References: Vahanian A, Alfieri O, Al-Attar N et al .Transcatheter valve implantation for patients with aortic 
stenosis : a position statement from the European association of cardio-thoracic surgery(EACTS) and the 
European Society of Cardiology(ESC) ,in collaboration with the European Association of Percutaneous 
Cardiovascular Interventions(EAPCI).EuroIntervention. 2008 Aug;4(2):193-9 
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1066945 - WHAT IS THE BEST TIME TO QUIT SMOKING BEFORE SURGERY? A META-ANALYSIS 
 
Amir Abrishami1, Jean Wong1, David P. Lam1, Matthew Chan1, Frances Chung1 
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Introduction: Traditionally, many anesthesiologists have concerns about increased postoperative respiratory 
complications from short term abstinence from smoking1. A recent systematic review showed that preoperative 
smoking cessation interventions may significantly reduce postoperative complications2. However, the minimum 
duration of preoperative abstinence is still unclear. The objective of this systematic review is to determine the 
minimal period of smoking cessation before surgery leading to reduction in postoperative respiratory 
complications.  
 
Methods: All the included studies in this review had approvals from their local ethics boards. An electronic 
search was carried out through MEDLINE (1950 – 2010) to find eligible studies. Inclusion criteria were any type 
of study (in English) which compared the risk of postoperative complications based on the timing of preoperative 
smoking cessation. Respiratory complications were defined as problems requiring more definitive therapy than 
usual postoperative care. Meta-analytic approach (random-effect model) was used to determine the relative risk 
(RR) of respiratory complication at different time period, preoperatively.  
 
Results: The search strategy resulted in 62 relevant articles. However, only 9 papers (including 6638 patients) 
compared the risk of respiratory complications based on different time of smoking cessation before surgery. No 
randomised controlled trial was found eligible to be included in the meta-analysis. There are three different time 
points in the studies; < 2 weeks, 4 weeks and > 8 weeks before surgery. There is adequate number of studies in 
each category which makes the meta-analysis possible. There was no difference in respiratory complications 
between the patients who stopped smoking < 2 weeks before surgery and those who quit 2 to 4 weeks before 
surgery (p=1.0, I2=0%). The relative risk of respiratory complications is 0.66 in those who stopped smoking > 4 
weeks before surgery versus those who quit only 4 weeks before (RR= 0.66, CI95%= 0.48 – 0.92, P=0.01, 
I2=79%). The number-need-to-treat (NNT) was 10 (Risk Difference (RD)= -0.10, CI95%= -0.20 to 0.01). The 
relative risk of respiratory complications is 0.41 in those who stopped smoking > 8 weeks before surgery versus 
those who quit 8 weeks before surgery (RR= 0.41, CI95%= 0.25 – 0.67, P=0.0004, I2=79%). The NNT was 4 
(RD= -0.25, CI95%= -0.43 to -0.06). 
 
Discussion: Smoking cessation > 4 weeks before surgery can significantly reduce the risk of respiratory 
complications (RR= 0.66). There was no increase in respiratory complications in patients quitting <4 weeks 
before surgery. Those who stopped smoking for > 8 weeks before surgery may even benefit more (RR=0.41). 
The RR decreased from 0.66 to 0.44 once the patients quit more than 8-weeks before surgery and the NNT 
decreased from 10 to 4 patients. Therefore, it could be suggested that patient should quit smoking at least 4 
weeks before the surgical procedures to have less postoperative respiratory complications.  
 
References: 1-Mayo Clin Proc. 1989 Jun;64(6):609-16. 
2-Cochrane Database Syst Rev. 2010 Jul 7;(7):CD002294. 
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1067370 -  ANATOMICAL, HEMODYNAMIC AND ECHOGRAPHIC STUDY OF THE RIGHT INTERNAL 
JUGULAR VEIN DURING INSERTION OF CENTRAL VENOUS CATHETERISATION 

 
Catherine Lavallée1, Christian Ayoub1, Alain Deschamps1, André Denault1 

 
1. Anesthésiologie, Institut de Cardiologie de Montréal, Montréal, QC, Canada  
 
Introduction: The right internal jugular vein (RIJV) is the most common site used in central venous 
catheterization. There have been reports of anatomical variations of the RIJV however most of these studies 
analyzed only a single level of the jugular vein. Furthermore the relationship between the size of the jugular vein 
and filling pressure obtained invasively has not been reported. As a secondary objective we were also interested 
in documenting the success rate in relation with the echoguided technique used in RIJV vascular access. Does 
a correlation exist between the echographic measures and the patient’s hemodynamic, anthropometric and 
demographic characteristics? 

Methods: After approval from the ethics and research committee, consecutive adult patients undergoing 
elective cardiac surgery were studied. 2D measurements of the RIJV were obtained at three level in the neck: at 
the angle of the jaw (proximal), at the cricoid cartilage level (mid) and above the clavicle (distal). The diameter, 
the area and the relationship between the RIJV, the skin and the carotid were obtained. The individual 
approach, transverse or longitudinal, was noted. Simultaneous right atrial pressure was recorded shortly after 
catheter insertion. Correlations were calculated between the 2D measurements and the filling pressure. 

Results: A total of 424 RIJV measurements were obtained in 218 patients by 19 operators. Override of the 
jugular vein and the carotid artery was more common in the distal (16.3%) compared to the mid (3.2%) and the 
proximal position (3.3%). On average, 1.13 attempts were needed to puncture the RIJV and 9.0% required 2 or 
more attempts. One arterial puncture, 4 hematomas, and an 18.5% incidence of jugular vein posterior wall 
puncture were observed. Posterior wall puncture of the RIJV was more common when a short axis view (23.4% 
vs 5.3%) was chosen compared with a combined short and long axis approach (p<0.05). No correlation between 
the jugular vein size and the right atrial pressure was observed. 

Discussion: The jugular vein anatomy and relationship with the carotid artery is dependent on the level of the 
2D image. A more caudate position is associated with a 16% jugular vein overriding the carotid. A combined 
short and long axis is an effective technique to avoid posterior wall puncture. No relationship was observed 
between filling pressure and jugular venous size. 



Abstracts S31

123
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Introduction: Resting echocardiography is frequently used before major noncardiac surgery to evaluate 
perioperative risk. However, its effects on postoperative outcomes remain unclear. We therefore conducted a 
cohort study to determine the association of echocardiography, performed within six months before major 
elective noncardiac surgery, with mortality and hospital stay. 

Methods: Following Research Ethics Board (REB) approval, we used population-based linked administrative 
databases to conduct a cohort study of patients (aged 40 years) who underwent elective intermediate-to-high 
risk noncardiac surgery between 1 April 1999 and 31 March 2008. The REB deemed that individual patient 
consent was not required for this study. Propensity-scores were used to assemble a matched-pairs cohort that 
reduced differences between patients who did or did not undergo preoperative echocardiography. We then 
determined the association of echocardiography with survival (30-days and 1-year) and hospital stay within the 
matched pairs. To evaluate an outcome where no difference would be expected, we also assessed its 
association with surgical site infection. 

Results: Of 264,823 patients in the cohort, 15.1% (n=40,084) underwent preoperative echocardiography. Within 
the matched-pairs (n=70,996), echocardiography was associated with increased 30-day mortality (relative risk 
[RR] 1.14; 95% confidence interval, 1.02-1.27), 1-year mortality (RR 1.07; 1.01-1.12) and hospital stay, but no 
difference in surgical site infections (RR 1.03; 0.98-1.06). The association with mortality was influenced (P=0.02) 
by whether patients had undergone cardiac stress testing or had risk factors for cardiac complications. There 
was no association between echocardiography and 1-year mortality among individuals who underwent stress 
testing (RR 1.01; 0.92-1.11), or patients who had not undergone stress testing and also had 3 or more clinical 
risk factors (RR 1.00; 0.87-1.13). However, echocardiography was associated with increased 1-year mortality in 
patients who had not undergone stress testing, and also had either no risk factors (RR 1.44; 1.14-1.82), or 1 to 2 
risk factors (RR 1.10; 1.02-1.18). Rates of new beta-blocker prescriptions, but not angiotensin-converting-
enzyme inhibitors or angiotensin-receptor-blockers, were relatively higher in the same subgroups where 
echocardiography was associated with increased mortality. 

Discussion: Resting echocardiography is commonly performed before major surgery. Nonetheless, it is not 
associated with improved survival in any subgroups. In contrast, cardiac stress testing is associated with 
improved survival in intermediate-to-high risk patients [1]. In concert with research questioning the prognostic 
accuracy of echocardiography [2], our findings raise questions about using echocardiography for preoperative 
risk stratification, and highlight the need for research to better guide utilization of this common test. 
 
References: [1] BMJ 2010 340: b5526 
[2] Ann Intern Med 1996 125: 433-441  
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BYPASS PATIENTS. A PILOT STUDY 
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Introduction: Most patients who undergo cardiac surgical procedures require temporary mechanical ventilation 
to recover from the effects of surgery and cardiopulmonary bypass. It has been proven that the quality and 
quantity of sedation with different intravenous agents may influence the length of mechanical ventilation, 
intensive care unit (ICU) and hospital length of stay (LOS), mortality and morbidity. Theoretically, volatile 
anesthetics (agents) offer better sedation profile since we have more precise control over their dose (by 
continuously monitoring their end-tidal concentration); awakening time is shorter; and they posses organ 
protective properties as suggested by experimental studies. 

Hypothesis: We hypothesize that postoperative sedation by volatile agents in aortocoronary bypass (ACB) 
patients will result in better outcome when compared to propofol.  

Methods: After obtaining Research Ethics Board (REB) approval we recruited 71 patients scheduled for elective 
ACB. Patients were randomized to receive either propofol-based (PA group; N=34) or volatile-based (VA group; 
N=37; sevoflurane N=16 or isoflurane N=21) anesthesia and postoperative sedation. The remaining 
perioperative and ICU management--including pain control, extubation criteria and ICU discharge criteria--was 
standardized. Sedation in VA was provided with Anesthetic Conserving Device (AnaConDa, Sedana Medical, 
Sweden) connected to an ICU ventilator. Primary outcomes: length of mechanical ventilation and ICU LOS. 
Secondary outcomes: degree of myocardial injury (troponin leak; ischemia on Holter monitor) and requirements 
for support with inotropes or vasoactive drugs. Other measured parameters included hemodynamics [heart rate, 
systemic and pulmonary blood pressure, central venous pressure, systemic vascular resistance (SVR), cardiac 
index] and ventilation parameters in the ICU [peak, mean and positive end-expiratory airway pressure, tidal 
volume, PiO2/FiO2 ratio and pulmonary shunt fraction]. 

Results: Volatile sedation resulted in significantly shorter extubation time (P<0.005) when compared to 
propofol, but significantly more patients in VA group required norepinephrine intraoperatively (P<0.05). ICU 
inotrope and vasoactive drug administration was comparable between the groups. Hospital LOS was similar in 
both groups [6 (4-19) days in PA; 6 (4-22) days in VA; median (range)]. Troponin expectedly increased 
postoperatively in both groups, but with no significant difference between them. Other than a significantly (P < 
0.05) lower SVR intraoperatively, hemodynamic variables were comparable between the groups. The average 
deviation.time in the Holter monitor was comparable in both groups [40.7 (27.8-53.7) mm.min in PA group; 47.7 
(33.4-61.9) mm.min in VA group; mean (95%CI)]. 

Discussion: Firm conclusions cannot be drawn from our pilot data, for which recruitment is still ongoing. 
Administration of volatile sedation with the use of the AnaConDa device is a feasible option, which seems to 
facilitate rapid extubation. On the other hand, these pilot data did not find any evidence of clinically significant 
cardioprotective properties as have been suggested by numerous experimental and animal data. 
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BISPECTRAL INDEX IN CABG SURGERY 

 
Omid Aghadavoudi1, Yaser Mirhosseini1 
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Introduction: Mild and moderate hypothermia is induced during cardiac surgery for protection of myocardium 
and other organs. However, its consequence on propofol requirement has not been confirmed. This study was 
designed to investigate the effect of temperature differences on the effective dose of propofol according to 
bispectral index (BIS) level of consciousness during coronary artery bypass grafting (CABG) surgery with 
cardiopulmonary bypass (CPB). 
 
Methods: In a randomized clinical trial study, after approval of Research Committee of the Anesthesiology 
Department and obtaining informed consent, 46 ASA II-III patients, aged 40-70 y, undergoing CABG surgery 
with CPB under general anesthesia were studied. General anesthesia was conducted with propofol. 
Administration of propofol was adjusted to maintain the bispectral index (BIS) between 45 and 55. They were 
randomly assigned to one of two groups according to temperature management during CPB. Mild (n=23) or 
moderate (n=23) hypothermia was induced during CPB. Propofol requirements based on the BIS target and 
core temperature and hemodynamic parameters were recorded, every 15 minutes, during the anesthesia. Data 
were compared using Student's t-test, Mann-Withney U-test or chi-square test. P-value< 0.05 was considered 
as significant. 
 
Results: The preoperative demographic and basic clinical variables including mean age, body mass index, 
cardiac ejection fraction and CPB time were similar in both groups. During induction and maintenance of 
anesthesia, before and after CPB, no differences in BIS values and propofol requirements were noticed. 
Intraoperative hemodynamic variables were also similar between groups. Propofol infusion regimens required 
adjustment during mild and moderate hypothermia. There was a direct relationship between core temperature 
level and propofol requirements during CPB time. 
 
Discussion: Predicted by BIS measurements, propofol maintenance infusion doses may require adjustment in 
cardiac surgical patients according to hypothermia level induced during CPB. 
 
References: 1. Leslie K, Bjorksten AR, Ugoni A, Mitchell P. Mild core hypothermia and anesthetic requirement 
for loss of responsiveness during propofol anesthesia for craniotomy. Anesth Analg. 2002 May;94(5):1298-303. 
2. Gurses E, Sungurtekin H, Tomatir E, Dogan H. Assessing propofol induction of anesthesia dose using 
bispectral index analysis. Anesth Analg. 2004 Jan;98(1):128-31. 
 
 

 
Propofol requirement trends during the operation period in two study groups. 
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Introduction: Coronary artery bypass grafting (CABG) surgery with cardiopulmonary bypass (CPB) is 
associated with activation of inflammatory mediators that may cause multi organ dysfunction. The aim of this 
study was to examine whether administration of five doses of oral pentoxifylline (PTX) before initiation of CPB 
has beneficial clinical effects on this inflammatory response in different organs. 
 
Methods: After approval of Research Committee of Anesthesiology Department and obtaining informed 
consent, 64 patients undergoing elective CABG with CPB were enrolled in this randomized double- blind clinical 
trial study. Participants were allocated into two groups on the preoperative day: Patients in the PTX group 
(n=32) received 400 mg of pentoxifylline at 5 different time points. Considering the half-life and the peak 
concentration of PTX, three doses were prescribed by oral route every eight hours before surgery. The fourth 
and fifth doses were solved in 30 mL of normal saline and administered after induction of general anesthesia 
and before initiation of CPB through a nasogastric tube, respectively. Patients in the control group received 
placebo pills at the same time points as PTX group. Blood samples for measurements of creatinine, erythrocyte 
sedimentation rate (ESR), AST/ALT, troponin and white blood cell (WBC) count as evidence of inflammatory 
response were taken in both groups before initiating PTX or placebo and at the morning of the first 
postoperative day. PaO2/FiO2 and dynamic pulmonary compliance were measured postoperatively at first hour 
(t1), 2 hours (t2), 6 hours (t3) after the admission to intensive care unit (ICU). Data were analyzed by SPSS.16 
software using Student's t-test, Mann-Whitney U-test, chi-square test and repeated measures ANOVA. P<0.05 
was considered as significant. 
 
Results: ESR, WBC, ALT and creatinine plasma levels increased in both groups after surgery, with a higher 
increase in the control group (P < .05). Dynamic lung compliance was 53.4 ml/cm H2O in the PTX group and 
34.1 ml/cm H2O in the control group at t3 (P < 0.05). PaO2/FiO2 was 169 mm Hg in the PTX group and 115 mm 
Hg in the control group at t3 (P < 0.05). Duration of mechanical ventilation was significantly longer in control 
group (7.5 vs. 9.1 hours; p < 0.05). There was no significant difference in the duration of postoperative ICU stay. 
 
Discussion: Prophylactic use of oral pentoxifylline as a regimen described in this study appears to improve 
postoperative organ function in patients undergoing CABG with CPB. 
 
References: 1: Iskesen I, Kurdal AT, Kahraman N, Cerrahoglu M, Sirin BH. Preoperative oralpentoxifylline for 
management of cytokine reactions in cardiac surgery. Heart Surg Forum. 2009 Apr;12(2):E100-4.  
2: Heinze H, Rosemann C, Weber C, Heinrichs G, Bahlmann L, Misfeld M, Heringlake M, Eichler W. A single 
prophylactic dose of pentoxifylline reduces high dependency unit time in cardiac surgery - a prospective 
randomized and controlled study. Eur J Cardiothorac Surg. 2007 Jul;32(1):83-9. 
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Introduction: Identification of capillary refill time (CRT) is an integral part of the clinical assessment of 
circulatory status [1] and detection of dehydration in children [2]. However, visual inspection of the finger to 
assess CRT has low inter-observer reliability [3,4], largely due to human limitations in estimating short time 
intervals. To improve precision, we have developed a mobile phone software application that automatically 
assesses CRT using a photo-plethysmogram (PPG) sensor. Commonly used to measure blood oxygen 
saturation and heart rate, this sensor can be adapted to replace the human eye to objectively measure CRT. 
 
Methods: Prototype Development: The PPG device consisted of a PureLight small soft sensor connected to an 
Xpod OEM module (Nonin, Plymouth, USA). The module was connected to an iPod Touch (Apple, Cupertino, 
USA) that displayed the PPG waveform and recorded the data stream. The PPG was recorded with a 16bit 
resolution at a sampling rate of 75 Hz to an ASCII file.  

Prototype Evaluation: Thirty children between 1 and 5 years who were to undergo general anesthesia were 
recruited following ethical board review and written parental informed consent. While under anesthesia, the PPG 
sensor was placed on their right index finger. Pressure was applied to it for 5 s using an infant blood pressure 
cuff inflated to 20 mmHg above the patient's systolic blood pressure. This procedure was repeated three times 
on each patient. 

Results: We based the software on an OpenGL for embedded systems user interface to maximize portability to 
mobile platforms; it currently compiles on iOS, Windows, MAC OS X, and Linux. Operating with 8bit and 16bit 
Nonin devices, the software automatically detects the correct protocol upon connection. It is also fault tolerant, 
allowing the sensor to be inserted and removed during operation. The prototype can power the sensor for up to 
five hours (600 CRT measurements) while continuously recording and displaying data.  

Discussion: The PPG consistently showed a characteristic pattern across 90 normal CRT measurements 
(Figure). The significantly higher spike amplitude generated by the pressure release compared with the regular 
PPG pulse amplitude (mean difference 23% SD 11%) suggests that it is possible to automatically detect the 
time that pressure on the sensor has been released.  

References: [1] PALS Provider Manual 2002 
[2] Lancet 1989 2, 605-7 
[3] Arch Dis Child 2004 89, 977-979 
[4] The Foot 2007 17, 15-20 
 

 
Plethysmogram with characteristic CRT pressure pattern. 
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Introduction: Unnecessary routine pre-op tests are often ordered by both anesthesiologists and surgeons for 
healthy patients undergoing low risk surgery. The added benefit of the electrocardiogram (ECG) - beyond 
history and physical examination - in the prediction of postoperative complications has been questioned (1). 
Changing provider behaviour to align with best practice guidelines is challenging. The Theoretical Domain 
Interview (TDI) framework has been previously used to investigate determinants of behaviour and identify 
potential behaviour change interventions (2). In this study, the TDI is used to explore the perceptions of 
anaesthesiologists and surgeons about the use of ECGs in pre-operative assessments of healthy patients 
undergoing low risk surgery. The objective of this study was to identify anesthesiologists’ and surgeons’ beliefs 
about factors influencing their use of ECG in pre-operative assessments of healthy patients undergoing low risk 
surgery. 
 
Methods: Following research ethics board approval Eleven anesthesiologists and five surgeons throughout 
Ontario were recruited. An interview guide was developed based on the TDI to elicit views about pre-op testing 
practices. Content analysis of physicians’ statements into the theoretical domains of the TDI was performed. 
Specific beliefs were identified by grouping similar utterances of the interview participants. Relevant domains 
were identified by noting the frequencies of the beliefs, content, and influence on the performance of the target 
behaviour.  
 
Results: Seven of the twelve domains were identified as likely relevant. Within these domains key beliefs were 
identified: conflicting comments about who was responsible for the test-ordering (Professional Role & Identity), 
inability to cancel tests ordered by fellow physicians (Beliefs about Capabilities and Social Influences) & the 
problem with tests being completed before the anesthesiologists see the patient (Beliefs about Capabilities and 
Environmental Context & Resources). Often tests are ordered by anesthesiologist based on who may be the 
attending anesthesiologist on the day of surgery while surgeons will order tests they think anesthesiologists may 
need (Social Influences). There were also conflicting comments about the potential consequences associated 
with reducing testing, from negative (delay or cancel patients’ surgeries), to indifference (little or no change in 
patient outcomes), to positive (save money, avoid unnecessary investigations) (Beliefs about Consequences). 
Further, while most agreed that they are motivated to reduce ordering unnecessary tests (Motivation and Goals) 
there was still a realization of a gap between their motivation and practice (Behavioural Regulation).  
 
Discussion: We identified key factors that anesthesiologists and surgeons believe influence whether they order 
an ECG for a healthy adults undergoing low risk surgery during their pre-operative assessment. These beliefs 
identify potential individual, team and organisation targets for behaviour change interventions to reduce 
unnecessary ECG ordering.  

References: 1. van Klei W. Ann Surg 2007;246:165–170 
2. Michie S. Qual Saf Health Care 2005;14:26-33 
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Introduction: Enhanced care units (ECU) were developed to provide care for patients whose requirements fall 
in between that provided by intensive care units and the general ward. ECUs are a scarce resource and 
surgeries are often cancelled due to their unavailability. Elective surgical patients are often admitted to the ECU 
for monitoring and to facilitate interventions to minimize perioperative morbidity. This chart review evaluated 
ECU use by elective surgical patients at a tertiary care center over a 6 month period. 
 
Methods: After Research Ethics Board approval, a retrospective cohort study of patients who had elective 
surgeries with an ECU room booked pre-operatively was carried out. Patient characteristics, the number of 
interventions necessitating an ECU bed, and the predictors of need for post-operative ECU stay were examined. 
Two previously validated morbidity and mortality scores, the Surgical Risk Score (SRS) and the Surgical Apgar 
Score (SAS), were also evaluated(1,2). Patient data were extracted from the hospital’s electronic record system 
and nursing progress notes. 
 
Results: In total, 133 patients were scheduled for admission to the ECU following elective surgery. Sixty 
(45.1%) of these patients were actually admitted to the ECU; 73 patients (54.9%) were admitted directly to the 
surgical ward or were discharged. The most frequent surgery types admitted were general (27.8%), thoracic 
(15.8%), and orthopedic (14.3%). Of the ECU patients, 48.3% received an intervention during their stay. 
Uncontrolled pain (11.1%), administration of blood products (8.9%), desaturation (8.9%), tachycardia/arrhythmia 
(7.4%), hypotension (7.4%), and decreased level of consciousness (6.7%) were the most frequent events. Of 
ECU patients, 75.0% (n=12) of referrals by anesthesia required an intervention while only 40.4% (n=19) of the 
referrals for traditional surgical indications did (p=0.05). Patients who went to ECU were more likely to have ART 
(p<0.001) and CVP (p=0.001) lines. The SRS was a significant predictor (p<0.001) of patients that went to the 
ECU; the SAS was a significant predictor (p=0.027) of patients requiring an intervention while in ECU. 
 
Discussion: The results of this study demonstrate the difficulty in predicting the need for ECU admission based 
only on pre-operative factors. Less than half of patients identified were actually admitted to the ECU 
postoperatively; of those, less than half required an intervention. The high frequency of uneventful ECU stays 
and the relatively common nature of interventions occurring in this study may be the result of ECU routine care 
which prevented patients from deteriorating and requiring major interventions. Alternatively, these patients 
potentially could have been sufficiently cared for on a ward. The SRS, which is a score based solely on pre-
operative factors, predicted admission to ECU and can be used as a means to identify a patient's need ECU 
admission during the preoperative assessment. Subsequently, the SAS, which is based on both pre- and intra-
operatively factors, predicted the need for an ECU intervention. Consideration should be given to the 
development of a predictive score that emphasizes intraoperative factors and early post-op factors to optimize 
allocation of this scarce ECU resource.  
 
References: 1. Brit J Surg 2002;89:763-8. 
2. J Am Coll Surgeons 2007;204:201-8. 
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Introduction: Effective use of information technology has the potential to improve the quality and safety of 
patient care (1). The purpose of this study was to identify barriers and facilitators to the adoption of an acute 
pain management portable wireless computer system. 

Methods: Study participants included hospital executives, information technology managers and acute pain 
nurse practitioner and anesthesiology providers in an acute care hospital. Focus groups, interviews and phase 
one theory of planned behaviour surveys were used to collect this data. Ethical approval was obtained from the 
Research Ethics Board. 

Results: Focus group discussions revealed seven administrative and eight user barriers. Inconsistent executive 
support, competing priorities, users’ ability and technology uncertainty, and suspicions related to data use were 
identified as barriers. Facilitators included use of external second messengers (i.e., industry experts) to bridge 
the technology knowledge gap between executive and research teams, improved connectivity, ongoing software 
support, larger screen on portable devices and long life batteries. 

Discussion: A stable, supportive executive team is necessary during the formulation and implementation phase 
of an information technology system in an acute care setting. The use of arm’s length facilitators and attention to 
user-needs may promote the adoption process.  

References: Crossing the Quality Chasm. Institute of Medicine 2001. 
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Purpose: A case of ECG and saturation monitor SpO2-pulse rate disparity is presented in an awake and un-
sedated neonate. Intravenous atropine was administered, possibly unnecessarily, before ECG readings 
indicated a true heart rate at three times the displayed pulse rate. This artifact in measurement was a previously 
unrecognized failure of motion-resistant pulse oximetry. 

Clinical Features: (Written consent from the patient’s parents was obtained for publication of the case report.) 
An 11-day-old female patient with a history of bilateral cleft lip/palate presented to the dental operating room to 
have an oral impression taken for the creation of an appliance for the cleft palate. The patient was otherwise 
healthy. In the operating room, motion-resistant pulse oximetry (Masimo Radical-7 Pulse CO-Oximeter, Masimo 
Corporation, Irvine, CA) indicated a pulse rate in the 150 to 215 BPM range and SpO2 in the mid-90% range. 
Correspondingly, the patient appeared pink and saturated. The first oral impression was taken with the patient 
awake and un-sedated. During this procedure, the agitated patient appeared bradycardic, with a pulse rate in 
the 40 to 90 BPM range and SpO2 in the mid-80% range. A patient plethysmographic waveform with good 
shape was present. The first impression taken was inadequate and a second impression was planned. Because 
of the bradycardia, an IV was placed and atropine (0.1 mg) was administered to the patient for suspected vagal 
bradycardia. The pulse oximeter sensor was readjusted and a patient plethysmographic waveform with good 
shape was again found to be present. When the bradycardia did not improve, yet the patient remained pink and 
SpO2 remained in the mid-90% range, ECG leads were placed. A disparity was found between the pulse 
oximeter pulse rate (40 to 100 BPM range) and the ECG heart rate (200 to 230 BPM range), with SpO2 values in 
the 90-100% range. A second oral impression procedure was commenced and completed successfully. The 
patient was closely followed and found to be pink and feeding well when examined one hour later. 

Conclusion: Motion artifact is the principal limitation of conventional pulse oximetry.1 Masimo’s Rainbow Signal 
Extraction Technology (SET) was developed to enable their pulse oximeters to be more motion tolerant: A 
Discrete Saturation Transform algorithm reads through motion to extract SpO2, while a parallel Pulse Rate 
algorithm extracts pulse rate.2,3 Although rare, instances of accurate SpO2 extraction and simultaneously 
inaccurate pulse rate extraction do occur with Rainbow SET pulse oximeters when excessive patient motion is 
present, as highlighted by this case. It may, therefore, be good clinical practice to supplement motion-resistant 
pulse oximetry measurements with ECG readings or frequent heart auscultations while monitoring patients 
during neonatal cleft palate oral impression procedures, when patients are awake and un-sedated.4 The 
additional source of heart rate information would help clinicians ascertain the accuracy of pulse oximetry 
measurements for clinical decision-making purposes, and may reduce the occurrence of unwarranted drug 
administration. 
 
References: 1. J Perinatol 2002;22:360-66 
2. Anesth Analg 2007;105:S78-84 
3. Radical-7 Signal Extraction Pulse CO-Oximeter with Rainbow Technology Operator’s Manual. Masimo 
Corporation, 2008 
4. Spec Care Dentist 1988;8:224-27 
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Introduction: Surgical stress is associated with a postoperative period during which functional capacity is 
decreased. Prehabilitation is the process of enhancing functional exercise capacity of the individual to enable 
him or her to withstand an incoming stressor.(1) We have recently reported the findings of a randomized trial of 
two exercise programs (intense vs moderate).(2) The purpose of this study is to determine the impact of change 
in preoperative functional capacity on post-operative recovery.  
 
Methods: The study received approval from the Ethics Board. The trial was registered. The data arising from 
the randomized trial were reanalyzed. The primary outcome measure was functional walking capacity measured 
by the Six Minute Walk Test (6MWT); secondary outcomes were anxiety, depression, health-related quality of 
life (HRQL) and complications (Clavien). Multiple linear regression was used to estimate the extent to which key 
variables predicted change in functional walking capacity over the prehabilitation and follow-up periods.  
 
Results: 75 people completed the prehabilitation (mean 38 days) and the postoperative follow-up (mean 9 
weeks). During the period of prehabilitation, 33% of the patients improved their walking functional capacity, 38% 
stayed the same, and 30% deteriorated. Women and people older than 75 years of age were less likely to 
improve during the prehabilitation period, while low baseline walking capacity, high anxiety and belief that fitness 
aids recovery were associated with improvements. In the postoperative phase, the patients who had improved 
during prehabilitation were also more likely to have recovered to their baseline walking capacity than those with 
no change or deterioration (77% vs. 54% and 32%; p=0.002). Patients who deteriorated were at higher risk of 
complications requiring reoperation and/or intensive care management ( Grade IIIb complication). Significant 
predictors of poorer recovery included deterioration during prehabilitation, age>75, high anxiety, Grade II 
complication and timing of follow-up assessment. 
 
Discussion: Meaningful changes in functional walking capacity can be achieved before colorectal surgery with 
a home-based prehabilitation program based on physical exercise. Those patients whose functional walking 
capacity deteriorated during the prehabilitation were at risk for significant postoperative complications. More 
work is warranted to determine the reasons for a preoperative deterioration in functional capacity. 
 
References: 1.Optimizing functional exercise capacity in the elderly surgical population. Curr Opin Clin Nutr 
Metab Care 2005; 8: 23-32 
2. Randomized clinical trial of prehabilitation in colorectal surgery. Br J Surg 2010; 97: 1187-97 
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Introduction: We have reported that preoperative physical exercise program based on walking and breathing 
was associated with some improvement in functional walking capacity. (1) The purpose of the present pilot 
study is to determine whether the home-based prehabilitation program composed of physical exercise, dietary 
supplement and psychological counselling improves further functional walking capacity during the preoperative 
period 
 
Methods: This single cohort study was approved by the Ethics Board. Patients scheduled for elective resection 
of colorectal cancer were referred by the three colorectal surgeons at least one month before surgery for the 
prehabilitation program . The research coordinator of the prehabilitation team would then organize the 
evaluations by a kinesiologist, a nutritionist and a psychologist (Baseline assessment). A customized home-
based program composed of physical exercise (aerobic, resistance, breathing), nutritional adjustments (whey 
protein and multivitamin supplementation, caloric restriction), and psychologic wellbeing (relaxation, 
visualization, ) was provided to each patient for a minimum of 3 weeks . A diary was also provided to record all 
the activities. The research coordinator would call the patients every week for support and clarification. The 
patients would then return for another evaluation a few days before surgery (Preoperative assessment). The 
primary outcome was functional exercise capacity assessed by the six minute walking test (6MWT), distance in 
meters covered over a period of 6 minutes. Other data collected were HRQL (SF-36)and HADS.  

Results: Twenty-four patients with non metastatic colorectal cancer and scheduled for resection were enrolled 
in the prehabilitation program. Four patients refused to participate, one was excluded as he was scheduled to 
undergo radiotherapy before surgery, leaving 19 patients (age 67 ± 13 years, BMI 28 ± 6 ) who completed the 
prehabilitation program of average 24± 7 days . The average 6MWT at baseline was 426 ± 112 m and at 
preoperative 467 ± 114 m, with an average increase of 41 ± 41 m (p<0.0001). In 13/19 (68%) of the patients the 
6MWT increased over 20 m, and in one patient decreased by 47 m. 

Discussion: In comparison with our previous results which showed an increase around 8 meters, these 
preliminary data show greater improvement during the prehabilitation period. More analysis is required to 
determine the compliance rate and the impact of exercise on mental health. 

References: 1. Randomized clinical trial of prehabilitation in colorectal surgery. Br J Surg 2010; 97: 1187-97  
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Purpose: Cardiac hemangiomas are very rare(2-5%)(1,2). Patients can be asymptomatic or can have 
symptoms from chest pain,to sudden death(3). We present a case of a healthy 23 y.o. with a tumor in the left 
ventricle (LV). 

Clinical Features: The patient presented with palpitations and shortness of breath,which were increasing in 
frequency over 6 mos,he consented to reporting of his case.The patient denied symptoms of fever,weight 
loss,or cerebrovascular incidents. 

Initial diagnosis by echo,demonstrated an isolated intracardiac mass filling the apex of the LV.MRI revealed an 
intramyocardial enhancing mass that was septated but well circumscribed with intermediate T1 and high T2 
signal intensity.There was an area of invasion of the mass into the region of a papillary muscle and a pericardial 
effusion. 

The mass was thought to be a cardiac fibroma or rhabdomyoma.On arrival to the operating room,he had runs of 
ventricular tachycardia(VT).Anesthesia was induced with etomidate,sufentanil and rocuronium.Intraoperative 
TEE confirmed the mass.There was flow above the tumor, which invaded into the posterior papillary 
muscle.There was no involvement of the right ventricle or mitral valve.Biventricular function was preserved.The 
chest was entered via midline sternotomy and cardiopulmonary bypass established.The distal LAD ran across 
the tumor.There were no pericardial adhesions or invasion of the tumor outside the heart.A thin layer of 
myocardium was resected with the tumor since it was invading the muscle.The posterior papillary muscle was 
attached to the tumor but had two insertions into the LV,one of which could be preserved.The LAD was 
identified and ligated as it entered into the tumor region.After tumor resection,the LV was closed.The patient 
regained sinus rhythm with ST elevation.TEE post resection demonstrated no evidence of residual tumor, mildly 
decreased wall motion,no evidence of pericardial effusion or VSD,and preserved mitral valve function.His post 
operative course was uneventful with the exception of a single episode of VT in ICU,not requiring treatment.He 
was discharged on postop day 5.Pathology confirmed the tumor to be a 9x6.5x3.5cm infiltrating cardiac 
hemangioma. 
 
Conclusion: Echo and MRI are complimentary for diagnosing masses. Surgical resection is the treatment of 
choice for symptomatic lesions,or when diagnosis is unclear. Long-term outcome is good with surgical resection. 
Although there is no malignant component,these lesions are infiltrative and may have a recurrence rate of 50% 
if incompletely excised(4). 

References: 1)J Am Soc Echo 2005;18:979 [e3-4] 
2)Cardiovascular pathology.New York:Churchill Livingstone;1983.p.909-43 
3)AFIP Archives.2000;20:1073-1103 
4)Clin Orthop Relat Res 2007; 459:186-91 
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1064087 - PREWASHED RBCS PREVENT HYPERKALEMIA IN MASSIVE TRANSFUSION 
 
Pratyush Gupta1, Achal Dhir1 

 
1. Anesthesia, London Health Science Center, UWO, London, ON, Canada  
  
Purpose: Adapt a novel technique to prevent transfusion related hyperkalemia in anuric patients undergoing 
liver transplant surgery, thereby enhancing patient safety. 
 
Clinical Features: “A written informed consent to use information for medical educational purpose was obtained 
preoperatively”.  
 
Transfusion of massive quantities of blood intraoperatively may result in dangerously high levels of serum 
potassium. The stored RBC units may contain more than 20meq/L of potassium. Use of old banked blood, 
irradiated blood or rapid rate of administration via rapid transfusion devices contributes to hyperkalemia during 
blood transfusion. Conditions such as acidosis, hypothermia, hyperglycemia, hypocalcemia and low cardiac 
output may further increase the risk of potassium cardiotoxicity1. In addition, unclamping of portal vein at the 
start of reperfusion in a liver transplant surgery may be associated with marked acidemia and hyperkalemia. 
Interventions exist to facilitate redistribution of potassium in blood, but none of these primarily prevent the rise of 
potassium. Post-reperfusion syndrome (PRS) as evidenced by severe cardiovascular dysfunction, 
bradyarrhythmias and cardiac arrest, decreased mean arterial pressure and systemic vascular resistance, along 
with an increased mean pulmonary artery pressure and central venous pressure still remains a major 
complication in liver transplantation. The etiology of this syndrome has been attributed to acute acidosis, 
hyperkalemia, and hypothermia2. Its incidence in Orthotopic liver transplant varies from 8-30%, with a significant 
detrimental effect on patient and allograft outcome. We report a case of status 4 patient, with polycystic liver-
kidney disease, posted for a combined liver and kidney transplant. Massive blood transfusion at unpredictable 
rate during dissection phase meant an extra load of potassium for already anuric kidneys. This could cause 
severe metabolic derangement, thus predisposing the patient to PRS and an unfavorable outcome. We used the 
Fresenius Kabi ‘Continuous Auto Transfusion System’ (CATS) to wash the RBC units obtained from blood bank. 
Two units of packed cells were passed together in High Quality wash cycle of ten minutes each time. This 
helped reduce prewash potassium from 11.3 meq/L to a post wash content of 0.6 meq/L. A total of 20 units of 
RBCs were transfused. Most importantly, the post perfusion potassium rise was only 0.7 meq/l (2.8 preclamp- 
3.5 post clamp release). Hence, use of washed RBCs helped reduce the potassium load in allogeneic blood and 
was not associated with life threatening metabolic derangement, hemodynamic instability or PRS.  
 
Conclusion: We advocate the use of washed RBCs through CATS, when massive blood transfusion 
requirements may threaten metabolic derangement and pose a significant risk of PRS during liver 
transplantation 
 
References: 1) Smith HM, Farrow SJ, Ackerman JD, et al. Cardiac arrests associated with hyperkalemia during 
red blood cell transfusion: a case series. Anesth Analg 2008;106:1062–9.  
2) Aggarwal S et al. Postreperfusion syndrome: cardiovascular collapse following hepatic reperfusion during 
liver transplantation. Transplant Proc 1987;19(suppl 3):54-55 
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1064319 - THE IMMEDIATE PREOPERATIVE BRAIN NATRIURETUC PEPTIDE (BNP) IDENTIFIES THE 
RISK OF EARLY POSTOPERATIVE CARDIAC COMPLICATIONS IN PATIENTS WITH STABLE 
HEART DISEASE UNDERGOING ABDOMINOPELVIC SURGERY 

 
Mona Bonciu1, Olivier Perus1, Marc Raucoules-Aimé1, Michel Carles1, Rony Berrebi1 

 
1. Anesthesiology and Critical Care, Nice Teaching Hospital, France, Nice , France 
 
Introduction: BNP is predictive of morbidity and mortality from cardiac causes after major surgery. It would be 
interesting to predict this type of complications in a population at cardiovascular risk, particularly because clinical 
criteria of cardiac risk has limited predictive value. Our work evaluates the predictive value of preoperative BNP 
in stable cardiac patients, in terms of cardiovascular complications in abdominopelvic surgery.  

Methods: On a 2 months period, patients who underwent abdominal-pelvic surgery were enrolled prospectively 
after written consent, due to a high preoperative cardiovascular risk. NBP assay was performed on the day 
before surgery. Primary end points: cardiac events during surgery and hospitalization (acute coronary syndrome 
ACS, acute heart failure and death of cardiac origin),notifying clinical criterias, troponin I, BNP and 
electrocardiograms. Study was approved by the local ethical comitee. 

Results: Thirty eight patients (63% men, 68 ± 11 years) were included. All had a history of heart disease (76%), 
stroke (18%), chronic renal failure (8%) and / or diabetes (52%). Lee's score on entry was 1.89 ± 0.83. Nine 
patients (24%) developed cardiac events during the first postoperative month: 5 SCA, 4 acute pulmonary 
oedema . The preoperative BNP levels were higher in patients who develop cardiac complications (221 ± 121 
ng / ml) compared with those without complications (63 ± 42 ng / ml, p = 0.0002). All other clinical criteria were 
not discriminatory. Lee's score was higher in case of complications (2.66 ± 0.86 vs. 1.65 ± 0.66, p = 0.002). 
Using a ROC analysis (receiver-operator curve) a BNP value of 140 ng / ml was the best predictive value with a 
sensitivity of 77.8% and a specificity of 96.6%. This value of 140 ng/ml has high positive and negative predictive 
values: respectively 87.5% and 93.3%.  

Discussion: The immediate preoperative BNP with a threshold value of 140 ng/ml allows to detect stable 
cardiac patients at high risk of developing a cardiac complication in postoperative period after abdominopelvic 
surgery. Thus, included in the entrance blood tests at the the day before surgery, it can offer a management 
oriented on the level of risk.  

References: [1]Anesthesiology. 2009 Aug;111(2):311-9 
[2]Interact Cardiovasc Thorac Surg. 2010 Dec 24. 
[3]Anesthesiology. 2010 Apr;112(4):842-51  
[4]Curr Opin Crit Care. 2009 Aug;15(4):333-41 
[5]Curr Opin Crit Care. 2009 Aug 
[6]Acta Anaesthesiol Scand. 2009 Sep;53(8):986-94 
[7]Anesth Analg. 2009 Apr;108(4):1069-75 
[8]Anaesthesia. 2009 Feb;64(2):165-78 
[9]Anaesthesia. 2008 Nov;63(11):1226-33 
[10]Anesthesiology. 2008 Feb;108(2):332-3 
[11]Anaesthesia. 2007 Sep;62(9):875-81 
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1064642 - ENDOVASCULAR APPROACH IS ASSOCIATED WITH LOWER DELIRIUM RATES AFTER 
AORTIC ANEURYSM REPAIR  

 
Piotr Wolski1, Rita Katznelson1, Thomas F. Lindsay2, Adriaan van Rensburg1, Scott Beattie1, George 
Djaiani1 

 
1. Department of Anesthesia & Pain Management, Toronto General Hospital, Toronto, ON, Canada 
2. Division of Vascular Surgery, Toronto General Hospital, University Health Network, Toronto, ON, 

Canada  
 
Introduction: Delirium is a common and devastating complication after vascular surgery.1 The current study 
investigates an association between open and endovascular approach to aortic aneurysm repair surgery and 
postoperative delirium rates.  
 
Methods: After REB approval, data was collected from Anesthesia and Vascular Surgery databases on all 
patients undergoing aortic aneurysm repair surgery at an acute care hospital January 2006-January 2007. 
Patients with preoperative dementia, and/or abnormal level of consciousness were excluded. Based on the type 
of procedure for aortic aneurysm repair patients were divided into either open (OPEN) or endovascular (EVAR) 
groups. Postoperative delirium was assessed using NEECHAM Confusion Scale performed daily until hospital 
discharge. The onset and duration of delirium were measured. Comparability of both groups was tested with 
Chi-Square statistics or Fisher’s Exact Test on qualitative variables, and T-test on quantitative variables. A p 
value < 0.05 was considered significant. Statistical analysis was conducted with the MINITAB® software.  
 
Results: Results: A total of 256 patients were included in the study. 149(58%)underwent open, and 107(42%) 
endovascular aortic aneurysm repair surgery. 130(87%) and 99(92%) patients received general anesthesia (GA) 
in the OPEN and EVAR groups respectively. 19(13%) patients in the OPEN group received a combination of GA 
and regional anesthesia (RA). 2(2%) and 6(6%) patients in the EVAR group received RA and local anesthesia 
respectively. Postoperative delirium was present in 43(29%) and 14(13%) patients in the OPEN and EVAR 
groups respectively, p=0.003. The onset and duration of delirium was similar between the two groups. Patients 
in the EVAR group were significantly older. Postoperative morbidity was similar between the two groups, 
however, OPEN group had significantly longer hospital stay.(Table)  
 
Discussion: Patients who underwent endovascular aortic aneurysm repair surgery were less likely to develop 
postoperative delirium irrespective of older age and were discharged from the hospital sooner. This study 
supports current trends of expansion of minimally invasive vascular surgery for aortic aneurysm repair surgery.  
 
References: 1. Eur J Vasc Endovasc Surg 2007; 34: 131-4 
 
Demographic and surgical data, postoperative morbidity and mortality 

Demographics  OPEN  
(n = 149)  

EVAR  
(n = 107)  P value  

Age, years  68.1 ± 9.2  74.1 ± 10.0  <0.0001  
Male, n (%)  121 (81)  86 (80)  0.89  
ASA class  4 [2-5]  4 [2-5]  0.96  

Preoperative Morbidity, n (%)  
HTN  120 (80)  87 (81)  0.87  
DM  35 (24)  24 (22)  0.84  
MI  31 (21)  22 (20)  0.96  

CVA/TIA  17 (11)  21 (19)  0.07  
Depression  9 (6)  12 (11)  0.14  

ACE  53 (36)  36 (34)  0.75  
Statins  88 (59)  53 (50)  0.13  

Beta blockers  15 (10)  7 (7)  0.32  
Emergency surgery, n (%)  36 (24)  17 (16)  0.11  
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Postoperative morbidity, n (%)  
MI  7(4.7)  4(3.7)  0.70  

Stroke  4(2.7)  3(2.8)  0.95  
Creatinine >150 mol/L  4(2.7)  15(14.0)  0.89  

Death  5(3.3)  4(3.7)  0.87  
HLOS,days  8.3 [6.6, 13.4]  4.5 [3.1, 6.4]  <0.0001  

Data expressed as mean ± SD, number of patients (%), median [range] 
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1064692 - PREOPERATIVE DEPRESSION AND POSTOPERATIVE ARRHYTHMIA IN ELECTIVE CABG 
SURGERY 

 
Christiana Burt1, Rita Katznelson1, Shahar Lavi2, Scott Beattie1, Rupal Shah1, Jo Carroll1, George Djaiani1 

 
1. Department of Anesthesia & Pain Management, Toronto General Hospital, Toronto, ON, Canada 
2. Department of Cardiology, London Health Science Centre, London, ON, Canada 
 
Introduction: Depression is an important independent predictor of death after coronary artery bypass graft 
(CABG) surgery.1 However, an association of depression and postoperative arrhythmia has not been previously 
studied. The current study investigates if patients with preoperative depression are more likely to develop 
postoperative arrhythmia after CABG surgery.  
 
Methods: Following REB approval a prospective cohort of patients undergoing CABG surgery were studied. 
Exclusion criteria included patients with a history of arrhythmia, poor left ventricular function, and pulmonary 
hypertension. All patients were assessed for signs of depression with a brief version of the Prime MD Patient 
Health Questionnaire (PHQ) 1 week before and 6 weeks after surgery. Based on the PHQ scores patients were 
divided into two groups: DEPRESSION (score  6), and NO DEPRESSION (score  5). Holter monitor was 
applied to all patients for 72 hours postoperatively. Incidence and duration of episodes of atrial fibrillation, 
supraventricular tachycardiac, and ventricular extrasystole were recorded. A blinded assessor reported the 
findings of the Holter monitor. Comparability of both groups was tested with the use of Chi-Square statistics or 
Fisher’s Exact Test on qualitative variables, and the T-test on quantitative variables. A p value < 0.05 was 
considered significant. Statistical analysis was conducted with the use of MINITAB® statistical software.  
 
Results: A total of 85 patients were studied. 20 (23%) satisfied criteria of preoperative depression. Female 
gender was more prevalent in the depression group.(Table) There was no difference between the two groups 
with respect to either the incidence or duration of postoperative arrhythmia.(Table)  
 
Discussion: Preliminary results suggest that preoperative depression is not associated with the development of 
postoperative arrhythmia in patients undergoing CABG surgery.  
 
References: Blumenthal J, et al. Lancet 2003; 362: 604-9 
 
Demographic data and postoperative arrhythmia.  

  Depression  
(n = 20)  

No Depression  
(n = 65)  P value  

Demographics        
Age, years  64.5 ± 10.4  63.6 ± 9.3  0.73  
Male, n (%)  14 (70)  62 (95)  0.001  

Preoperative Arrhythmia        
Average heart rate  90 ± 13  91 ± 11  0.47  

Ventricular ectopics (total count)  254 [0, 7018]  255 [3, 80748]  0.74  
Atrial ectopics (total count)  134 [0, 9724]  178 [0, 30843]  0.63  

Atrial fibrillation, n (%)  10 (50)  22 (34)  0.19  
Atrial fibrillation > 3min, n (%)  3 (15)  9 (14)  0.89  

Data expressed as mean ± SD, number of patients (%), and median [range] 
 
 



S48 Abstracts

123

1065215 - ANESTHETIC MANAGEMENT FOR A LARGE MEDIASTINAL MASS 
 
Jeffrey Keilman1, Dominic Mayrand2, Simcha Keilman2 

 
1. Department of Anesthesia, McGill University Health Centre, Montreal, QC, Canada  
2. Department of Anesthesia, Sir Mortimer B. Davis Jewish General Hospital, Montreal, QC, Canada  
 
Purpose: To report the anesthetic management strategy for a large (19 x 12 x 8cm) anterior mediastinal mass. 
 
Clinical Features: The mass was detected incidentally in a 46 year-old woman who presented due to 
symptoms of a pelvic mass. Radiological investigations revealed a right sided mass with compression of the 
superior vena cava, and possible right atrium compression. The patient showed no respiratory or hemodynamic 
symptoms while at rest, with change of position, or with exertion. Pulmonary function tests were within normal 
limits and without flow limitation. Anesthetic management began with the placement of a thoracic epidural 
catheter for post operative analgesia. Central venous catheters were inserted into the right internal jugular and 
left femoral veins, and invasive blood pressure monitoring was obtained. The patient was prepared for possible 
cardiopulmonary bypass. A Glidescope was used for awake intubation with a double lumen tube; placement 
was verified using a fibreoptic bronchoscope. General anesthesia was subsequently induced with sevoflurane 
and the patient continued to breath spontaneously. The patient was then placed in left lateral decubitus position 
without hemodynamic or respiratory compromise allowing for surgery to begin. Transesophageal 
echocardiography showed compression of the right atrium, but otherwise normal cardiac function. At this time 
the surgical team requested optimized conditions with neuromuscular blockade. Given the results of the TEE, 
rocuronium was administered and positive pressure ventilation started without hemodynamic or ventilatory 
compromise. The tumour was resected en mass and pathology confirmed a mature teratoma. The patient was 
extubated in the post anesthesia care unit without incident and continues to do well today. Patient consent was 
obtained to publish this case. 
 
Conclusion: Anterior mediastinal masses present anesthetic challenges due to the possiblity of airway and 
hemodynamic collapse. Continuous monitoring and evaluation of the patient provides a safe, step-by-step 
strategy for anesthetic management. Intraoperative transesophageal echocardiography provides vital 
information in these cases. 
 
References: Anesthesiology 1984: 60:144–7 
Int Anesth Research Society 2006 103: 578-589 
Anaesthesia 1999 54:670-682 
Anesthesiology Clin 2008 26: 305-314 
Current Opinion in Anaesthesiology 2007 20: 1-3 
J Cardiothoracic and Vascular Anesth 2001 15: 233-236 
Chest 2001 120: 1152-1156 
 

 
Resected anterior mediastinal mass; a mature teratorma measuring 19 x 12 x 8 cm. 
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1066169 - ANESTHETIC MANAGEMENT OF PATIENT WITH DLVOTO WITH SAM UNDERGOING REDO 
LIVER TRANSPLANT 

 
Debashis Roy1, Fiona E. Ralley2 

 
1. Anesthesia (Transplant), University of Toronto, Toronto, ON, Canada  
2. Anesthesia, University of Western Ontario, London, ON, Canada  
 
Purpose: Unique case. 

Clinical Features: End stage liver disease (ESLD) is associated with a profound increase in cardiac output(CO) 
and reduced systemic vascular resistance(SVR). This makes them prone for dynamic left ventricular outflow 
tract obstruction (DLVOTO). We present a case of DLVOTO with systolic anterior motion(SAM) of mitral 
valve(MV) and atrial fibrillation for redo-liver transplant.  

Case- 
The patient’s wife has given written consent & institutional ethical approval was taken. A 59 years old man 
presented for redo-orthotopic liver transplant (OLT). Massive ascitis needing paracentesis, caused profound 
hypotension unresponsive to fluid resuscitation(albumin) and dopamine. Echocardiogram showed hyperdynamic 
left ventricle and DLVOTO with SAM and moderate MR. 

Patient became more unstable developing hepatorenal syndrome requiring dialysis(PRISMA). His DLVOTO was 
managed by vasopressin and fluid. He developed atrial fibrillation requiring cardioversion and amiodarone 
infusion. Preoperatively, he was anaemic, coagulopathic and thrombocytopenic. After induction and intubation, 
invasive monitors were inserted and recombinant VIIa was administered. TEE probe was inserted to monitor 
cardiac function and guide fluid administration. Table 1 describes hemodynamic parameters, intraoperative 
problems and their management. During the post-reperfusion phase the norepinephrine discontinued, 
vasopressin was reduced to 2.4U/hr and phenylephrine dose reduced and patient was shifted to ICU with open 
abdomen. Operating time was 14 hours, with estimated blood loss of >20 litres for which he received massive 
transfusion. Abdomen closed on third post-operative day(POD). On POD9 echocardiography showed no SAM 
with normal LV function.On POD45 dialysis was stopped and discharged home on POD56. 

Discussion-  
ESLD is associated with hyperdynamic circulation (increased CO and decreased SVR)(1,2). Superadded 
decrease in preload (bleeding), tachycardia and reduction in SVR(reperfusion) may precipitate DLVOTO and 
SAM(3). 

At present, there are no clear guidelines for their management. Therefore, we establish 4 goals. First, to 
maintain preload. Rapid blood products replacement system (Level 1), TEE and pulmonary arterial pressure 
was used. Second goal was to maintain afterload using proper vasopressor. Third goal was to avoid tachycardia 
using esmolol. Our fourth goal was to preserve atrial function.  Not all patients with a hyperdynamic left ventricle 
develop SAM. Mikami et al(4) demonstrated a surplus anterior mitral leaflet of 0.9+/- 0.2 cm in patient with SAM. 
Our patient has a surplus length of 0.7cm which may have precipitated DLVOTO and SAM. 

Conclusion: In conclusion, we present management goals for patient who underwent redo-OLT with a known 
susceptibility for DLVOTO and SAM. Lastly, a multidisciplinary team approach is required for better outcome of 
these types of patients. 

References: 1. Hepatology (supl) 2006;43:121-31 
2. World J Gastroent 2006;12:526-38,  
3. Liver Transpl 2005;11: 692-5 
4. Jpn Circ J. 1988;52:597-603 
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Table 1:  

Stages  Pre-anhepatic  Anhepatic  
(IVC XC – 67 mins)  Re-perfusion  

Problems  
DLVOTO with SAM  

Secondary to massive 
blooding(adhesions)  

DLVOTO with SAM  
Secondary to decrease in 
venous return (preload) 

DLVOTO with SAM  
Secondary to release of toxin, IL and 

complements from the donor’s liver and 
patient’s lower body  

Management  

(1) Phenylephrine (20- 
50mcg/min)  

(2) Amiodarone  
(50mg/hr)  

(3) Esmolol  
(20mg bolus)  

(4) Massive blood  
transfusion  

(5) Vasopressin infusion 
(4-8 U/hr)  

In addition to 1-5 of 
prehepatic  

(6) Norepinephrine 5-8 
mcg/hr  

(1) Phenylephrine (max of 80 mcg/min) 
(2) Amiodarone  

(50mg/hr)  
(5)Vasopressin (max of 10U/h)  
(6)Nor-epinephrine 8 mcg/hr  

HR (bpm)  70-90  80-95  80 -95  
Invasive BP 

(mmHg)  
S 85-105  
D 40-54  

S 85-95  
D 36-48  

S 80-95  
D 40-54  

PAP (mmHg)  42/21-54/27  37/14–37/21  58/29  
CI (l/m2/min)  4.61-5.2  1.7 – 1.98  7.88  
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1066539 - A CASE OF PSEUDO-SEVERE AORTIC STENOSIS 
 
Rebecca Gerlach1, Robert Tanzola1, Rene Allard1 

 
1. Anesthesiology, Queen's University, Kingston, ON, Canada  
  
Purpose: The assessment of aortic stenosis (AS) in the setting of low cardiac output continues to be difficult. A 
case of pseudo-AS is presented and its clinical features are reviewed. 

Clinical Features: Patient consent for disclosure was obtained. A 67 year old woman, with a past history of 
hypertension, diabetes, and rheumatoid arthritis presented to the ER with right shoulder pain, fever and rigors; a 
septic shoulder was suspected. During assessment, she developed flash pulmonary edema requiring intubation. 
Significant ST-depression was noted inferiorly on ECG. She was diagnosed with both septic and cardiogenic 
shock, requiring vasopressor and inotropic support. Subsequent blood cultures were positive for group B 
streptococcus. An initial transthoracic echocardiogram (TTE) revealed severe left ventricle (LV) dysfunction with 
an ejection fraction of 10-15%, severe AS with aortic valve area (AVA) of 0.79 cm2, and a mean pressure 
gradient (MG) of only 19mmHg. Her sepsis was treated but she continued to have episodes of pulmonary 
edema. A coronary angiogram that was carried out showed a 95% proximal RCA stenosis which was then 
treated with stenting. She did well thereafter and two weeks later was deemed a candidate for valve 
replacement (AVR) and bypass of the stented vessel. In the operating room, a pre-incision transesophageal 
echocardiogram (TEE) unexpectedly revealed normal LV function. Furthermore, the AV, although thickened, 
was not heavily calcified and had only moderate cusp restriction. Calculated AVA was 1.1 cm2 with a MG of 20 
mmHg. As the patient’s coronary disease had been treated by stenting, replacement of her moderately stenotic 
AV was not indicated. Surgery was therefore aborted and the patient was discharged the next day. 

Conclusion: The assessment of aortic stenosis and its severity is difficult in patients with low flow states or 
severely depressed LV systolic function. It becomes unclear whether the valve is truly stenotic as measured, or 
if the measurement is a result of the inadequacy of a low-flow state to fully open an only moderately diseased 
AV. In the latter group, AVR for this “pseudostenosis” is unlikely to relieve symptoms and may have elevated 
operative risks. The patient’s initial TTE showed low gradient AS, which is defined by a calculated AVA 
<1.0cm2, a depressed LVEF <40%, and a low MG <30mmHg. In these patients, in order to distinguish those 
with truly severe aortic stenosis and determine contractile reserve, dobutamine stress testing can be used. In 
true AS, patients with sufficient contractile reserve will have minimal change in calculated AVA with a rise in MG 
in response to dobutamine. Those with pseudo-severe AS will have an increase in AVA and minimal change in 
MG(1). In this case the low flow state brought on by ischemic and septic myocardial dysfunction clearly resulted 
in an overestimation of the severity of AS by TTE. With improved LV function after resolution of her ischemia 
and sepsis, intraoperative TEE was able to more accurately assess her AV and make the diagnosis of pseudo-
severe AS. This finding prevented an unnecessary surgery. 

References: 1. Curr Opin Cardiol 2007; 22:84–91 
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1066669 - INTRAOPERATIVE CONVERSION TO VALVE IN VALVE PROCEDURE DURING TAAVIS 
 
Chirojit Mukherjee1, Sarah Eibel1, Adrawaan J. Rastaan1, Thomas Walther1, Heinz Tschernich1, Joerg 
Ender1 
 
1. Anesthesia and Intesive care II, Leipzig Heartcenter, Leipzig, Saxony, Germany  
 
Introduction: Transapical aortic valve implantation (TA-AVI) is a new treatment option for high risk patients with 
symptomatic Aortic valve (AV) stenosis (1).We did a retrospective analysis in a single center study for 
determining the cause for a valve-in-valve (V-in-V) procedure and its outcome after implantation. 

Methods: Emergent procedures from Feb 2006 to Dec 2010, requiring V-in-V implantation as a bail out option 
to minimise intraoperative complications were analysed.After approval from local ethical committee, patients 
with age  75 years and additive EuroScore  9 was considered eligible for valve implantation. Retrospective 
analysis of 393 patients showed that in 23 patients V-in-V was implanted. Edwards SAPIEN transcatheter heart 
valve (Edwards Lifesciences Inc., Irvine, CA, USA) was deployed in all these patients. 

Results: Mean patient age was 81±5 years (range 74-91), mean logistic EuroScore was 33±14% (range 18-63) 
. Aortic regurgitation was attributed to paravalvular or central leakage more than grade 1 due to asymmetric 
calcification and wrongly positioned valve (too high or too low).Reverse implantation of valve occurred in 1 
patient. All patients with paravalvular regurgitation underwent a second episode of balloon valvuloplasty before 
implantation of 2nd Valve. The outcome post implantation of the first and second valves are shown in Table 1. 
Aditionally ,in 2 patients a third valve was deployed to minimise intraoperative leak.  

Discussion: Our data shows V-in-V as a bail out procedure minimises central or paravalvular leakage 
significantly, if successfully deployed .The decision making of V-in-V should be justified keeping in view the 
benefit risk ratio to the patient and procedure itself. 

References: Reference:1. Vahanian A, Alfieri O, Al-Attar N et al .Transcatheter valve implantation for patients 
with aortic stenosis : a position statement from the European association of cardio-thoracic surgery(EACTS) and 
the European Society of Cardiology(ESC) ,in collaboration with the European Association of Percutaneous 
Cardiovascular Interventions(EAPCI).EuroIntervention. 2008 Aug;4(2):193-9 
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1066870 - INHALED MILRINONE IN PATIENTS: PREDICTORS OF DIFFICULT CPB-WEANING 
 
Anne Q.N. Nguyen1, France Varin1, Alain Deschamps2, Louis P. Perrault3, André Denault2 

 
1. Faculty of Pharmacy, Université de Montréal, Montreal, QC, Canada 
2. Department of Anesthesiology, Montreal Heart Institute, Montreal, QC, Canada  
3. Department of Cardiac Surgery, Montreal Heart Institute, Montreal, QC, Canada  
 
Introduction: Preoperative pulmonary hypertension (PH) and right heart failure are associated with difficult 
weaning from cardiopulmonary bypass (CPB).[1-3] It has been previously shown that administration of 
milrinone by inhalation reduces pulmonary artery pressure[4-6] and facilitate separation from CPB.[7] The 
objective of this study is to determine factors associated with difficult weaning from CPB in patients exposed 
to inhaled milrinone before CPB. 
 
Methods: Following the approval of the research and ethic committee on the use of the anesthesia 
database, a retrospective analysis of our experience on high-risk patients receiving inhaled milrinone before 
CPB was conducted. Demographic, hemodynamic and echographic data were collected. Difficult weaning 
from CPB was defined as requirements for inotropic agents, mechanical devices and return on CPB. Logistic 
regression was used to identify predictors of difficult weaning from CPB.  
 
Results: One hundred and one consecutive high-risk patients received inhaled milrinone (5 mg) from 
November 2002 to February 2008 as a single dose before CPB. Mean age was 65 ± 12 years, with a mean 
preoperative Parsonnet score of 31 ± 13. Mean CPB time was 120 ± 46 min with cross-clamping times of 87 
± 35 min. Seventy-five patients (74%) showed easy weaning from CPB, while 26 patients (26%) experienced 
difficult weaning from CPB with increased post-CPB vasoactive drug requirements. Five patients (5%) 
required an intra-aortic balloon pump, three patients (3%) needed emergency reinitiation of CPB for 
hemodynamic instability and one patient (1%) died in the perioperative period. Patients with difficult weaning 
from CPB had longer CPB duration (146 ± 56 min vs 110 ± 39 min, P < 0.01), higher Parsonnet score (39 ± 
15 vs 28 ± 11, P < 0.01) and more frequent left ventricular dilatation (54% vs 23%, P < 0.01). 
 
Discussion: In this high-risk cohort exposed to inhaled milrinone before CPB, 26% of the patients had 
difficult weaning from CPB. Inhaled milrinone seems to be less efficacious when pulmonary hypertension is 
secondary to left ventricular dilatation. 
 
References: 1.Anesth Analg 2009; 108: 422-33 
2.Chest 1992; 102: 36-44 
3.J Am Coll Cardiol 2002; 40: 789-95 
4.Anesth Analg 2001; 93: 1439-45 
5.Can J Anaesth 2005; 52: 1076-82 
6.Adv Ther 2009; 26: 462-8 
7.Eur J Cardiothorac Surg 2007; 31: 1081-7 
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1067326 - ANATOMICAL CHARACTERISTICS OF THE AXILLARY VESSELS BY ULTRASOUND 
 
Catherine Lavallée1, Christian Ayoub1, Alain Deschamps1, André Denault1 

 
1. Anesthésiologie, Institut de Cardiologie de Montréal, Montréal, QC, Canada 
 
Introduction: Ultrasound has been used to visualise anatomical structures and identify anatomical variations. 
The purpose of this observational study is to determine the ideal site of puncture with regards to the anatomical 
characteristics of the axillary vessels. Furthermore, as a secondary outcome, we evaluated if a correlation could 
be established between the vascular anatomy and the demographic, anthropometric and hemodynamic data of 
the patients. 

Methods: After approval from the ethics and research committee, axillary vessels ultrasound images of 150 
adults undergoing elective cardiac surgery were analyzed in short axis with a linear 10MHz ultrasound probe. 
Two images were collected directly under each clavicle. The first image was taken in the middle of the clavicle 
and the second one was obtained at the lateral quarter of the clavicle. Measurements and disposition of the 
vessels were noted. Hemodynamic, anthropometric and hemodynamic data were noted at the time of image 
collection. 
 
Results: The images were adequate to evaluate potential anatomical variations in 97,4% of patients with BMI 
as high as 46,4. The average right axillary vein diameter was 1,21cm (±0,32) and 1,07cm (±0,24) on the left 
side. The dimensions of the axillary vein were larger on the right side in 69% of patients. The vein was located 
directly overtop of the artery in 67% in the mid-clavicular viewpoint and only in 7% of the patients in the lateral-
quarter viewpoint. As we move the probe lateral, the vein would lateralized with regard to the artery in 89% of 
patients. There were no significant correlation between the hemodynamic data and the vessels size. A direct 
correlation was found between the weight of the patient and the depth of the vessel (R=0,78). Women have 
axillary vein area smaller than men (p< 0,05). In 4% of patients, the axillary vein had an aberrant position. 
 
Discussion: In patients undergoing cardiac surgery, axillary vessels anatomy varies. According to patient’s 
haemodynamic, it is impossible to predict the axillary vessels size. Only the weight of the patient correlates with 
the depth of the vein. 
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1067457 - CAN THE ORTHOPAT SYSTEM REDUCE ALLOGENEIC TRANSFUSION AT ARTHROPLASTY? 
 
Adrienne Carr1, Rebecca Rock1, Charles Macadams1 
 
1.  Anesthesia, University of Calgary, Calgary, AB, Canada  
 
Introduction: OrthoPAT is a centrifugation-based perioperative red blood cell salvage system with the 
innovative characteristic of being applicable both intra- and postoperatively. A mobile diaphragm which provides 
a variably sized centrifuge bowl allows the processing of small volumes of shed blood over several hours. 
OrthoPAT typically is applied intraoperatively and for the first 24 hours postoperatively. Transfusion of allogeneic 
red blood cells at arthroplasty is common and is associated with adverse outcomes. Frequently, postoperative 
hemoglobin levels in non-transfused arthroplasty patients fall between 60 and 100 g/L. This is a range in which 
the indications for allogeneic transfusion are controversial, and practices vary widely. Modest reductions in red 
blood cell loss may have important effects on transfusion rates. The purpose of this quality assurance project 
was to see if the OrthoPAT system reduced allogeneic transfusion rates in total hip and knee arthroplasty. 
 
Methods: We carried out a prospective quality assurance analysis of the volumes of red blood cells salvaged 
with OrthoPAT and the rates of allogeneic transfusion in a series of 203 consecutive arthroplasty patients cared 
for primarily by one orthopedic surgeon over 3 years (2008-2010). We made estimates of what the allogeneic 
transfusion rates would have been at two different transfusion thresholds (70 and 80 g/L) had the OrthoPAT 
product been unavailable to these patients. We based these estimations on an OrthoPAT product hematocrit of 
75 which we had consistently observed, and an average patient blood volume of 5 L. Ethics approval for a 
Quality Assurance project was obtained. 

Results: Results are presented in the following Table. (See table section) 

Discussion: The mean nadir hemoglobin levels estimated to have occurred without use of the OrthoPAT 
product (87 – 93 g/L) were not dramatically lower than those achieved (104 g/L). However, for numerous 
patients, the OrthoPAT volumes were critical to avoidance of meeting transfusion thresholds, and were 
estimated to have decreased transfusion rates by 64 – 83% depending on transfusion threshold of 70 vs 80 g/L. 

Procedure Primary hip Primary knee Redo 
hip 

Redo 
knee Toal 

Number of patients 106 88 2 7 203 

Preop Hgb g/L Mean (95%CI) 139 (137-
142) 

139 (136-
143)       

Nadir Hgb g/L Mean (95%CI) 104 (101-
108) 

104 (100-
108)       

OrthoPAT volume mL Mean (95%CI) 371 (328-
414) 22 (192-418) 375 256   

Number (%) Allogeneic Transfusion         11(5.4)
Estimated Nadir Hgb without OrthoPAT g/L Mean 

(95%CI) 87 (84-91)         

Estimated % Transfused if 80 g/L threshold         32.5 
Estimated % Transfused if 70 g/L threshold         14.8 
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1045646 - FROM A STRICTLY ASEPTIC TO A CLEAN PROCEDURE: EXPLORING THE EVIDENCE FOR 
SPINAL ANESTHESIA 

 
Muhammad Ajmal1 
 
1. Anesthesiology, Yasin Memorial Hospital, Faisalabad, Pakistan 
 
Introduction: Regional anesthesia is preferred for cesarean sections (c-sections). In case of emergency c-
sections, application of spinal anesthesia (SA) is usually outpaced by the desired rapid speed of fetal delivery. 
An idea of rapid sequence SA (RSSA) was introduced in 2003 to speed up SA for emergency c-sections1. Most 
of the components of the proposed RSSA revolve around human factors except one; to convert SA from an 
aseptic to a clean procedure, and requires further scientific validation1, 2. The objective of this study was to 
determine the incidence of infective complications in a group of patients who required SA and then SA was 
performed as a clean and not as a strictly aseptic procedure. 
 
Methods: After ethical approval, a retrospective observational study was performed to determine the incidence 
of infective complications during an eight year period from November 1991 to October 1999 in a group of 
patients who required SA and then SA was performed as a clean and not as a strictly aseptic procedure. 
Patients who had inadequate or failed SA were excluded from the study. To perform SA, an anesthesiologist 
cleaned his hands with a methylated alcohol soaked cotton swab. A patient’s back was also cleaned with 
methylated alcohol in the same way. The anesthesiologist did not gown or glove and no drape was used on the 
patient’s back. Local anesthetic for intrathecal injection was drawn in a sterilized syringe in a clean manner. An 
assistant opened the wrapper of a cutting spinal needle and handed it over to the anesthesiologist in a non-
touch manner. No dressing was ever applied on a patient’s puncture wound after finishing the procedure. All 
study patients received antibiotics in perioperative period. 
 
Results: During the eight year SA was given to 3690 patients in the manner described. Considering gender 
distribution, 2960 of those patients were women and 730 of those were men. They ranged in age from 16–75 
year. Applying American Society of Anesthesiologists’ anesthesia risk scale, 3100 of those patients were graded 
as ASA-I and 569 of those were assessed as ASA-II. Distribution of study patients according to surgical 
specialty is shown in Table 1. No study patient (0/3690) had any infective complication e.g. meningitis, abscess 
formation, etc. due to SA even though SA was performed in a barely clean manner. 
 
Discussion: Converting SA from strictly an aseptic to a clean procedure does not enhance the risk of infective 
complications. However one must be vigilant in extrapolating the findings of this study as sample population 
may be relatively immune to common microbial agents. As obstetric patients are comparatively further low risk 
for infective complications associated with central neuraxial blocks; RSSA is a scientific option for urgent c-
sections3.  
 
References: 1. Int J Obstet Anesth 2003; 12: 143-144. 
2. Anaesthesia 2010; 65: 664-669. 
3. Br J Anaesth 2009; 103: 130-139. 
 
Table 1: Specialty distribution of patients 

Specialty  No.of patient  
Obstetric  2313  

General Surgery  604  
Gynecology  486  

Urology  217  
Orthopedic  67  

Plastic Surgery  3  
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1063173 - THE INCIDENCE OF EPIDURAL ANALGESIA FOR CESAREAN SECTION NEGATIVELY 
CORRELATES WITH CESAREAN SECTION RATES IN CANADA 

 
Marcos Silva1, Stephen Halpern1 

 
1. Anesthesia, University of Toronto, Toronto, ON, Canada 
 
Introduction: Whether or not epidural analgesia (EA) causes an increase in cesarean section (CS) rates is still 
controversial. A Cochrane meta-analysis comparing EA vs. no epidural found no difference in the incidence of 
CS (1). These conclusions have recently been questioned (2). The Canadian Institute for Health Information (3) 
(CIHI) maintains a database of health outcomes in Canada. We queried that database to determine whether 
provincial EA rates correlated with CS rates 

Methods: CIHI provides accurate and comparable information on Canada’s health system. We searched the 
CIHI database to obtain the information about rates of CS, assisted deliveries and labour EA rates by province 
in Canada during 2008 to 2009 period. 

The primary outcome was the correlation between EA and primary CS rates. The correlation between EA and all 
CS, assisted vaginal delivery, and total operative delivery (vaginal and CS) were secondary outcomes. A p 
value  0.05 was considered statistically significant. 

Results: We found a negative correlation (R= -0.465) between EA rate and the primary CS rate (Figure 1). The 
correlations between EA and total CS/assisted vaginal delivery/total operative delivery were -0.356/0.094/-0.20 
respectively. None of the correlations were statistically significant. 

Discussion: If epidural analgesia caused an increased CS rate, there should be a positive correlation between 
these variables. A negative correlation is strong evidence against this thesis. 

In Summary, using administrative data from CIHI, we demonstrated a negative correlation between the 
incidence of labour EA and CS rates. Taken with other evidence, EA should not be considered a causative risk 
factor for CS. 

References: 1. Anim-Somuah M, Smyth RMD, Howell CJ. Epidural versus non-epidural or no analgesia in 
labour. Cochrane Database of Systematic Reviews. 2005, Issue 4. 
2. Uyen-Sa D. T. Nguyen, Kenneth J. Rothman, Serkalem Demissie, Debra J. Jackson, Janet M. Lang, Jeffrey 
L. Ecker. Epidural Analgesia and Risks of Cesarean and Operative Vaginal Deliveries in Nulliparous and 
Multiparous Women. Matern Child Health J. 2010;14:705–712 
3. Canadian Institute of Health Information. Highligths of 2008-2009 Selected Indicators Describing the Birthing 
Process in Canada. Available from: http://www.cihi.ca. Accessed December 21, 2010. 
 

 
 



S58 Abstracts

123

1064693 - FETAL BENEFIT OF MATERNAL OXYGEN SUPPLEMENTATION DURING ELECTIVE 
CESAREAN SECTION UNDER NEURAXIAL ANESTHESIA: A SYSTEMATIC REVIEW 

 
Kristine Marmai1, Indu S. Singh1, Philip Jones1 

 
1. Anesthesiology, Schulich School of Medicine, University of Western Ontario, London, ON, Canada 
 
Introduction: Maternal oxygen supplementation during general anesthesia for Cesarean section has been 
shown to improve fetal oxygen delivery and neonatal outcomes.(1) Its use for fetal benefit during elective 
Cesarean sections performed under neuraxial anesthesia remains controversial.(2,3) In this systematic review 
we assess the evidence supporting the routine use of maternal supplemental oxygen, for fetal benefit, when a 
neuraxial technique is used during an elective lower segment Cesarean section delivery of an uncompromised 
fetus. 
 
Methods: Multiple electronic databases were searched to identify candidate trials, which were included in the 
review if they were randomized controlled trials (RCTs) of healthy parturients undergoing elective Cesarean 
section using a neuraxial anesthetic technique, and were published in English. References were then hand 
searched for other appropriate trials. Two authors independently assessed each paper for inclusion and study 
quality. Independent data extraction was carried out by two reviewers. 
 
Results: Nine RCTs were included, comprising 570 deliveries.(2,4-11) Methodologically, there was only one 
high quality study. The others were limited by inappropriate method of randomization, inadequate description of 
randomization and blinding, lack of blinding, deficiencies in follow up, and absence of allocation concealment. A 
range of fractional inspired oxygen concentrations (0.21-1.0) were used within the selected RCTs. All studies 
examined fetal oxygen delivery (as measured by umbilical venous pO2 (UVpO2)), and fetal clinical outcome (as 
measured by Apgar scores). Seven RCTs assessed umbilical artery pH (UApH). Five of the nine RCTs found a 
significant difference in UVpO2 when maternal oxygen supplementation was used compared to room air. There 
were no significant differences found in Apgar scores, UApH or UVpH values, or Neurologic Adaptive Capacity 
Scores between groups. 
 
Discussion: This review suggests that a very high FiO2 (>60%) is required to produce an increase in fetal 
oxygenation, as measured by UVpO2. Biochemical and clinical markers of fetal outcome do not appear to 
improve with maternal oxygen supplementation when a neuraxial technique is used during an elective lower 
segment Cesarean section delivery of an uncompromised fetus, regardless of the FiO2 supplied. 
 
References: 1. Can Anaesth Soc J 1971 18:587-93. 
2. Br J Anaesth 2002 88(1):18-23. 
3. Curr Opin Anaesthesiol 2004 17(4):309-13 
4. Can J Anaesth 1992 39(4):313-6 
5. Anaesthesia 1996 51:1120-2 
6. Anesth Analg 1982 61:576-81 
7. Am J Obstet Gynecol 1980 136(3):321-4 
8. Acta Anaesthesiol Sin 1992 30:229-36 
9. Anaesthesia 2002 57:44-81 
10. Br J Anaesth 92(4):518-22 
11. Eur J Anaesthesiol 2007 24:66-70 
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1064855 - ANESTHETIC MANAGEMENT OF A PARTURIENT WITH SEVERE MITRAL STENOSIS: A CASE 
REPORT AND LITERATURE REVIEW 
 
Kristine Marmai1, Sudha I. Singh1, Thomas Quach1 
 
1. Anesthesiology, Schulich School of Medicine, University of Western Ontario, London, ON, Canada 
 
Purpose: Mitral stenosis is the most commonly encountered clinically significant valvular lesion in pregnancy.(1) 
Women with moderate to severe mitral stenosis do not tolerate well the hypervolemic and hyperdynamic 
cardiovascular alterations associated with pregnancy, labor and delivery. The anesthetic management of these 
patients is challenging and remains somewhat controversial.(1-3) We describe the anesthetic management of a 
parturient with severe mitral stenosis during labor and delivery under epidural analgesia, and present a review of 
the literature. 

Clinical Features: Informed consent for publication of this information was obtained. A 25yo female presented 
to the pre-admission clinic at 26 weeks gestation, with increasing dyspnea (NYHA 3) and a diagnosis of severe 
mitral stenosis. Echocardiogram revealed a valve area of 0.9cm2, mean gradient of 8.5mmHg, and a severely 
dilated left atrium. She was prescribed metoprolol and followed by the gestational cardiology clinic. After a 
multidisciplinary discussion, the plan was to proceed with induction of labor and vaginal delivery under epidural 
analgesia at 38 weeks gestation, with an assisted second stage. 

Continuous EKG and invasive arterial blood pressure monitoring were established, and an epidural catheter was 
placed prior to induction of labor. Epidural analgesia was carefully titrated, and a sensory block between T8-10 
was maintained. The patient remained hemodynamically stable during the second stage of labor and delivered a 
healthy baby. Postpartum, she was monitored in a step up unit and remained well. Follow up at four months 
postpartum found her symptomatically much improved. 

Electronic MEDLINE and EMBASE literature searches were conducted using the keywords: “mitral stenosis”, 
“pregnancy”, and “anesthesia”. Searches were limited to the English language, and cases of mild mitral stenosis 
were excluded. 

Conclusion: Parturients with severe mitral stenosis are at high risk for peripartum morbidity, and present 
considerable challenges to the anaesthesiologist. In our search of the literature several case reports were 
identified.(2, 4-14) Although epidural analgesia for labor with an assisted second stage is generally the preferred 
method of delivery, the majority of reported cases involved Cesarean section. Neuraxial and general anesthetic 
techniques have been employed and both have resulted in favorable outcomes. 

Our current case report confirms that a properly titrated epidural and careful fluid management, combined with 
continuous EKG and invasive arterial pressure monitoring, can result in an uncomplicated vaginal delivery even 
in a case of severe mitral stenosis. 

References: 1. Middle East J Anesthesiol 2010 20(4):585-8 
2. J Anesth 2007 21:252-7 
3. Indian J Anaesth 2010 54(5):439-44 
4. Cases J 2009 22(2):9383 
5. Int J Obstet Anesth 2006 15(3):250-3 
6. Reg Anesth Pain Med 2004 29(6):610-5 
7. Anaesth Intensive Care 1999 27(5):523-6 
8. Can J Anaesth 1998 45:488-90 
9. Reg Anesth Pain Med 1998 23(2):204-9 
10.  Anesth Analg 1993 76(3):682-3 
11. Can J Anaesth 1990 37(6):685-8 
12. Br J Anaesth 1984 56(11):1275-7 
13. Int J Obstet Anesth. Conf publication 2009 18:S50 
14.  J Mat Fet Neonatal Med. Conf publication 2010 23:224 
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1065134 - SEQUENTIAL COMBINED SPINAL-EPIDURAL FOR CESAREAN DELIVERY IN A PATIENT 
WITH ACHONDROPLASTIC DWARFISM  

 
Lorraine Chow1, Mccallum R. Hoyt1 

 
1. Anesthesiology and Perioperative and Pain Medicine, Brigham and Women's Hospital, Boston, MA, 

United States 
 
Purpose: Achondroplasia is the most common form of disproportional dwarfism characterized by premature 
bony fusions that can result in reduced range of motion, exaggerated spinal curvatures, facial abnormalities and 
spinal stenosis. The characteristic spinal abnormalities can increase the difficulty of neuraxial techniques and 
complications of patchy block, venous cannulation or dural puncture (1,2,3). The ideal neuraxial dosage for 
achondroplastic patients is unknown and a high spinal blockade may occur with a single-shot spinal technique. 
This report describes the use of a sequential combined spinal-epidural (CSE) technique for cesarean delivery in 
a patient with achondroplasia.  

Clinical Features: A 33 year-old G1P0 patient with a history of achondroplasia presented for an elective 
cesarean delivery at term gestation. Patient consent was obtained according to institutional practice. On 
examination, she was 3’10 (117 cm) tall and 95 lbs (43 kg). She had a Mallampatti class III airway and 
macroglossia. A sequential CSE was performed in the sitting position and 0.6 mL of 0.75% hyperbaric 
bupivacaine (4.5 mg), fentanyl 15 mcg and preservative-free morphine 100 mcg were injected intrathecally to 
obtain a bilateral T3 sensory block. Despite the 62% reduction from our usual intrathecal dose for cesarean 
deliveries, her blood pressure following positioning was 64/30 but normalized with a 400ml crystalloid bolus and 
10 mg ephedrine IV and 0.4 mg atropine IV. This was supplemented with 5 ml of 2% lidocaine with 1:200000 
epinephrine and bicarbonate through the epidural catheter 27 minutes after the initial intrathecal dose because 
of complaints of pain. Block recession has been described previously with single-shot spinal for cesarean 
delivery(3) and can be attributed to the reduced drug mass injected to avoid a high spinal level. That can result 
in an inadequate surgical level for the duration of the procedure. The presence of the epidural catheter allowed 
us to administer additional local anesthetic for the duration of the procedure. 

Conclusion: Because of the unpredictable dosage requirements for a single-shot spinal in patients with 
achondroplasia, a technique that allows for dosage titration is preferred. A combined spinal-epidural technique 
can reduce the risk of a patchy block, which has been described previously with the use of epidural anesthesia 
(1,2). This technique should be considered in the management of parturients with achondroplastic dwarfism 
undergoing cesarean delivery to allow for dose titration and avoidance of general anesthesia. 

References: 1.Int J Obstet Anesth 1993; 2:96-97. 
2.Br J Anaesth 1998; 81:619-621. 
3.Int J Obstet Anesth 2005; 14:175-178. 
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1065269 - POSTPARTUM HEADACHE WORKUP IDENTIFIES THORACIC PSEUDOMENINGOCELE 
 
Lindsay Hurlburt1, Michael G. Fehlings2, Christine Lay3, Jose C. Carvalho1 
 
1. Anesthesia and Pain Management, Mount Sinai Hospital, University of Toronto, Toronto, ON, Canada 
2. Neurosurgery, Toronto Western Hospital, University of Toronto, Toronto, ON, Canada 
3. Neurology, Women's College Hospital, University of Toronto, Toronto, ON, Canada 
  
Purpose: Postdural puncture headache (PDPH) is a well known complication of neuraxial anesthesia and may 
occur even when dural puncture goes unrecognized. However, there are many other causes of postpartum 
headache, some of which can present like a PDPH and may confuse or delay the diagnosis(1). We report a 
case of postpartum headache due to pseudomeningocele that was initially assumed to be a PDPH. 
 
Clinical Features: The patient's consent to report this case was obtained. A 31-year-old primigravida presented 
to hospital at 35 weeks gestation for induction of labour due to a low biophysical profile score. Past medical 
history revealed intermittent migraines with and without aura, complicated by 2 years of severe, debilitating, 
chronic daily right-sided headache with a postural component. Low CSF headache was suspected, but an MRI 
brain ordered by her neurologist was reported as negative. She was treated with moderate success with 
indomethacin until pregnancy when the headache resolved within the first trimester. A labour epidural was 
placed without complication at L3/L4. On postpartum day one, she complained of mild headache that responded 
to ibuprofen. She was discharged home on postpartum day two. The severe, debilitating pre-pregnancy 
headache gradually returned within weeks. Radiating from the neck into the occipital and right hemispheric 
regions, this pounding headache was associated with nausea and vomiting, and worsened over the day, but 
improved when supine. Neurology follow-up prompted a repeat MRI brain that demonstrated downward 
displacement of the brainstem and posterior fossa with tonsillar herniation, in keeping with intracranial 
hypotension. She was referred to the Anesthesia Department, and an epidural blood patch was performed at 
L3/L4. There was no improvement, so a second epidural blood patch was performed 10 days later, still with no 
improvement. A subsequent MRI brain showed unchanged intracranial hypotension, and an MRI of the spine 
revealed a posterior epidural fluid collection at T7, with a small lateral pseudomeningocele from the right sac at 
T7. A CT-myelogram confirmed a pseudomeningocele with CSF collection on the right of T7/T8. The patient 
underwent direct microsurgical exploration and repair 4 months later, with clinical improvement. However, 
occasional suboccipital headache that resolved with caffeine still persisted, and further workup has been 
planned.  
 
Conclusion: This case highlights the importance of maintaining a wide differential diagnosis in the workup of 
postpartum headaches after regional anesthesia, particularly in cases refractory to epidural blood patches. It 
demonstrates a T7 pseudomeningocele causing spontaneous intracranial hypotension; this condition may not 
have been detected and corrected without diligent consideration of the differential diagnosis and if investigations 
had not included MRI of the spine and CT myelogram. 

References: 1) Can J Anesth 2005; 52:971-7 
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1065301 - HEMODYNAMIC CHANGES DURING SPINAL ANESTHESIA ASSESSED WITH NON-INVASIVE 
BIOREACTANCE: A RANDOMIZED CONTROLLED TRIAL OF BOLUS AND INFUSION 
REGIMENS OF PHENYLEPHRINE TO PREVENT HYPOTENSION 

 
Anne Doherty1, Yayoi Ohashi1, Kristi Downey1, Jose C. Carvalho1 

 
1. Department of Anesthesia and Pain Management, Mount Sinai Hospital, University of Toronto, 

Toronto, ON, Canada 
 
Introduction: Phenylephrine is commonly used to prevent/treat hypotension during spinal anesthesia for 
cesarean delivery (CD). However, the optimal regimen for the administration of phenylephrine is undetermined. 
This study used a non-invasive cardiac output monitoring device based on bioreactance technology (NICOM) to 
compare the efficacy of an intermittent infusion versus a bolus regimen in that setting. 

Methods: This was a double-blinded, randomized clinical trial. We recruited healthy women undergoing elective 
CD under spinal anesthesia (1.8 ml 0.75% hyperbaric bupivacaine, 10 μg fentanyl and 100 μg morphine). 
Patients received either intermittent boluses or a continuous infusion of phenylephrine solution containing 
120μg/ml. Intermittent boluses were administered if SBP  baseline. A continuous infusion was started 
immediately after the intrathecal injection and continued at 1 ml/min unless SBP > baseline. The NICOM 
monitored SBP, HR, CO, SV and SVR. The primary outcome was the maximum decrease in CO in the pre-
delivery period. Secondary outcomes included the maximum decrease in HR, the incidence of hypo- and 
hypertension, nausea/vomiting and bradycardia, the total dose of phenylephrine and neonatal umbilical blood 
gases and Apgar scores. 

Results: Sixty patients were studied. There was no significant difference in the maximum change in CO 
between the groups (p=0.941). The incidence of hypotension, hypertension, nausea/vomiting and bradycardia 
was similar in both groups. The infusion group received more phenylephrine (p< 0.001). The hemodynamic 
profiles showed significant differences in the maintenance of SBP (p=0.007). In the infusion group, there was a 
fall in SBP>10% from baseline in the initial 6 minutes after intrathecal injection followed by a recovery to 
baseline. In the bolus group, SBP was maintained within 5% of baseline during this time (Figure 1). Although 
there were statistically significant changes in HR over time (p=0.011), there were no significant differences in 
HR between the two groups. 

Discussion: The decreases in CO are similar with both regimens of phenylephrine administration and are 
related to increases in SVR and decreases in HR. A bolus regimen provides better control of SBP during the 
initial establishment of spinal anesthesia, at lower doses of vasopressor. These hemodynamic changes are not 
associated with maternal and neonatal adverse effects other than maternal nausea and vomiting. 
 
References: Br J Anaesth 2004; 92: 469-74 
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1066179 - INTERMITTENT EPIDURAL BOLUS (IEB) COMPARED TO CONTINUOUS EPIDURAL 
INFUSIONS (CEI) FOR LABOR ANALGESIA: A SYSTEMATIC REVIEW AND META-ANALYSIS 

 
Ronald B. George1, Terrence K. Allen2, Dolores McKeen1, Ashraf S. Habib2 

 
1. Department of Women's & Obstetric Anesthesia, IWK Health Centre, Halifax, NS, Canada 
2. Department of Anesthesiology, Duke University Medical Center, Durham, NC, United States 
 
Introduction: The current standard labor epidural analgesic regimens consist of local anesthetic with opioid 
delivered by CEI +/- PCEA. Small, regularly spaced intermittent boluses may lead to a more extensive spread of 
local anesthetic in the epidural space.(1) The objective of this systematic review is to assess the effects of IEB 
delivery of labor epidural analgesia compared to CEI.  

Methods: The Cochrane Central Register of Controlled Trials, MEDLINE (PubMed), EMBASE, CINAHL, 
SCI/SSCI were searched in December 2010. Only MeSH terms relating to labor analgesia and neuraxial 
anesthetic techniques were combined with text searches for “intermittent” and “automated” and relevant 
synonyms, combined with a sensitive methodological filter. Only published RCT’s comparing IEB to CEI for 
labor analgesia were considered. Primary outcomes included patient satisfaction, anesthesia interventions, and 
mode of delivery. Two authors extracted data independently. Each author assessed the risk of bias of all 
included studies using criteria adapted from Furlan et al.(2) All data was transcribed to RevMan 5 for meta-
analysis. All data was analyzed using a random-effects model. Continuous variables are reported as mean 
difference (MD) while dichotomous data is reported as Odds Ratios (OR) with 95 % confidence intervals. 

Results: Eight suitable RCT’s were identified.(3-10) All eight studies were deemed to be a low-risk of bias. 
None of the studies reported a significant difference in the rate of cesarean delivery or instrumental delivery 
between the two epidural administration methods. Pooled analysis showed a similar result. IEB resulted in a 
significant reduction in the number of anesthesia interventions (OR 0.56 95% CI [0.29, 1.06]). The time to a 
subject’s first anesthetic intervention was not significantly different between groups. There was no significant 
difference in the total dose of local anesthetic given. Maternal satisfaction was reported by five studies using a 
100 mm VAS collected after delivery. Pooled results showed a significantly greater satisfaction score for those 
in the IEB groups (Figure).  

Discussion: IEB dosing of labor epidurals may be associated with improved maternal satisfaction and less 
anesthetic interventions compared to CEI analgesia. However mode of delivery was not significantly different 
between the two modes of administration. 

References: 1. Power I, et al. Anaesthesia 1988 
2. Furlan AD, et al. Spine 2009 
3. Wong CA, et al. Anesth Analg 2006 
4. Sia AT, et al. Anesth Analg 2007 
5. Salim R, et al. Obstet Gynecol 2005 
6. Lim Y, et al. Int J Obstet Anesth 2005 
7. Lim Y, et al. Anaesth Intensive Care 2010 
8. Leo S, et al. Int J Obstet Anesth 2010 
9. Fettes PD, et al. Br J Anaesth 2006 
10. Chua SM, et al. Can J Anaesth 2004 
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1066487 - REMIFENTANIL VS FENTANYL FOR IV PATIENT-CONTROLLED LABOR ANALGESIA 
 
Radhika Marwah1, Samah Hassan 1, Jose C. Carvalho1, Mrinalini Balki1 
 
1. Anesthesia and Pain Management, Mount Sinai Hospital, Toronto, ON, Canada 
 
Introduction: Intravenous patient-controlled analgesia (IVPCA) is an alternative technique for management of 
labor pain in women with contraindications to or unwillingness to receive epidural analgesia. The objective of our 
study was to compare the analgesic efficacy and neonatal effects of remifentanil (R) and fentanyl (F) IVPCA in 
labor. 
 
Methods: After REB approval, we conducted a retrospective chart review of patients receiving IVPCA during 
labor at our institution between November 2005 and March 2010. We reviewed records of patients >24 weeks 
gestational age with live infants. The IVPCA regimen using remifentanil or fentanyl was noted, and data was 
compared for maternal hourly pain and sedation scores, and adverse effects as well as for neonatal outcome 
between the groups. Mixed linear modeling was used to analyze longitudinal data on pain scores over time. The 
exact Wilcoxon and the Fisher’s exact test were used for other comparisons. 

Results: 98 women were studied (47 in Group R and 51 in Group F). A standard IVPCA regimen consisted of: 
Group R: PCA bolus 0.25 mcg/kg, lockout 2 min, 4 h-limit 3 mg and background infusion 1.5 -3.0 mcg/kg/h; 
Group F: PCA bolus 25-50 mcg, lockout 3-6 min and 4 h-limit 1-1.5 mg. There was no difference in patient 
demographics, or obstetric and delivery data between the two groups. There was no significant difference in the 
model-adjusted pain scores between the two groups (p=0.86); in both groups there was moderate decrease in 
pain scores compared to the baseline values (maximum D decrease 3.5±1.9 cm in Group R and 2.3±1.1 cm in 
Group F). Only a few patients crossed over to epidural analgesia (15% Group R vs 12% Group F, p=0.65). 
There was no difference in maternal side effects between the two groups, although a higher trend towards 
drowsiness (9% vs 4%; p=0.423) and desaturation (13% vs 2%; p=0.053) was observed in Group R. These side 
effects were transient and easily reversible. A larger number of neonates required resuscitation in Group F (35% 
vs 17%, p=0.041) (Fig 1).  

Discussion: Both fentanyl and remifentanil IVPCA regimens provide satisfactory labor analgesia, although 
transient maternal adverse effects may be seen with remifentanil. Given the higher need for resuscitation of the 
neonates in fentanyl group, it should be administered only when resuscitation equipment and personnel are 
immediately available. 

References: 1. Balki et al. Can J Anesth 2007; 54: 626-633.  
2. Morley-Forster et al. Int J Obstet Analg 2008; 7:103-7. 

 
Neonatal effects of PCA with Remifentanil and Fentanyl 
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1066602 - LUMBAR DURAL SAC VOLUME ASSESSED BY SPINAL ULTRASOUND PREDICTS SENSORY 
BLOCK EXTENT DURING COMBINED SPINAL EPIDURAL FOR LABOR 

 
Niall P. Fanning1, Cristian Arzola1, Mrinalini Balki1, Jose C. Carvalho1 

 
1. Department of Anesthesia and Pain Management, Mount Sinai Hospital, Toronto, ON, Canada 
 
Introduction: Lumbar cerebrospinal fluid (CSF) volume measured by magnetic resonance imaging (MRI) 
correlates well with the intrathecal spread of anesthetic solutions, bearing an inverse relationship. While MRI is 
a valuable research tool, it is difficult to apply in clinical practice. Ultrasound reliably identifies anatomical 
landmarks to facilitate spinal and epidural anesthesia. A previous study assessing the antero-posterior width of 
the dural sac at a single lumbar segment failed to show correlation with intrathecal spread (1,2). We 
hypothesized that lumbar dural sac dimensions at multiple segments, as measured by ultrasound, will correlate 
with intrathecal spread. 

Methods: With REB approval and informed consent, we recruited women with singleton term pregnancies 
requesting neuraxial analgesia while in labor. Ultrasound imaging was performed with a 5-2 MHz curved array 
probe in the left paramedian longitudinal plane at levels L5-S1 to L1-L2. The dural sac width (DSW) was 
measured at each lumbar interspace, and the lumbar dural sac height (DSH) was measured on the skin as the 
distance between the L5-S1 and the L1-L2 interspaces. A lumbar dural sac volume (DSV) was subsequently 
calculated, based on the spinal canal being a cylinder with a diameter equal to the mean value of the five DSW 
measurements. Combined spinal-epidural analgesia (0.7ml 0.25% bupivacaine with 15μg fentanyl) was 
administered. Sensory block to cotton, ice, and pinprick (60g Von Frey filament) was assessed at 10, 20, and 30 
min. Upper sensory block levels were correlated with lumbar DSW, DSH, and DSV using Spearman’s rank 
correlation.  
 
Results: We studied 31 women. Mean height,weight, and BMI were 164.5cm, 79.3kg, and 29.1kg/m2. Mean 
DSW from L5/S1 to L1/L2 were 1.01, 1.05, 1.20, 1.28, 1.31cm respectively. Mean DSH and DSV were 12.9 cm 
and 14.3 cm3 respectively. The median upper sensory block levels were T8 (cotton), T4 (ice), and T5(pinprick). 
There were significant correlations between the dural sac volume with upper sensory levels assessed by ice 
(0.61; p= 0.0068), and pinprick (0.62; p=0.0054), but not with cotton. 

Discussion: Ultrasound evaluation of the dural sac volume is simple to obtain at the bedside and may assist in 
predicting block height in patients undergoing spinal anesthesia. Our findings represent a novel approach to the 
understanding of the pharmacology of spinal anesthesia. 

References: 1) Can J Anesth 2007;54:620-625; 2) Can J Anesth 2007;54:607–612 
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1067080 -  SPINAL ULTRASOUND TO FACILITATE NEURAXIAL ANESTHESIA IN OBESE 
PARTURIENTS: A COMPARISON BETWEEN THE TRANSVERSE AND LONGITUDINAL PLANE 

 
Paul Sahota2, Jose C. Carvalho1, Mrinalini Balki1, Cristian Arzola1 

 
1. Obstetric Anesthesia, Mount Sinai Hospital, Toronto, ON, Canada 
2. Obstetric Anesthesia, BC Women's Hospital, Vancouver, BC, Canada 

 
Introduction: Spinal ultrasound (US) in the transverse median plane (TM) may underestimate the distance to 
the epidural space in obese pregnant women, most likely due to compression of the subcutaneous (SC) tissue 
(1). The superior image quality in the longitudinal paramedian plane (LP) may allow better imaging with less 
compression, and therefore increase accuracy. This study was conducted to test this hypothesis. 

Methods: With REB approval and informed consent, we recruited obese pregnant women undergoing epidural 
or CSE analgesia. Ultrasound imaging was performed with a 5-2 MHz curved probe to identify the insertion point 
and the distance from the skin to the epidural space (UD) in the LP and TM planes. The UD was measured with 
the least possible compression of the SC tissue. An anesthesiologist blinded to the UD performed the 
epidural/CSE at the pre-determined insertion point, and marked the distance from the skin to the epidural space 
(ND). The agreement between UD and ND in both TM and LP planes was calculated using the Concordance 
Correlation Coefficient (CCC). Bland-Altman analysis was used to determine the 95% limits of agreement (LOA) 
between UD and ND.  

Results: We studied 45 women: 19 class I, 12 class II, 14 class III. The UD-LP was 6.4±1.2 cm, UD-TM 6.4± 
1.1 cm, and ND 6.5±1.4 cm (mean±sd). The quality of imaging was good in the LP and in the TM plane in 88.6% 
and 72.7% of women respectively. The success of the insertion point was 95.6% with a median number of 1 re-
direction (p25-p75=0-3). The CCC between UD-LP and ND was 0.877 (95% Cl: 0.811-0.943), and that between 
UD-TM and ND was 0.891 (95% CI: 0.834-0.948) with 95% LOA of -1.364 to 1.092 cm and -1.248 to 1.023 cm 
respectively (Figure). The CCC between UD-LP and UD-TM was 0.965 (95% CI: 0.945-0.985) with a 95% LOA 
of -0.630 to 0.583 cm.  

Discussion: In obese women, the quality of spinal US imaging in the LP plane is superior to that in the TM 
plane. The UD in the LP and TM planes show strong correlation and can be used interchangeably, which may 
be useful when the image quality in the TM plane is poor. The optimization of the spinal US technique with less 
compression of the SC tissue results in excellent correlation between UD and ND in both planes. However, the 
LOA of this correlation are as wide as in a previous study in which UD was obtained without this optimization 
(1). Caution should be exercised when using UD as a guide for ND, and an error of up to 1.4 cm should be 
expected.  
 
References: Anesth Analg 2009; 108:1876-81 
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1067267 - SHOULD GOWNING BE THE STANDARD PRACTISE FOR EPIDURAL ANESTHESIA? 
 
Naveed T. Siddiqui1, Zeev Friedman1, Allison McGeer2, Jose C. Carvalho1, Sharon Davies1 

 
1. Anesthesia and Pain Management, Mount Sinai Hospital, University of Toronto, Toronto, ON, Canada 
2. Microbiologist, Infectious Disease Consultant, Department of Microbiology, Mount Sinai Hospital, 

University of Toronto, Toronto, ON, Canada 
 
Introduction: Recent data suggest that the incidence of infectious complications secondary to neuraxial 
anesthesia is higher than previously thought (1,2), and breaches in aseptic technique during the procedure may 
be an important contributing factor. The American Society of Regional Anesthesia has identified a lack of 
randomized controlled trials on the topic, particularly in respect to gowning for the procedure. We hypothesized 
that contamination of epidural equipment and colonization of the epidural catheter will be increased if sterile 
gowns are not worn.The purpose of this study was to compare two methods of aseptic technique for labor 
epidural insertion, with or without the use of a sterile gown for the procedure. 
 
Methods: After REB approval and informed written consent, pregnant women in labor requesting analgesia 
were randomized to undergo epidural catheter insertion with the anesthesiologist either wearing a sterile gown 
(group gown) or no gown (group no gown). All the other components of aseptic technique such as hand washing 
and the use of antiseptic solution (2% chlorhexidine with 70% alcohol) were standardized in both groups. A total 
of five cultures were obtained in each case. Two from the operator forearms after completing the hand wash 
(either from the bare forearm or from the gown), one from the working area by placing an sterile Agar plate, and 
finally from the epidural catheter after the delivery (10 cm close to the skin and distal tip). The outcomes were 
growth of any microbial organisms and identification of same pathogen in all the cultured sites. The 
microbiologists handling the specimens were blinded to the group allocation. 
 
Results: Two hundred and forty patients were randomized. Physicians who were gowned had a significantly 
lower number of positive cultures from the forearms (<0.001). However, there were no significant differences in 
culture rates from either the catheter or the work area (Table 1). The most common microorganism isolated in 
both groups was coagulase negative Staphylococcus followed by the Bacillus species. In most cases, the 
microorganisms identified on the epidural tip were not the same as that on the operators forearm. 
 
Discussion: The results of this study suggest that although wearing gowns could potentially decrease the 
bacterial colonization of the forearms, this does not affect the contamination of the working area or growth on 
the epidural catheters. Much emphasis should be paid on hand washing techniques that may include use of 
antiseptic and alcohol based solutions on hands and extending up to the elbows. 
 
 
References: 1. Anesth Analg 2007; 104: 965–74 
2. Br J Anaesth 2002; 89: 778–82 
 
Table – 1. Positive Culture rates among physicians wearing a gown, and those not wearing a gown 
  No Gown (n=109)  Gown (n=108)  p-value  
  N (%) with Positive Culture  N (%) with Positive Culture    
Right Forearm  21 (19.3)  2 (1.9)  <0.001  
Left Forearm  21 (19.3)  1 (0.9)  <0.001  
Either Forearm  31 (28.4)  3 (2.8)  <0.001  
Working Area  21 (19.3)  12 (11.1)  0.130  
Tip of catheter  10 (9.2)  14 (13.0)  0.396  
Proximal from tip  17 (15.6)  20 (18.5)  0.593  
Anywhere on catheter  22 (20.2)  26 (24.1)  0.517  
Any location  56 (51.4)  38 (35.2)  0.020  
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1067600 - MYOMETRIAL CONTRACTIONS IN PREGNANT RATS WITH COMBINATIONS OF 
UTEROTONIC DRUGS  

 
Mrinalini Balki1, Magda Erik-Soussi1, John Kingdom2, Jose C. Carvalho1 

 
1. Anesthesia, Mount Sinai Hospital, University of Toronto , Toronto, ON, Canada 
2. Obstetrics and Gynecology, Mount Sinai Hospital, University of Toronto, Toronto, ON, Canada 
  
Introduction: Oxytocin receptors in both human and rat myometrial cells are desensitized by exposure to 
oxytocin, reducing the ability of cells to respond to subsequent administration of oxytocin. This phenomenon is 
confined to oxytocin and does not affect the actions of ergonovine and prostaglandin (PG)F2 . Oxytocin is 
frequently used in association with ergonovine and carboprost in the clinical setting with inconsistent results. 
The objective of this study was to investigate the effects of the combination of oxytocin with either ergonovine or 
PGF2  in oxytocin pretreated rat uterus. 

Methods: After approval by the Animal Care Committee, the study was conducted in 32 pregnant Wistar rats at 
21-22 days of gestation. Four myometrial strips were isolated from each animal and allowed to equilibrate in 
separate 10ml organ bath chambers containing physiological salt solution (PSS) at 1g tension. The myometrial 
strips were pre-treated with either oxytocin 10-8M (experimental group; n=59) or PSS (control group; n=51) for 
1h, then subjected to a dose-response study with oxytocin (cumulative increase from 10-10 to 10-5M) alone or 
in the presence of a constant concentration (10-9, 10-7 or 10-5M) of either ergonovine or PGF2 . The 
amplitude, frequency and motility index (amp x freq) of contractions during the dose-response period were 
analyzed using mixed linear modeling and compared among the groups. 

Results: The motility index of myometrial contractions in comparison to baseline values for experimental and 
control groups are shown in the figure. Oxytocin pre-exposure significantly suppressed the myometrial 
contractions when the strips were further subjected to oxytocin or its combination with either ergonovine or 
PGF2 . A combination of ergot-oxytocin without oxytocin pretreatment produced superior contractions as 
compared to all other groups, while oxytocin alone after oxytocin pretreatment produced weakest contractions 
(p=0.05). 
 
Discussion: A combination of oxytocin with ergonovine produces superior contractions compared to oxytocin 
alone or in combination with PGF2alpha, especially when the myometrium is pretreated with oxytocin. Should 
these data be replicated in human myometrium, it will have important clinical implications in the management of 
postpartum hemorrhage. 

References: 1. Am J Obstet Gynecol 2003; 188: 497-502 
2. Reproductive Sciences 2009; 16: 501-8 
3. Reproductive Sciences 2010; 17: 269-77 
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1067818 - A DOSE-FINDING STUDY OF GABAPENTIN FOR POST-CESAREAN DELIVERY PAIN 
MANAGEMENT: LIMITED EFFICACY OF A SINGLE PREOPERATIVE DOSE 

 
Jonathan Short1, Paul Bernstein2, Vibhuti Shah3, Kristi Downey1, Susan Guest4, Jose C. Carvalho1 

 
1. Department of Anesthesia and Pain Management, Mount Sinai Hospital, Toronto, ON, Canada 
2. Obstetrics and Gynecology, Mount Sinai Hospital, Toronto, ON, Canada 
3. Pediatrics, Mount Sinai Hospital, Toronto, ON, Canada 
4. Nursing, Mount Sinai Hospital, Toronto, ON, Canada 
 
Introduction: A single preoperative dose of gabapentin 600 mg reduced post-cesarean pain and improved 
maternal satisfaction, but its use was associated with increased maternal sedation in the first hours after 
delivery (1). We hypothesized that a lower dose of gabapentin may be effective, with less sedation. Mechanical 
temporal summation (TS) can be used to predict individuals who may experience increased postoperative pain 
(2). We also hypothesized that women who exhibit TS would have greater benefit from gabapentin.  

Methods: We conducted a double-blind, randomized, placebo-controlled study. Women undergoing elective 
cesarean delivery were randomized to oral gabapentin 300 or 600 mg, or placebo, one hour before surgery. TS 
testing was performed at that time and a difference 1 cm between the 1st and 10th stimuli was considered 
TS+. Standard spinal anesthesia and postoperative analgesia was instituted, including intrathecal fentanyl and 
morphine, systemic diclofenac, acetaminophen and PRN morphine. Patients were assessed at 6, 12, 24, and 48 
hours after surgical incision, for pain at rest and on movement, satisfaction with analgesia, supplemental 
narcotic consumption, and adverse effects. Apgar scores, cord blood gases, neonatal interventions and 
breastfeeding difficulties were noted. Three months after delivery, patients were contacted for assessment of 
chronic pain. The primary outcome was pain on movement at 24 hours.  

Results: 132 women were randomized and six excluded. Pain scores and maternal satisfaction at 24 hours did 
not differ between the three groups (p>0.05). Gabapentin 300 mg was associated with lower pain scores and 
higher maternal satisfaction at 6 and 48 hours. Gabapentin 600 mg showed similar trends, but without 
significant differences from placebo. No differences in adverse effects were noted between groups. There was 
no apparent benefit in TS+ patients, although overall pain scores were significantly higher in these patients 
irrespective of the group.  

Discussion: We were unable to replicate the beneficial effects of gabapentin (1) in this study and did not 
demonstrate a dose-effect response at 300-600 mg. Gabapentin 300 mg might be a suitable dose in this setting, 
but a multiple dose regimen may be necessary for significant clinical effect.  

References: 1) Anesth Analg 2011; 112:167-173; 2) J Pain 2009; 10: 628-636  
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1068139 - SPINAL ULTRASOUND ASSESSMENT PERFORMED BY TRAINEES DOES NOT IMPROVE 
LABOR EPIDURAL TECHNICAL OUTCOME AND PATIENT SATISFACTION IN WOMEN WITH 
“EASY” SPINES. 

 
Rafeek Mikhael1, Clarita Margarido1, Cristian Arzola1, Jose C. Carvalho1 
 
1. Anesthesia and Pain Management, Mount Sinai Hospital, Toronto, ON, Canada  
 
Introduction: Spinal ultrasound (US) assessment has been shown to improve epidural catheter insertion in 
patients with both normal and presumed difficult anatomy (1, 2). In previous studies, only one and the same 
experienced sonographer assessed and marked the spinal landmarks. The impact of teaching US-guided 
epidural anesthesia to trainees on their technical performance is unknown. This study was conducted to 
investigate this question. 

Methods: With REB approval and informed consent, we recruited anesthesia fellows and second-year residents 
into the study. All trainees were educated with reading material (3) and a 45-minute lecture, followed by one-on-
one supervision for 20 US-guided epidurals before starting data collection. Upon completing the teaching steps, 
they were randomly assigned to perform epidural catheter insertions in laboring women with “easy” spines either 
in the traditional fashion (Control Group) or with US guidance (US Group). The primary outcomes were the total 
procedural time (scanning time when applicable plus epidural insertion time from freezing of the skin to epidural 
needle withdrawal), and the number of ventral passes of the epidural needle. 

Results: Total procedural time was significantly longer in the US Group. Epidural catheter insertion time tended 
to be shorter in the US Group, but this difference was not significant. There were no significant differences in the 
performance measures (needle ventral passes, attempted intervertebral levels, catheter threading attempts, call 
for help, unintentional dural puncture and catheter re-insertion) between the groups. Patients in the US Group 
perceived more discomfort than those in the Control Group, but patient satisfaction was otherwise comparable.  

Discussion: This is the first study in which a group of trainees was taught spinal ultrasound and actually used 
the skill while performing epidural anesthesia. The use of ultrasound increased the duration of the procedure 
and patient discomfort, and was not associated with better outcomes. This study was conducted in the context 
of easily palpable and aligned spines, so it remains unknown whether this resource would be advantageous in 
patients with difficult spines.  

References: 1) J Clin Anesth 2002;14:169-75; 2) Acta Anaesthesiol Scand 2001; 45:766-71; 3) Anesthesiol Clin 
2008; 26:145-58. 

  U/S-guided  
(N = 60)  

Control  
(N = 68)  

Mean  105  --  
Ultrasound duration  

(95% CI) (92.1- 118.9) --  
Mean  204  258  

Epidural insertion time  
(95% CI) (172.3-

235.9)  
(210.9-
304.3)  

Mean  310*  258  

Duration of Procedures 
(seconds)  

Total duration  
(95% CI) (272.2-

347.0)  
(210.9-
304.3)  

3  47  56  
Ventral passes of the needle (N)  

4  13  12  
1  58  64  

Attempted intervertebral levels (N)  
2  2  4  
1  48  57  

Performance measures  

Catheter threading attempts (N)  
2  8  9  
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Failed  4  2  
Call for help because of > 6 ventral passes (N)  4  2  

Unintentional dural puncture (N)  1  0  
Catheter re-insertion(N)  3  1  

Length of the procedure [median (range)]  2 (0-5)  2 (0-5)  
Discomfort during the procedure [median (range)] 2 (0-5)†  2 (0-4)  Patient satisfaction  

Back pain on first postpartum day [median 
(range)]  1 (0-4)  1 (0-5)  

*P<0.000005 compared to the control group  
†P<0.05 compared to the control group  
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1035761 - INSERTION OF DEEP BRAIN STIMULATION ELECTRODES FOR MOVEMENT DISORDERS: A    
RETROSPECTIVE COHORT STUDY 

 
Julie Begin-Larouche1, Hélène Pellerin2, Alexis F. Turgeon2, Léo Cantin3, Michel Prudhomme3, Melanie 
Langlois3, Lessard R. Martin2 

 
1. Anesthesiology, Universite Laval, Quebec, QC, Canada 
2. Anesthesiology, Centre hospitalier affilié universitaire de Québec, Québec, QC, Canada 
3. Neurological sciences, Centre hospitalier affilié universitaire de Québec, Québec, QC, Canada 
 
Introduction: The objective of this retrospective study was to assess the incidence of perioperative 
complications of DBS electrodes insertion in our center and to evaluate the safety and efficacy of our anesthetic 
technique. 
 
Methods: With the approval of the hospital ethics committee, we reviewed the chart of all patients who 
underwent the procedure from June 2006 to June 2009 to search for anesthetic and surgical data, and 
perioperative complications. Descriptive statistical analysis was done. 

Results: Twenty six patients underwent 31 procedures. Indication for DBS was Parkinson’s disease (n=22) or 
essential tremors (n=4). All procedures were done under monitored anesthesia care (MAC). Duration of surgery 
was 550 ± 136 min. Sedative agents were propofol (n=31, 27 ± 14 g/kg/min), remifentanil (n=29, 0.03 ± 0.02 

g/kg/min) and other opioids (n=6). They were administered during 245 ± 133 min. No interference with 
recordings was observed. Intraoperative cardiorespiratory complications were: suspicion of venous air embolism 
(VAE) (n=5), respiratory distress that ended in general anesthesia (n=1), and pulmonary aspiration (n=1). 
Postoperative complications included pneumoencephalus (n=23), headache/pain (n=23), psychiatric events 
(n=9), cerebral edema (n=7), and aspiration pneumonia (n=1).  

Discussion: Use of MAC allowed the insertion of DBS electrodes without interfering with recordings. A 
significant incidence of adverse events was observed. The incidence of VAE was higher than previously 
reported and warrants careful monitoring. 

References: 1 - Lancet Neurol 2009; 8: 67–81. 
2 - J of Clinical Neuroscience 14 (2007) 643–649. 
3 - J Neurosurg Anesthesiol 2008;vol 20, #1 : 36–40. 
4 - Rev Esp Anestesiol Reanim. 2004 Nov;51(9):523-30. 
5 - Acta Neurochir (Wien) (2007) 149: 867– 876. 
6 - NEUROLOGY 2004;63:612–616.  
7 - J Neurosurg 106 : 2007, 621–625.  
8 - J Neurosurg Anesthesiol Volume 18, Number 1, January 2006, 64-67. 
9 - Neurosurgery 59:1138-1145, 2006.  
10 - Eur Neurol 2008; 60: 186-199. 
11 - J Neurosurg 109, 2008. 
12 - Arch Neurol. 2004;61:390-392. 
13 - British J of Anaesthesia 103 (2): 152–65 (2009). 
14 - J Neurol Neurosurg Psychiatry 2006;77:868–872. 
15 - Stereotactic and Functional Neurosurg, vol.87, no 1, 2009. 
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1044939 - WITHDRAWAL OF LIFE-SUSTAINING THERAPY IN SEVERE TBI PATIENTS 
 
Nicolas Côte1, Alexis F. Turgeon1, François Lauzier1, Lynne Moore1, Jean-François Simard1, Damon 
Scales6, Karen E.A. Burns6, Maureen O. Meade3, Francis Bernard2, David A. Zygun4, Dean A. Fergusson5 

 
1. Université Laval, Québec, QC, Canada 
2. Université de Montréal, Montréal, QC, Canada 
3. McMaster University, Hamilton, ON, Canada 
4. University of Calgary, Calgary, AB, Canada 
5. University of Ottawa, Ottawa, ON, Canada 
6. University of Toronto, Toronto, ON, Canada 
 
Introduction: Mortality following Traumatic brain injury (TBI) remains high and often follows withdrawal of life 
sustaining therapy (WLST). However, studies reporting the determinants of WLST in this population are scarce. 
We hypothesized that certain factors related to the injury and management strategies are associated with the 
decision to WLST in critically ill patients with severe TBI. 
 
We thus conducted a post-hoc analysis of a multicenter retrospective cohort study. 
 
Methods: Mechanically ventilated patients aged 16 years and older admitted over a 2-year period in the 
intensive care unit (ICU) following severe TBI (GCS  8) were considered eligible. Patients were identified 
through health records using the International Classification of Diseases (ICD) 10 codes for TBI. 120 charts 
were randomly selected (720 total) among eligible patients in each of the 6 participating centers. Trained data 
abstractors collected data using a pretested and standardized case report form along with an operations manual 
to provide a homogenous data collection. Data on management strategies and on the progression of the 
patients' condition were collected from ER to the first 14 days of ICU stay. Data on surgical procedures, the use 
of diagnostic imaging, electrophysiological tests and the decision to WLST were also collected up to 28 days. 
The association of factors, pertaining to the injury and to management strategies, with death following WLST 
was evaluated using a multiple regression analysis approach among non-survivors (n=228). Both univariate and 
multivariate analyses were conducted; the final model included factors with a p<0.2 and 4 baseline variables (3 
associated with prognosis: age, GCS motor score and pupillary reflex, and gender). A liberal p-value was used 
considering the number of variables evaluated. Research Ethic Board approval was obtained in all participating 
centers. 
 
Results: We analyzed 225 patients (3 missing data) including predominantly male patients (69.7%) with a mean 
age of 50.7 years. Among non-survivors, brain herniation on initial CT scan was more often reported in patients 
dying following WLST (OR 2.91, 95%CI 1.16-7.30, p=0.02), while the opposite was observed for epidural 
hematoma (OR 0.18, 95%CI 0.06-0.56, p<0.01). Craniotomy (OR 0.12, 95%CI 0.02-0.68, p=0.02) and non 
neurosurgical procedures (OR 0.08, 95%CI 0.02-0.43, p<0.01) were associated with a lower odds of death 
following WLST. Management strategies such as the use of vasopressors (OR 0.50, 95%CI 0.22-1.11, p=0.09), 
DVT prophylaxis (OR 0.33, 95% CI 0.11-1.03, p=0.06) and insulin infusion (OR 2.13, 95%CI 0.99-4.62, p=0.06) 
were not significantly associated with lower and higher odds of death due to WLST. The use of intracranial 
pressure monitoring was not found to be associated with death following WLST in both unadjusted and adjusted 
analyses. 
 
Discussion: Death due to WLST was associated with several patient and clinical factors. We also observed 
that WLST was less frequent among patients that had received more aggressive treatments, for example 
craniotomy. Further research is required to understand factors that influence decisions to WLST in severe TBI 
patients, since these decisions may be modifiable and based on physicians’ and surrogates’ perceptions of 
prognosis. 
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1054094 - RESUSCITATION AND TRANSPORTATION OF A 1018 POUND PATIENT 
 
Steven W. Powell1 

 
1. Internal Medicine, Dartmouth Hitchcock Medical Center, Lebanon, NH, United States 
 
Purpose: To provide education an awareness of the issues surrounding the super-obese population and the 
challenges that effect prehospital and hospital providers. 

Clinical Features: A case report of the presentation and eventual respiratory arrest of the patient and a 
discussion of the resuscitation challenges and problems surrounding the transfer of the patient. Included are 
multiple pictures and videos of the transfer which involved the Air Force Rescue Center in Washington DC, and 
a U.S Army Chinook helicopter.  

Conclusion: The majority of hospitals, from critial access to tertiary care centers, are not prepared to care for 
extremely obese patients. 
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1059946 - A NEAR FATAL CASE OF HIGH DOSE PEPPERMINT OIL INGESTION- LESSON LEARNT 
 
Soumya S. Nath1, Chandra K. Pandey2, Debashis Roy3 

 
1. Anaesthesiology, Sahara Hospital, Lucknow, Uttar Pradesh, India 
2. Anesthesiology, Institute of Liver and Biliary Sciences, New Delhi, Delhi, India 
3. Anesthesia, Children Hospital of Eastern Ontario, University of Ottawa, Ottawa, ON, Canada 
 
Purpose: Peppermint oil (Mentha piperita) is commonly recommended and used orally for a variety of ailments 
ranging from common cold to irritable bowel syndrome. The side-effects mentioned are usually mild like 
heartburns, nausea, vomiting, allergic reactions and said to be minimally toxic in acute oral studies. We describe 
for the first time, a near fatal case of oral peppermint oil ingestion. 

Clinical Features: A 40 years old female brought to the emergency room, suspected to have ingested 
peppermint oil in a suicidal bid. She was comatosed, had a heart rate of 60 beats/min, blood pressure not 
recordable, peripheral pulses not felt, respiratory rate of 6-8/minute, oxygen saturation of 30% and cold and 
clammy extremities. She was intubated (without any resistance) and mechanically ventilated. Gastric lavage 
was done with normal saline. Rapid IV fluid infusion started and when blood pressure did not respond, 
dopamine infusion was started and increased to 10mcg/kg/min. External warming devices were applied. Arterial 
blood gas analysis revealed severe hypoxemia with mild metabolic acidosis. After 8 hours, she was 
hemodynamically stable and started to respond to painful stimuli by opening eyes. After 24 hours, she could be 
weaned off from the ventilator. Interestingly, chest auscultation and chest skiagram did not reveal any major 
abnormality. 
 
Conclusion: Unlike IV peppermint oil injection, toxic dose of oral peppermint oil probably does not affect the 
lungs but causes hypoxemia by central action as evidenced by bradypnea, and shock like state which can be 
due to vasodilatation as well as by central action. Hence, Peppermint oil can be dangerous and life threatening if 
taken in higher dosage and this warning should be included in all literature involving peppermint oil. 

References: 1. Am Fam Physicians. 2007;75: 1027-30. 
2. Int J Toxicol. 2001; 20 Suppl 3:61-73. 
3. Toxicol Appl Pharmacol.2008; 227(1): 125–135. 
4. Anesth Analg. 2005;101 :1160 –2. 
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1063300 - A SUPERADDITIVE INTERACTION BETWEEN INFLAMMATION AND ETOMIDATE FOR 
MEMORY BLOCKADE IN MICE 

 
William To1, Dian-Shi Wang1, Beverley Orser2 

 
1. Physiology, University of Toronto, Toronto, ON, Canada 
2. Anesthesia, Sunnybrook Health Sciences Centre, Toronto, ON, Canada 
 
Introduction: Seriously ill patients typically require lower doses of general anesthetics (1); however, the 
underlying reasons for the reduced anesthetic requirements have not been clearly elucidated. A major concern 
associate with the use of lower doses of general anesthetics is that patients will experience the explicit recall of 
surgical events and “intraoperative awareness” (2). It is suspected that general anesthetics and systemic 
inflammation may cause memory deficits in animal models (3). The goal of the present study was to determine 
whether systemic inflammation and etomidate interact in a sub-additive, additive or supra-additive manner to 
modify learning and memory.  
 
Methods: All experiments were approved by local ethics committee. Memory performance in 3-4 month old, 
male 129/Sv × C57BL/6 mice was assessed with contextual fear conditioning assay. The endotoxin 
lipopolysaccharide (LPS; 125 g/kg, i.p.) was used to trigger systemic inflammation. Three hours prior to 
contextual conditioning, each mouse received an injection of either vehicle (saline) or LPS. Additionally, 30 min 
before training, the mice received either vehicle or etomidate (2, 6, or 10 mg/kg, i.p.). Twenty-four hours after 
the training session, learning and memory performance was assessed by measuring the percent of time spent 
freezing in response to the conditioned context. The experimenters were blinded to the drug treatment groups. 
 
Results: Etomidate caused a concentration-dependent impairment of contextual fear memory as evidenced by 
a decrease in the freezing scores, F(2,42) = 24, p < 0.0001. LPS further impaired contextual fear memory in a 
supra-additive manner, as demonstrated by the markedly lower freezing scores of the LPS-treated groups at all 
three concentrations of etomidate, F(1,42) = 42 (p = 0.025). 
 
Discussion: Inflammation induced by LPS intensified the memory blocking properties of etomidate. Specifically, 
LPS and etomidate interact in a supra-additive manner to reduce freezing scores in a contextual fear 
conditioning assay. The results suggest that memory-blocking doses of general anesthetics might be reduced in 
patients who experience systemic inflammation. 
 
References: 1. Clin Pharm, 1987; 7:533-37. 
2. Anesth Analg, 2010; 3:816-22. 
3. Ann Neurol, 2010; 3:360-8. 
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1066363 - ISCHEMIA WITH CAROTID CLAMPING ASSOCIATED WITH BETA-BLOCKERS  
 
Alexandra Florea2, Janet van Vlymen1, Samia Ali1, Donald Brunet3, Joel Parlow1 

 
1. Anesthesiology and Perioperative Medicine, Queen's University, Kingston, ON, Canada 
2. Anesthesia, Memorial University of Newfoundland, St. John’s, NF, Canada 
3. Medicine, Queen's University, Kingston, ON, Canada 
 
Introduction: Cerebral ischemia is a potentially devastating complication of carotid endarterectomy. While 
extra-vascular shunts have been used for decades to minimize the impact of intraoperative cerebral ischemia, 
this procedure carries its own risks, including injury to the distal carotid artery predisposing to re-stenosis.1 Our 
study was undertaken to find potentially modifiable risk factors for intraoperative cerebral ischemia and need for 
shunting during carotid endarterectomy. Specifically, we were interested in the effect of preoperative beta-
blocker use, following the findings of the POISE study in which beta-blockers started perioperatively were 
associated with increased risk of stroke in a variety of types of surgery.2 

Methods: With Institutional Ethics Committee approval, we performed a retrospective chart review of all primary 
carotid endarterectomies, using EEG monitoring and selective shunting, performed at our institution over a 10-
year period from 2000-2010. A total of 523 charts were screened for the presence of cerebral ischemia by 
identifying patients requiring shunting, based on ischemic changes on EEG at the time of carotid clamping. 
There were 69 patients requiring shunts. The 454 non-shunted patients were randomized and 69 controls, 
matched for the degree of contralateral carotid occlusion and the year of surgery, were identified. Data collected 
for all shunt cases and their matched controls included: preoperative demographics, co-morbidities and 
medications, degree of carotid stenosis, perioperative management and complications for 30 days 
postoperatively.  
 
Results: There were no differences between groups in baseline characteristics (age, ASA status, co-
morbidities). The incidence of intraoperative ischemic EEG changes leading to shunt placement decreased by 
50% over the study period (18% in 2000-2005, 9% in 2006-2010). For those requiring a shunt, there were 
significantly more patients taking beta-blockers compared to controls (47.8% vs. 27.5%, P=0.02, odds ratio 2.4, 
95% CI 1.2-4.9). 5/69 shunted patients suffered perioperative stroke vs. 0/69 non-shunted patients. 

Discussion: This study demonstrates an association between chronic beta-blocker use and cerebral ischemia 
with carotid clamping. However, the attribution of causation requires further exploration. As the debate around 
the use of perioperative beta-blockers continues, more studies will be needed to firmly determine the risk-benefit 
profile of these widely used medications. 

References: 1. Br J Anaesth 2007; 99: 119–31  
2.Lancet 2008; 371: 1839–47 
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1066723 - NATIONAL ANESTHESIA SURVEY OF CURRENT PRACTICES AND PERCEIVED 
INDICATIONS FOR ETOMIDATE USE IN CRITICALLY ILL PATIENTS  

 
Stacy Ridi1, Eric Bruder2, Adrian Millman2, Ian Ball3 

 
1. Anesthesia and Critical Care Medicine, Queen's University, Kingston, ON, Canada 
2. Emergency Medicine, Queen's University, Kingston, ON, Canada 
3. Emergency Medicine, Pharmacology and Toxicology, Program in Critical Care Medicine, Queen's 

University, Kingston, ON, Canada 
 
Introduction: The use of etomidate for rapid sequence induction in critically ill patients in shock is controversial. 
Etomidate’s favourable hemodynamic profile is ideal for unstable patients but it is known to cause transient 
adrenal suppression, the consequences of which remain uncertain. This paper describes the opinions and 
practice habits of Canadian anesthesiologists when selecting etomidate as an induction agent for rapid 
sequence induction.  
 
Methods: The program directors of the thirteen anesthesia residency programs across Canada were contacted 
and asked to disseminate the survey to 20 of the staff anesthesiologists at their center. This resulted in 260 
anesthesiologists receiving an e-mail link to the survey and their responses were collected using online survey 
software. A 5 point Likert scale was used to assess physician familiarity with the current literature, their choice of 
induction agent given various clinical scenarios, and their opinions on the controversy. Our institutional research 
ethics board approved this project. 
 
Results: Our response rate was 34%. 94% of respondents were FRCP trained, 2% were CCFP-ANES qualified, 
and 2% were CCFP. The majority of respondents (90%) performed greater than 20 RSIs per year. Only 32% 
found that etomidate was readily accessible in their center. Only 47% of the respondents believed that 
etomidate caused adrenal suppression in septic patients. 70% of respondents reported that they do not co-
administer corticosteroids in septic patients receiving etomidate. 33% of respondents believed that etomidate’s 
favourable hemodynamic properties outweigh the risks of adrenal suppression. Etomidate is the second most 
popular agent used in trauma (29% etomidate versus 43% ketamine) and third most popular agent in 
cardiogenic shock (30% etomidate, 36% ketamine, 37% fentanyl) patients, but is used less frequently in 
undifferentiated shock (22% etomidate versus 47% ketamine) or septic shock (11% etomidate versus 62% 
ketamine). Over half (53%) of Canadian anesthesiologists believe that the etomidate controversy in septic shock 
is of significant clinical importance. 
 
Discussion: Canadian anesthesiologists frequently use etomidate when it is available. Physicians agree that 
the controversy regarding its safety is both unresolved and of significant clinical importance. Practice patterns 
remain diverse. This research characterizes the opinions of practicing physicians and stresses the need for 
ongoing research to evaluate the safety of etomidate. 
 
References: Ray DC, McKeown DW. Effect of induction agent on vasopressor and steroid use, and outcome in 
patients with septic shock. Critical Care. 2007;11(3):R56. 
Cuthbertson BH, Sprung CL, Annane D, et al. The effects of etomidate on adrenal responsiveness and mortality 
in patients with septic shock. Intensive care medicine. 2009;35(11):1868-1876. 
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1066766 - IMPACT OF PERIOPERATIVE ELECTROLYTE IMBALANCES FOLLOWING AORTIC REPAIR 
 
Dave Neilipovitz1, Igor Andonov1, Monica Taljaard2, Gregory L. Bryson1 

 
1. Anesthesiology, The Ottawa Hospital, Ottawa, ON, Canada 
2. Clinical Epidemiology Program, Ottawa Hospital Research Institute, Ottawa, ON, Canada 
 
Introduction: Calcium, magnesium and sodium (Na) imbalances are recognized causes of cardiac 
dysrhythmias and neurologic problems. Hyperchloremia in volunteers induces adverse GI and mentation 
changes.1 It is unclear if serum chloride(Cl) levels correlate with patient outcomes including delirium and GI 
disturbances. We retrospectively investigated the impact of fluid resuscitation and electrolyte changes among 
elective abdominal aortic repair patients.  

Methods: With research ethics board approval, we retrospectively collected fluid and electrolyte data for the OR 
and postop period in patients who participated in an earlier trial assessing cognitive outcomes.2 Lab tests for 7 
postop days and in-hospital complications were recorded. Delirium was assessed by Confusion Assessment 
Method.3 Renal complications were defined as new elevation of serum creatinine above 150 μmol/L. Bowel 
complications were bleed, infection or need for surgery. Wilcoxon rank sum test compared median values 
between each complication and non-complication group. A probability model for each complication was created 
by logistic regression with stepwise backward elimination( =0.10) to determine if variables were predictive of 
complication. Concordance statistic and Hosmer-Lemeshow test were used to assess model fit. 

Results: Of 95 cases, charts for 86(90.5%) were available. Median volume of fluid administered was 11000 ml 
(IQR 4490) while Na was 1502mEq and Cl was 1324meq. Primary analyses of median values are in table. 
Logistic regression models for delirium and death found no significant predictors. The increase in bowel 
complications per 5meq reduction in Namin was OR 4.21(CI 1.04-17.22,P=0.044). Increased risk for renal 
failure: each 5meq rise in Namax, OR=3.28(CI 1.10-9.75, p=0.033) or decrease in Namin OR=5.82(CI 1.19-
28.1,p=0.029): each decrease in the lowest HCO3- OR=1.73(CI 1.13-2.65,p=0.011); and each 500 ml increase 
in fluid given OR=1.10(1.01-1.22,p=0.037). 

Discussion: There was marked variability in fluid and electrolyte administration. Interpretation of results is 
limited because variables were highly correlated (eg. high fluid intake correlates to high Na or Cl intake) and 
inability to determine electrolyte balance as electrolyte losses were not measured. Individual electrolyte 
disturbances were associated with complications but were not independent predictors on multivariable analysis 
for death or delirium. Altered Na levels, reduced HCO3- and increase fluid administration are associated with 
renal complications. Reduced Na is associated with bowel complications. Higher fluid intake was associated 
with all complications but we were unable to demonstrate clear causation. 

References: 1 Anesth Analg 1999;88:999–1003; 2 Can J Anesth 2011; in press 3 Ann Intern Med 
1990:113;941-8 
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1067710 - OCCULT CHIARI MALFORMATION:A RARE PRESENTATION 
 
Saravanan P. Ankichetty1, Saleh Khunein2, Venkatraghavan Lashmi3 

 
1. ANESTHESIA, TORONTO WESTERN HOSPITAL, Toronto, ON, Canada 
2. ANESTHESIA, TORONTO WESTERN HOSPITAL, Toronto, ON, Canada 
3. ANESTHESIA, TORONTO WESTERN HOSPITAL, Toronto, ON, Canada 
 
Purpose: To present a case of occult Chiari type I malformation after subarachnoid block in a patient who 
underwent total knee replacement. 

Clinical Features: Patient was consented.A 60 year old ASA III female was scheduled for left total knee 
replacement.Her past history was significant for morbid obesity,asthma and hypertension.Subarachnoid block 
using 27G Whitacre spinal needle was performed.She had an uneventful surgery. In the PACU, she was drowsy 
but arousable with stable hemodynamics.However,two hours later, she had intermittent apnoeic episodes and 
desaturation to 90% with 60% oxygen. Blood gas analysis showed respiratory acidosis.She was intubated and 
lungs were ventilated and transferred to ICU and weaned in ICU over next 36 hours. Post extubation , she had 
difficulty of swallowing, visual disturbance of left eye and syncope while coughing. Ophthalmologist, neurologist 
and otolaryngologist opinion was seaked and could not find the exact cause.MRI showed Chiari I malformation 
with 17mm cerebellar tonsillar herniation below the foramen magnum and compression of medulla without 
hydrocephalus. Her symptoms resolved over a week by conservative management and advised surgery. She 
had an uneventful posterior fossa decompression for Chiari I malformation after 6 months subsequently. 
Chiari I malformation is a maldevelopment of the hindbrain characterised by cerebellar tonsillar herniation of 
atleast 3 to 5 mm below foramen magnum. These patients are usually symptomatic when herniation > 5mm and 
definitely >12 mm. There are case reports of successful epidural labour analgesia in patients with chiari 
malformation. There is also a report of occult chiari malformation presented as quadriplegia in a patient who had 
dural tear secondary to gun shot wound.Lumbar puncture and external lumbar drainage, lumbo-peritoneal 
shunts have precipitated tonsillar herniation and death in patients with known chiari malformation.Our patient 
presented late with symptoms of difficulty of swallowing despite herniation of 17mm probably due to slow leak of 
CSF through puncture site and subsequent changes in cranio-caudal CSF flow dynamics.  

Conclusion: This is the only report of occult chiari malformation with dysphagia, visual disturbance and 
syncope in the post operative period after spinal anesthesia.  

References: J Neurosurg Spine 2008;8:385-389. 

 
MRI SHOWING CHIARI 1 MALFORMATION 
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1067940 - HYPOXIA-INDUCED WATER DIURESIS IN RATS: ROLE OF VASOPRESSIN 
 
Namhee Kim1, Mitchell L. Halperin3, Surinder Cheema-Dhadli3, Daniel G. Bichet4, Gregory M. Hare2, David 
Mazer2 

 

1. Physiology, University of Toronto, Mississauga, ON, Canada 
2. Anesthesia, St. Michael's Hospital, Toronto, ON, Canada 
3. Nephrology, St. Michael's Hospital, Toronto, ON, Canada 
4. Nephrology, Sacre-Coeur Hospital, Montreal, QC, Canada 
 
Introduction: Previous research demonstrated that hypoxia causes an early increase in urine production largely 
due to increased water excretion (water diuresis, WD) by currently unexplained mechanisms. This clinically 
relevant sign may allow for the early diagnosis and treatment of acute kidney injury (AKI). Hypoxia may induce 
WD by interrupting the generation of the osmotic gradient and/or passage of water into the hyperosmolar renal 
medulla, by impairing actions of arginine vasopressin (AVP). Thus our objective was to examine the role of 
hypoxia-induced changes in endogenous AVP or vasopressinases (enzymes that can degrade AVP) in the 
mechanism of the WD. 
 
Methods: With ACC approval, male Sprague-Dawley rats (400-450g) were given 25ml of isotonic saline 
(8mmol/kg) overnight prior to the day of the experiment, to ensure that the distal delivery of filtrate was 
adequate. One the next day, rats (n=8) were exposed to hypoxia (FiO2=8%) for up to 2.5 hours and another 
group (n=8) was left in room air (21% O2) to serve as a control. Urine samples were collected when the rats 
voided spontaneously. Renal papillae and blood samples were obtained at the end of the exposure to room air 
or low pO2. Another hypoxic group was pretreated with dDAVP (4μg IP), a synthetic analogue of AVP, which is 
not degraded by VPase to determine its effect on the WD. The primary outcomes were urine flow rate, urine and 
renal papillary osmolality, and plasma AVP levels. Values are expressed as mean + SD (p<0.05 denotes 
statistical significance). 
 
Results: Within 80 min of exposure to low pO2, there was a statistically significant rise in the urine flow rate (5 + 
2 vs 57 + 34 uL/min; p<0.05). This was accompanied by a fall in the urine osmolality, from 1400 + 426 to 365 + 
208 mOsm/kg H2O (p<0.001), suggesting WD. In the rats pretreated with dDAVP group, WD did not occur; 
there was no change in urine flow rate (3 + 1 vs. 3 + 1 uL/min) or urine osmolality (2294 + 415 vs 2193 + 513 
mOsm/kg H2O). If AVP was absent during hypoxia, papillary osmolality would higher than urine osmolality. As 
expected, osmolality was significantly higher in papilla than urine in hypoxic rats not treated with dDAVP (1024 + 
196 vs 365 + 208 mOsm/kg H2O; p<0.001), whereas there was no difference in the dDAVP group (2024 + 371 
vs 2193 + 513 mOsm/kg H2O). However, there was a rise in the plasma vasopressin levels during exposure to 
hypoxia (9 + 4 vs 66 + 54 pg/mL; p<0.001), which was unexpected given the WD that was observed.  
 
Discussion: Our results suggest that that hypoxia causes a WD by reducing renal medullary osmolality and 
preventing water reabsorption in the Loop of Henle. This effect is possibly due to the reduction of active sodium 
transport into the medulla during acute hypoxia, and a failure to achieve osmotic equilibrium by AVP-induced 
water channels (Aquaporin-2). Treatment of hypoxic rats with dDAVP restored renal medullary osmolality and 
prevented WD during hypoxia, suggesting that low endogenous AVP (high vasopressinase activity) was 
responsible. However, direct measurement demonstrated a significant increase in AVP levels. The mechanism 
by which dDAVP pretreatment protected the normal medullary osmotic gradient during hypoxia remains unclear. 
Regardless of the mechanism, the detection of an early WD may be an early and treatable sign of AKI, and 
dDAVP may have clinical prophylactic potential.  
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1068009 - ROLE OF DELTA GABAARS IN MEMORY AND SYNAPTIC PLASTICITY IN MICE 
 
Paul D. Whissell1, Dave Eng2, Loren Martin1, Beverley Orser3 

 
1. Institute of Medical Science, University of Toronto, Toronto, ON, Canada 
2. Department of Pharmacology, University of Toronto, Toronto, ON, Canada 
3. Department of Anesthesia, Sunnybrook Health Sciences Centre, University of Toronto, Toronto, ON, 

Canada 
 
Introduction: Extrasynaptic -aminobutyric acid subtype A receptors (GABAARs) are robustly expressed in the 
hippocampus where they generate a persistent form of inhibition [1] that regulates synaptic plasticity and 
cognition [2]. There are two major subtypes of extrasynaptic receptors: 5GABAARs and GABAARs [1]. 

5GABAARs are activated by anesthetics [2] and contribute to their amnestic effects [3, 4] and are involved in 
post-operative cognitive dysfunction [5]. However, the role of GABAARs, which are also responsive to 
anesthetics [6], remains to be elucidated. To ascertain the role of GABAARs in cognition, the behavioural 
profile of wildtype (WT) and GABAAR knockout (Gabrd-/-) mice was compared on a behavioural test battery. In 
addition, synaptic plasticity, which is thought to be a molecular substrate of memory, was analyzed. Finally, we 
examined the effects of GABAAR-preferring agonists, in particular 4,5,6,7-tetrahydroisoxazolo[5,4-c]pyridin-3-
ol (THIP), on memory performance. 
 
Methods: All methods were approved by the local animal care committee. Morris water maze testing, cued fear 
conditioning, contextual fear conditioning, object displacement and object recognition were utilized. Synaptic 
plasticity, as inferred by long-term potentiation of excitatory transmission, was examined in the dentate gyrus 
using slice electrophysiology. THIP was administered in select behavioural (3 mg/kg i.p.) and 
electrophysiological experiments (1 μM) to test for the effects of enhanced GABAAR function.  
 
Results: WT and Gabrd-/- mice differed in performance on only object recognition (t=1.89,df=29,p<.05) and 
object displacement tasks (t=1.84,df=31,p<.05). Gabrd-/- mice demonstrated impaired performance on the 
object displacement task but surprisingly improved performance on the object recognition task. Gabrd-/- mice 
also demonstrated intact plasticity in the dentate gyrus. In contrast, selective activation of GABAARs with THIP 
resulted in impairments in the contextual fear conditioning measure (F(1,107)=10.86, p<.05) and tended to 
impair Morris water maze performance. Further, THIP application strongly attenuated plasticity in the dentate 
gyrus.  
 
Discussion: While the GABAAR plays a subtle role in baseline cognition and plasticity, its role becomes 
significant when its function is pharmacologically increased. When selectively activated, GABAARs inhibit 
plasticity and memory. This has important implications for anesthestics, which act on GABAARs.  
 
References: 1.Glykys, J. et al. J Neurosci, 2008. 28(6): p. 1421-6. 
2.Wang, D.S. and B.A. Orser. Can J Anaesth, 2010. 
3.Cheng, V.Y. et al. J Neurosci, 2006. 26(14): p. 3713-20. 
4.Martin, L.J. et al. Anesthesiology, 2009. 111(5): p. 1025-35. 
5.Saab, B.J. et al. Anesthesiology, 2010. 113(5): p. 1061-71. 
6.Lees, G. and M.D. Edwards. Anesthesiology, 1998. 88(1): p. 206-17. 
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1048585 - OPINION TOWARDS USE OF ULTRASONOGRAPHY FOR LABOUR EPIDURALS 
 
Christopher S. Hinkewich1, Ronald B. George2, Jose C. Carvalho3, Dolores McKeen2 
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2. Women's and Obstetric Anesthesia , IWK Health Centre, Halifax, NS, Canada 
3. Anesthesia, University of Toronto, Toronto, ON, Canada 
 
Introduction: Ultrasonography has been shown to accurately predict the optimal insertion site, depth and 
needle angle for epidural catheter insertion[1,2]. The purpose of this study was to explore the opinion of 
obstetric anesthesiologists with respect to the emerging use of ultrasound for labour epidural placement and to 
identify barriers that prevent its widespread use.  
 
Methods: Local ethics committee approval was obtained. Members of the Society for Obstetric Anesthesia and 
Perinatology (SOAP) were invited to participate in an online survey. Respondents were questioned regarding 
demographics, practice particulars and use of ultrasonography for labour epidurals. They were also questioned 
concerning the utility of ultrasound in particularly challenging patients and, finally, whether it should become 
standard of care.  
 
Results: The survey was sent to 1161 people, 319 of whom responded (27.5%). The majority of respondents 
both trained and practice in the USA (265 [83%]), with the next highest response coming from Canada (28 
[9%]). Approximately half (174 [57%]) of the respondents work in a university affiliated hospital. 99 (33%) 
respondents had previously used ultrasound for labour epidural placement. These responders were more likely 
to be younger, in practice fewer than 10 years, and Canadian. Of these, the vast majority use ultrasound for 
fewer than 5% of labour epidurals. The most commonly perceived indication to use ultrasound was obesity, 
followed by failure for greater than 1 hour, previous spinal surgery, scoliosis, education of trainees and previous 
difficulty. 66 respondents (22%) would not use ultrasound under any circumstances. 182 (61%) respondents 
believe that ultrasound is unnecessary for labour epidural placement. 188 (63%) believe that it is too slow. 102 
(34%) believe that it is too expensive. 42 (14%) think that ultrasound guided epidural placement will become 
standard of care at tertiary hospitals during their careers. However, only 18 (6%) think that it should become 
standard of care. The respondents who believe it will become standard of care were more likely to be Canadian 
than American (40.7% vs 9.2% [p<0.001]), be in practice for fewer than 10 years (p=0.005), have already used it 
(p=0.01) and have had specific training in neuraxial ultrasound (p=0.002).  
 
Only 85 (28%) respondents have had any training in neuraxial ultrasound. Of these, only 9 (3%) have had more 
training than an in-service or workshop. 246 (82%) replied that their anesthesia department owned at least one 
ultrasound, and 94 (31%) had three or more. However, only 61 (20%) said that one was reserved for anesthesia 
use on the labour ward. 
 
Discussion: We found significant variation in the opinions of obstetric anesthesiologists concerning the 
emerging role of ultrasound for use in labour epidurals. Although very few believe that ultrasound should 
become standard of care, many believe that there are specific indications for which it would be helpful. A lack of 
specific training in neuraxial ultrasound techniques as well as limited access to devoted ultrasound machines 
may be preventing more widespread use.  
 
References: 1. Anesth Analg, 2007. 104(5): 1188-92. 
2. Anesth Analg, 2009. 108(6): 1876-81. 
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Introduction: - Cancer is the second most common cause of mortality during reproductive years. We performed 
a retrospective chart review of patients with a diagnosis of cancer during pregnancy in a high risk obstetrics 
centre over a period of 20 years to determine the incidence of different types of cancers and their influence on 
the management of labor and delivery. 

Methods: After REB approval, charts of patients who presented with cancers during pregnancy between 
January 1988 and December 2008 were reviewed. Data on patient demographics, details of cancer, mode of 
delivery, anesthetic techniques and complications were collected. 

Results: Out of 111,049 patients who delivered during this period, 83 patients were identified with cancer during 
pregnancy (total 98 deliveries). The frequency of various types of cancers was breast (18%), lymphoid tissue 
(17%), reproductive organs (14%), leukemia (13%), thyroid (10%) gastrointestinal (8%), brain (4%), bone (4%) 
and others (12%). Fifty two percent of patients were newly diagnosed with cancer during pregnancy whereas 
48% patients had received treatment prior to the pregnancy. The average maternal age was 32.7±5 years and 
the body mass index was 28.5±6.2 kg/m2. Patients who were treated before pregnancy had an uneventful 
perinatal course, whereas those with severe symptoms had expedited delivery after ensuring fetal lung maturity. 
The mean gestational age at induction was 33±3 weeks. Table 1 shows the obstetrical and anesthetic 
management of these patients. A total of 82% patients received regional anesthesia except those with 
metastatic bone cancers, sepsis and thrombocytopenia. There were no major peri partum complications.  

Discussion: - The incidence of cancer during pregnancy at this institution was 0.09%. The management of 
cancer during pregnancy varies from case to case based on the gestational age, type and symptoms of cancer 
at presentation. Regional anesthetic techniques can be used safely in most cases without any adverse 
sequelae.  
 
References: - 1) Current opinion in otolaryngology & head and neck surgery 2004, 12:76-81;  
2) Canadian journal of anesthesia 2001 48: 575-583 
 

 
Table 1. Labour and delivery management of patients with carcinomas during pregnancy  
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1057156 - GENERAL ANESTHESIA FOR CESAREAN SECTIONS: ARE ANESTHESIOLOGISTS DEALING 
WITH EXAGGERATED FEAR? 

 
Muhammad Ajmal1 

 
1. Anesthesiology, Yasin Memorial Hospital, Faisalabad, Pakistan 
 
Introduction: General anesthesia (GA) for cesarean sections (c-sections) has significant reported incidence of 
regurgitation and failed intubation1. Inquest into finding the cause led the blame to physiological changes 
associated with pregnancy2. In the absence of additional risk, does pregnancy alone as such enhance that much 
the incidence of regurgitation and failed intubation? The objective of this study was to determine the incidence of 
regurgitation and failed intubation during an eight year period in women who had induction of GA for their c-
sections using a gentle mask ventilation and no cricoid pressure. 

Methods: After ethical approval, a retrospective observational study was performed. All the parturients except 
those who received GA due to inadequate or failed spinal anesthesia from November 1991 to October 1999 
were included. No patient was given antacid prophylaxis. For induction of GA, patients were placed in slight 
reverse Trendlenburg position. Everyone received metclopramide 10mg i.v. followed by preoxygenation, a 
sleeping dose of thiopentone and a 100mg of suxamethonium. No cricoid pressure was applied and lungs were 
gently mask ventilated till tracheal intubation was achieved. Incidence of regurgitation and failed intubation was 
determined. 
 
Results: During the eight year, 2114 parturients received GA. Of the 1030 emergency c-sections, those 98 
patients who arrived a hospital immediately before being escorted to an operating room were not restricted for 
any solid or liquid oral intak. Thirty of the 2114 patients were predicted as relatively difficult to intubate. No study 
patient had any major additional risk factor for regurgitation e.g. morbid obesity, gastro-esophageal reflux. A 
blind nasotracheal intubation was accomplished in two elective cases those otherwise were difficult to intubate. 
Other parturient related characteristics are summarized in Table 1. No incidence of regurgitation and a failed 
intubation in study patients was observed (0/2114). No incidence with perioperative clinical features suggestive 
of aspiration e.g. fever, cough, chest pain, respiratory distress or pneumonia was recorded (0/2114). 

Discussion: In the absence of additional risk factors there is no extra risk of regurgitation during induction of 
GA for c- sections. Reported higher incidence of failed intubation in obstetric patients could be due to an 
inexperienced anesthesiologist and an application of a cricoid pressure. While there is no paucity of published 
data on upper airway changes during pregnancy and labour, further work on gastric pressure changes in 
pregnancy and at induction of GA for c-sections is required3.  

References: 1. Int J Obstet Anesth 2008;17: 292-7. 
2. Can J Anesth 2004; 51: R1-4. 
3. Anesthesiology 2008; 108: 357-62. 
 
Table 1: Parturient characteristics 

Parameter  Results  
Age (mean year):  26  

Body mass index (mean):  23  
Urgency in c-section*:  
Elective / emergency  

 
1084 / 1030  

Cause for c-section*:  
Mother / fetus  

 
1275 / 839  

Count of c-section*:  
First / repeat  

 
1428 / 686  

Nature of pregnancy:  
Singleton / twin  

 
2076 / 38  

Toxemia of pregnancy:  
Absent / present  

 
2048 / 66  

Gestational diabetes:  
Absent / present  

 
2089 / 25  

*cesarean section 
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1064720 - PATTERNS IN UTILIZATION OF GENERAL ANESTHESIA FOR CESAREAN SECTION: A JOINT 
QUALITY IMPROVEMENT INITIATIVE 

 
Francis Patafio3, Tamara Henderson1, Marie-Andree Harvey2, Michael McMullen1 

 
1. Anesthesiology & Perioperative Medicine, Queen's University, Kingston, ON, Canada 
2. Obstetrics and Gynecology, Queen's University, Kingston, ON, Canada 
3. School of Medicine, Queen's University, Kingston, ON, Canada 
 
Introduction: Recent trends in obstetrical anesthesia have demonstrated an increased utilization of neuraxial 
anesthetics as the preferred anesthetic technique for cesarean section. General anesthesia (GA) is often 
reserved for cases were urgency or maternal comorbidities or technical failure prevent the utilization of a 
regional technique. In reflecting on local patterns of practice it was felt rates of general anesthesia for cesarean 
sections were increasing and we attempted to identify contributing factors and opportunities to improve 
peripartum care. 

Methods: After obtaining local ethics approval, a retrospective review of two hospital databases was performed 
to identify cesarean sections in which general anesthesia was utilized. A detailed review of each case was 
performed and data regarding demographics, obstetrical and anesthetic assessments and management were 
recorded according to predefined criteria. This dataset was subsequently analyzed to determine predictors of 
the need for general anesthesia and facilitate comparison with provincial data. 

Results: Overall 46 (8%) of cesarean sections at our center involved the utilization of general anesthesia; which 
was higher than the rate (4.9%) at another provincial site of similar academic profile. The use of GA increased in 
cases of emergent sections to 13% compared with 8% at the reference site. The documented indications for GA 
included: urgency/ fetal status (n=16, 35%), failed/inadequate neuraxial technique (n=16, 35%), antepartum 
hemorrhage (n=8, 17%), contraindication (n=4, 9%) and patient’s request (n=2, 4%). The majority of cases 
involving conversion from a neuraxial technique to GA involved epidural anesthesia (n=11, 69%) and occurred 
prior to incision (74%). Maternal obesity was a common finding in this patient population (mean weight=115kg) 
and the majority of these cases occurred during on-call coverage hours (75%). 

Discussion: The local rate of general anesthesia use for cesarean section was higher than a provincial 
reference center, however within the rates provided in the literature.1,2 Following a joint analysis and discussion 
of the cases between the Departments of Obstetrics and Anesthesiology several recommendations were 
implemented. The need for clear and ongoing communication between team members was highlighted with 
potential to include a clear statement regarding desired decision to delivery time within the context of the 
preoperative safety checklist. Consideration for the early replacement of epidurals and timing of additional 
boluses in the setting of obese or medical complex parturients was suggested as potential means to enhance 
the successful utilization of neuraxial techniques in this population. Ongoing joint efforts to review the effectives 
of these suggestions are planned to optimize peripartum care. 

References: 1. International J Obs Anes 2002: 11, 9-12. 
2. International J Obs Anes 2004: 13,227-233. 
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1065212 - TRANSFUSION-ALTERNATIVE STRATEGIES IN A JEHOVAH’S WITNESS PATIENT WITH 
PLACENTA ACCRETA AND SEVERE PREECLAMPSIA 

 
Marcos Silva1, Amy Swinson 1, Stephen Halpern1, Clarita Margarido1 

 
1. Anesthesia, University of Toronto, Toronto, ON, Canada 
 
Introduction: Obstetric hemorrhage is a leading cause of maternal mortality. While blood replacement therapy 
can be lifesaving, this modality is not available for parturients who are Jehovah’s Witnesses (JW). This case 
report describes a patient at high risk for obstetric hemorrhage and the therapeutic strategies, consistent with 
JW religious convictions. 

Methods: A 40-year-old, 130-kg, 170-cm G2, P1, JW was admitted 25.5 weeks gestation, with severe 
preeclampsia, complete central placenta previa, and possible placenta accreta. She had a history of chronic 
hypertension, asthma, fibroid embolization, and previous postpartum hemorrhage. 5 days prior to admission, her 
blood pressure increased, she had proteinuria and headaches, treated with increasing doses of labetalol and 
nifedipine. On admission to hospital, a multidisciplinary team was assembled to discuss her medical and 
obstetrical management. The next day, her condition deteriorated and delivery by cesarean section was 
planned. On physical examination, her BP was 175/95 and her HR was 80. We anticipated difficulty in airway 
management. Her laboratory results included a Hb of 129 g/l and platelet count of 219,000/mm3. Other 
coagulation parameters were normal. Preoperative management consisted of treatment with IV magnesium, 
insertion of a balloon-assisted occlusion devices in both iliac arteries, priming the cell saver with synthetic colloid 
and placement of a #7.5 FR introducer sheath in the right IJ for preoperative acute hemodilution ( 2 units of 
blood replaced with 500 ml colloid and 1500ml RL) and transfusion through a rapid infuser blood warmer. We 
used standard monitoring + an arterial/CVP line. We chose general anesthesia because of anticipated 
complicated surgery. Preparation for airway management included a 150 head-up tilt, and the availability of 
adjuvant airway equipment. After a rapid sequence induction and cricoid pressure, the patient was induced with 
propofol and succinlycholine and intubated using a Glidescope®. Anesthesia was maintained with sevoflurane, 
N2O & O2. Uterine bleeding was rapidly controlled after delivery and the patient was autotransfused over the 
next 45 minutes. The surgery was prolonged because of technical problems related to obesity. The Hb was 100 
g/l the day after surgery and the patient was discharged on day 6. 

Results: N/A 

Discussion: While blood transfusion cannot be used in JW patients, other options are available. A 
multidisciplinary team is helpful expedite the use of the most appropriate blood-sparing modalities. 

References: Geoghehan J, et al. Cell salvage at caesarean section: the need for an 
evidence-based approach. BJOG 2009;116:743-7 
Hughes D, Ullery B, Barie P. The Contemporary Approach to the Care of Jehovah’s Witnesses. The Journal of 
Trauma: Injury, Infection, and Critical Care. 2008;65:237-247. 
Catling S. Blood conservation techniques in obstetrics: a UK perspective. Int J Obstet Anesth. 2007;16:241-249. 
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DELIVERY. A MORE RELAXED LOOK AT TIGHT AORTIC STENOSIS? 

 
Niall P. Fanning1, Matthew Sermer2, Jack Colman3, Jose C. Carvalho1, Daniel Cordovani1 
 

1. Department of Anesthesia and Pain Management, Mount Sinai Hospital, Toronto, ON, Canada 
2. Department of Obstetrics and Gynecology, Mount Sinai Hospital, Toronto, ON, Canada 
3. Department of Cardiology, Mount Sinai Hospital, Toronto, ON, Canada 

 
Purpose: The management of women with severe aortic stenosis (AS) undergoing cesarean delivery (CD) 
remains controversial,and the safety of major regional anesthesia (RA) continues to be questioned. AS is 
thought to be associated with fixed cardiac output (CO),and changes in preload, afterload and heart rate may 
put these patients at risk. However, data from a nonpregnant population with severe AS suggest that careful 
vasodilation may in fact increase CO(1). As both valvar and peripheral resistance contribute to total resistance, 
a decrease in peripheral resistance will reduce total resistance,which may facilitate an increase in CO. The 
availabilty of new technologies of noninvasive hemodynamic monitoring may provide us with critical information 
on how pregnant patients respond to different anesthetic techniques. We describe the case of a woman with 
severe AS undergoing CD under general anesthesia (GA),in whom a noninvasive monitor based on 
bioreactance was used.  

Clinical Features: A 29 year old woman with a congenital bicuspid aortic valve and AS, NYHA II,presented for 
CD at 36 and 4/7 weeks gestation for premature rupture of membranes and transverse lie. Echocardiogram 
showed an aortic valve area of 0.75 cm2 and a maximal transvalvar gradient of 64 mmHg. Left ventricular size 
and function were normal. GA was induced with etomidate and fentanyl and maintained with sevoflurane and 
morphine. An epidural catheter was used for postoperative analgesia. Noninvasive CO monitoring (NICOM) 
based on bioreactance was used throughout the procedure. CO was stable from induction to delivery. Upon 
delivery and administration of a low-dose oxytocin infusion (20 IU/L, 500 mIU bolus followed by 40 
mIU/min),there was a decrease in systemic vascular resistance. Concurrently, stroke volume (SV) increased 
and stroke volume variation decreased, while heart rate remained unchanged. Increased SV,likely associated 
with decreased afterload and increased preload, contributed to an increase in CO from 7 to 12 L/min.  

Conclusion: Contrary to popular belief, and in keeping with data from non-pregnant individuals, pregnant 
women with severe AS may increase CO under certain circumstances. These findings may explain the good 
results reported in the literature on the use of RA in this high risk group. The use of noninvasive CO monitoring 
may improve patient safety by allowing precise hemodynamic assessment and management with both RA and 
GA.  
 
References: 1) N Engl J Med 2003; 348:1756-1763  
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1. Department of Anesthesia, Sunnybrook Health Sciences Centre & Women's College Hospital, 
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2. Department of Psychiatry, University of Toronto, Toronto, ON, Canada 
3. Department of Clinical Epidemiology and Biostatistics, McMaster University, Hamilton, ON, Canada  
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Sunnybrook Health Sciences Centre, Toronto, ON, Canada 
 

Introduction: Development of a valid measure of quality neuraxial labor analgesia (QNA) for use in research 
requires clarification/definition of the underlying theoretical construct to be measured. Our previous qualitative 
work described QNA as multidimensional, comprised of domains relating to cognition, emotion, physical function 
and perceived control [1] and suggested relationships between these dimensions and QNA. These included a 
direct relationship between womens' perceptions of overall QNA and pain relief, control and cognitive function 
during labor and delivery, and an inverse relationship between QNA and emotional distress related to pain or 
epidural side-effects. The current study quantitatively explored these relationships using data generated from 
parturients during the Item Generation phase of tool development. 

Methods: Following REB approval, a purposeful sample of postpartum women of mixed parity, race, SES and 
delivery mode were recruited within 72 hours of delivery. All were native English speakers and had received 
neuraxial analgesia/PCEA for the current delivery. Exclusion criteria included receipt of parenteral opioids within 
4 hours of neuraxial analgesia. Women’s perceptions of QNA were captured using a 49 item questionnaire 
generated from our previous work with parturients [1] and experts (Labor nurses/SOAP anesthesiologists) 
during the current Item Generation Phase. Parturients in this phase neither added nor suggested modification to 
items. Questionnaires were administered by trained assistants, not involved in patient care. Items were rated 
from 0 to 10 using a verbal numeric rating scale. Correlations were examined using Pearson’s r.  

Results: 30 eligible women were recruited. Women were primiparous (18/30), had received epidurals (30/30) 
(mean (SD) cervical dilation 3 ± 1.6 cm) with PCEA using bolus + continuous infusion (30/30) with 20/30 
delivering vaginally (10 SVD, 6 low forceps/vacuum). Positive correlations were found between overall QNA and 
overall pain relief (r =0.674,p<0.001), parturient perceptions of control (coping r =0.755, p<0.001), ability to 
prevent own pain from returning(r =0.589, p=0.001), and the ability to focus(r =0.666, p<0.001)during labor and 
delivery. An inverse relationship was demonstrated between overall QNA and emotional distress due to pain (r 
=-0.690), distress experienced while trying to prevent your own pain from coming back (r =- 0.615, p<0.001). 
Correlations between QNA and some epidural side effects (itching, heavy legs, heavy numbness) were not 
demonstrated. 
 
Discussion: Findings provide some preliminary support for the construct of QNA and hypothesized 
relationships between its dimensions. Failure to demonstrate a relationship between QNA and some epidural 
side-effects may be related to the small sample size, homogeneity of the approach to epidural analgesia or 
differences in expectations or experiences (i.e. receipt of a prior epidural) between women. Further work is 
warranted. 
 
References: 1. Can J Anesth 2010 57:468–478 
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Daniel Cordovani1, Dan Farine2, Mrinalini Balki1, Gareth Seaward2, Jose C. Carvalho1 
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Toronto, ON, Canada 
2. Department of Obstetrics and Gynecology, Mount Sinai Hospital, University of Toronto, Toronto, ON, 

Canada 
 

Introduction: Carbetocin is a synthetic oxytocin analogue that binds to oxytocin receptors with higher affinity. It 
lasts 4-7 times longer than oxytocin, with a similar side effect profile and greater apparent efficacy (1). Its onset 
time and duration after IV injection are 2 and 60 min respectively (1, 2). The Society of Obstetricians and 
Gynecologists of Canada (SOGC) recommends a single IV bolus dose of carbetocin 100 g at elective 
cesarean delivery (CD) in lieu of oxytocin regimens (3).However, there is no published data on how this dose 
was determined. The goal of this study is to determine the minimum dose of carbetocin required to produce 
appropriate uterine contractility in 95% of women undergoing elective CD. 

Methods: With REB approval and informed consent, we conducted a double blind, randomized, dose-finding 
study. We recruited patients at low risk for PPH undergoing elective CD under spinal anesthesia. Patients were 
allocated to receive a bolus of 80, 90, 100, 110 or 120 g of carbetocin upon delivery. The efficacy of the uterine 
contraction was evaluated by the obstetrician. If unsatisfactory, oxytocin infusion was initiated and additional 
uterotonics were administered as necessary. The primary outcome was satisfactory uterine contraction at two 
minutes after delivery. Secondary outcomes included the use of additional uterotonics within the first two hours, 
the estimated blood loss based on Htc variation, and side effects. 

Results: Twenty-three patients out of the planned 80 have been recruited from November 17, 2010 to January 
11, 2011. Overall 19 (82.6%) of the patients have presented satisfactory uterine contraction within two minutes 
of carbetocin administration. However, only two (8.7%) required additional oxytocin infusion within the first two 
hours. The average estimated blood loss was 474.2 ± 437.7 ml. The incidence of side effects is presented in the 
table.  
 
Discussion: The response to carbetocin was as expected for the dose range used and the ED95 will be 
calculated at the end of recruitment. Side effects were similar to those observed with oxytocin, however the 
incidence of flushing seems lower. Blood loss was comparable to previous data. 

References: 1) Eur J Obstet Gynecol Reprod Biol 2009;147:15-20; 2) Cochrane Database of Systematic 
Reviews 2007;(3):CD005457; 3) J Obstet Gynecol Can 2009; 31:980-93.  

Intraoperative side effects after carbetocin administration 
Side effect  n (%)  

Hypotension  12 (52.2)  
Nausea  5 (21.7) 
Flushing 5 (21.7)  

Hypertension 1 (4.3) 
Vomiting  1 (4.3) 

Tachycardia 1 (4.3) 
Chest pain  1 (4.3)  
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1067331 - PAIN AFTER CESAREAN DELIVERY: EPIMORPH AND 0.25% ROPIVACAINE TAP BLOCKS  
 
Dolores McKeen1, Ronald B. George1, Victoria M. Allen2, Aaron Pink3 
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3. Faculty of Medicine, Dalhousie University, Halifax, NS, Canada 
 
Introduction: Cesarean delivery (CD) is a major surgical procedure after which substantial postoperative pain 
can be anticipated. Despite neuraxial opioids and multimodal analgesia strategies, severe pain is experienced 
by 20% of women in the first 24 hours after CD. Severity of postpartum pain is associated with increased 
chronic pain and postpartum depression.1 The addition of transversus abdominis plane (TAP) blocks to a 
multimodal analgesic regimen maybe associated with earlier ambulation and reduced postoperative morbidity 
and mortality and chronic pain. We hypothesize that an ultrasound guided TAP block as part of a multimodal 
approach to postoperative analgesia will significantly decrease postoperative pain and potentially reduce the risk 
of developing persistent pain.  

Methods: This is a randomized double blind placebo controlled clinical trial on women ASA physical status 
class I & II, age 18 years, term 37 weeks gestation, BMI<40, in healthy pregnancies undergoing non-emergent 
CD with planned spinal anesthesia.  

Three primary outcome measures: the Numeric Rating Scale (NRS), Quality of Recovery 40 (QoR), and 
morphine consumption at 24 hours were used for a priori sample size calculation with =0.05 and =0.20 to 
detect a 30% reduction in the NRS, a 10% improvement in QoR score and a 50% reduction in opioid 
consumption (10% drop out rate) yielded 34 subjects per group. Multiple secondary outcomes included pain at 
rest/movement, nausea and vomiting, pruritis, urinary retention, etc at 2-hour and 48-hour, and the SF36 
questionnaire at 30 days and 6 months.  

Results: With REB approval and informed consent 83 subjects were enrolled with 75 completing the trial. Table 
1 contains the blinded population demographics and 24-hour pain measures.  

Discussion: Two hour pain scores (NRS-rest) and oxycodone use appear to be statistically significant. Data 
analysis will be complete with final results presented at CAS in Toronto 

References: 1. Eisenach JC, et al. Pain 2008 

Table 1 Demographic data and initial 24-hour pain measures based on group randomization 

 Group 1  
n = 36 

Group 2  
n = 39 

Age (years) 32.1 30.9 
BMI 33.0 32.5 

2h pain NRS-rest 2 4 * 
2h pain NRS- movement 4 5 

24h pain NRS- rest 2 2 
24h pain NRS- movement 5 4 

24h oxycodone usage 8.6 (8.8) 7.8 (8.6) * 
Data presented as mean (sd)  

*p<0.05  
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Introduction: Research clearly demonstrates that poor interprofessional teamwork is a major cause of adverse 
maternal and fetal outcome(1). This literature however, tends to concentrate on nurse-obstetrician relationships. 
The pivotal role of the anesthesiologist, particularly during obstetric emergencies, may be misunderstood by 
non-anesthesia professionals(2). There are no studies looking at how perceptions of the anesthesiologist’s role 
may affect the design of education programs in labour and delivery (L&D). 

Study Objectives: 
1. To investigate the views of anesthesiologists and their labour and delivery colleagues about their perceptions 
of the anesthesiologist’s role and how these perceptions may affect interprofessional collaboration.  
2. To interrogate potential factors that may contribute to these perceptions and misperceptions, such as health 
professionals’ prior education, professional hierarchies, interprofessional boundaries, and organizational culture. 
3. Based on the evidence gathered by the study, to generate a range of ideas for future educational, practice-
based and organizational interventions, which will form the basis of further study. 
 
Methods: Local Ethics Committee approval and participants’ informed consent were obtained. A multiple case 
study approach has been used. The cases are two L&D units, representing typical academic units in Canada. A 
purposeful sample of 32 participants was recruited to ensure adequate representation from all professions. Data 
were collected via one-on-one, semi-structured interviews with anesthesiologists, obstetricians, nurses and 
midwives, and analyzed via an inductive thematic analysis approach. Respondent validation, researcher 
triangulation and a reflexive approach were employed to enhance rigour. 

Results: Themes from this study reveal a number of key issues:  

Roles, role understanding and knowledge, particularly a lack of understanding of the complexity of the 
anesthesia process and the perception by non-anesthesiologists of anesthesia as a ‘technical’ activity. 

Interprofessional relations, including a fear of other professionals due to engrained stereotypes, power 
imbalances enacted both across and within professions, and style and timeliness of interprofessional 
communication.  
 
Impression management with the expectation that the anesthesiologist be in 'control' of the clinical situation. 
 
Desire for improving collaboration and possible routes of doing so. 

Discussion: The importance of the results of this study in the design of effective and meaningful 
interprofessional obstetric team interventions will be discussed in the context of the current interprofessional 
literature. Possible routes for intervention based on the findings will be described, including formal 
interprofessional education activities with greater input from anesthesiologists, as opposed to the ad-hoc, 
profession-specific ‘apprenticeship’ type learning currently taking place.  

References: 1. The Seventh Report on Confidential Enquiries into Maternal Deaths in the United Kingdom. 
2003-2005. 
2. Br J Anaesth 2007 99 (4): 493–9 (2007) 
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Introduction: Airway catastrophe is challenging in an obstetric patient, as the lives of both the mother and the 
fetus may be compromised by such an event. Currently, there is no universally accepted algorithm for 
unanticipated difficult airway in the obstetric population. It is also unknown if anesthesia residents are competent 
enough to handle such emergencies. The objective of this project was to assess the knowledge and skills of 
senior anesthesia residents in the management of difficult airway in obstetric patients, and identify gaps in 
teaching based on the expected standard of care embodied by an algorithm proposed by a panel of experts. 

Methods: Scenarios of various types of airway emergencies in the presence of maternal and/or fetal instability, 
were created: CS in a case of maternal emergency alone (scenario 1), maternal and fetal emergency (scenario 
2), fetal emergency alone (scenario 3), and no emergency (scenario 4. An airway algorithm was created based 
on previous guidelines using the Delphi technique. After REB approval,senior anesthesia residents (PGY4-5) 
underwent simulations with a Laerdal SimMan® and a common team of trained actors playing the role of an 
obstetrician, nurse, and respiratory therapist, followed by a debriefing session. The residents’ technical (pre-
prepared checklists) and non-technical skills (Ottawa global rating scale [GRS]) were evaluated independently 
by 3 experts.  

Results: 16 residents participated in 64 simulation scenarios. The evaluator and self-rating scores for the 
technical skills are shown in Table 1. Self-rating scores were considerably lower than those of evaluators. 
Overall GRS scores were marginal. The tasks not performed by >50% participants include a) call for help, b) call 
for difficult airway cart, c) adequate oxygenation in “cannot ventilate” scenario, and d) consideration of definitive 
airway and post-delivery ICU transfer in the presence of maternal instability. 

Discussion: This project has helped us determine common areas of errors and deficiencies in residents’ 
training, and establish effective teaching strategies and algorithm in the management of difficult airway in 
obstetric patients. We suggest that further teaching and simulations addressing these deficiencies will improve 
residents’ ability towards managing such cases in real-life situations.  

References: Anesthesiology 1993: 78: 597–602; CJA 1998: 45: 757-76. 
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Introduction: A paradigm shift in obstetrical analgesia thinking has taken place over the past two decades, 
moving away from a focus on simple provision of pain relief towards a focus on the overall quality of analgesia 
provided during labor and delivery. Our previous work with parturients suggested hallmarks of quality neuraxial 
analgesia (QNA).[1] This study, conducted as a part of the item generation phase of tool development, provides 
valuable additional insights into women’s perspectives and experiences of QNA.  

Methods: Following REB approval a random sample of 10 senior anesthesiologists from SOAP, 20 experienced 
labor and delivery nurses and 30 parturients participated in the Item Generation study required for tool 
development. Initial items (36) for the questionnaire were devised from our previous work with parturients. [1] 
Experts generated an additional 13 unique items to produce a 49 item questionnaire to which parturients 
responded (parturients generated no new items). Parturients were of mixed parity, race, SES and delivery mode 
and were interviewed within 72 hours of delivery. All received epidural analgesia without a spinal component 
followed by PCEA (bolus + continuous infusion) with either bupivicaine or ropivicaine (0.08%) with 2 mcg/ml 
fentanyl. Each item was rated on a 11 point scale ranging from 0-10. Apriori hypothesized relationships between 
parturient experiences of QNA and factors contributing to it were explored using Pearson’s correlations. 

Results: 30 eligible term parturients participated. Women were primiparous (18/30), had received epidurals 
(30/30) (mean (SD) cervical dilation 3 ± 1.6 cm) with PCEA using bolus + continuous infusion (30/30) with 20/30 
delivering vaginally (10 SVD, 6 low forceps/vacuum). QNA and the following factors were positively correlated: 
overall pain relief (r =0.674, p<0.001), overall ability to prevent breakthrough pain (r = 0.589, p=0.001), overall 
ability to cope (r =0.755, p<0.001), overall ability to focus (r =0.666, p<0.001), ability to relax (r = 0.804, 
p<0.001), ability to relate to others (r= 0.468, p= 0.009), self control (r=0.394, p=0.030) and the overall ability to 
enjoy the birth (r= 0.659, p<0.001). Amount of distress experienced while trying to prevent pain breakthrough (r 
= -0.615, p<0.001) was negatively correlated with QNA. Correlations were not demonstrated between QNA and 
speed of onset of pain relief (r= 0.058, p= 0.763), the ability to participate in the birth (r =0.175, p=0.355), 
satisfaction with the birth experience (r =0.361, p=0.050), inability to spontaneously urinate (r =-0.120, p= 
0.529), heavy legs ( r =0.043, p= 0.820), heavy numbness (r =0.218, p= 0.248) or itching (r =-0.204, p= 0.279) 
for the overall sample. 

Discussion: Our findings describe factors associated with positive or negative QNA as well as the impact of 
high or low quality QNA on women’s perspectives and experiences during childbirth. Study findings have 
implications for both tool development and clinical care. 

References: 1. Can J Anaesth. 2010 May; 57(5): 468–478.  
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1035133 - PROSPECTIVE VALIDATION OF THE SURGICAL APGAR SCORE 
 
Kyle Gorman1, Dennis Ong1, Hyun Lim2, Hitesh Bhatt2 

 
1. Department of Anesthesia, University of Saskatchewan, Saskatoon, SK, Canada 
2. Clinical Research Support Unit, University of Saskatchewan, Saskatoon, SK, Canada 
 
Introduction: Perioperative healthcare teams continue to lack an accurate, objective tool predictive of 
postoperative complications. A 10-point Surgical Apgar Score (SAS), developed to identify patients at high risk 
of postoperative complications1, has been retrospectively validated in multiple surgical populations2,3. We sought 
to prospectively evaluate the ability of this score to predict postoperative complications. Additionally, we wished 
to assess whether incorporating the American Society of Anesthesiologists classification into the SAS, 
coalesced to form a 15-point Postoperative Morbidity Score (PMS), improved the accuracy of this prognostic 
tool.  
 
Methods: This study was approved by the local research ethics board. In a prospective observational study 
over a 13-month period, a convenience sample of 121 patients undergoing major surgery was preoperatively 
recruited. The intraoperative variables used to calculate the SAS and PMS were collected during surgery, 
allowing immediate postoperative calculation of these scores, which were then evaluated against the incidence 
of major postoperative complications. 

Results: Twenty-two patients (19%) experienced a major complication within 30 days of surgery. Patients with a 
lower PMS or SAS had a higher risk of postoperative complications. Among the 14 patients with a low PMS (1-7 
points), 11 patients (79%) had a major postoperative complication, whereas only 1 of the 60 patients (1.7%) with 
a high PMS (11-15 points) suffered a major complication. Patients with a high versus a low SAS were less likely 
to experience complications (95% CI 0.002-0.062, OR=0.010, p=<.0001), as were patients with a high versus a 
low PMS (95% CI 0.001-0.049, OR=0.005, p=<.0001). The PMS did not show an improved ability to predict 
postoperative outcomes over the SAS. 

Discussion: In patients undergoing major surgery, both the PMS and SAS prospectively predicted major 
postoperative complications. These prognostic tools provide an objective form of communication to all members 
of the postoperative health care team regarding the patient’s immediate postoperative status. The success of 
these scoring systems encourages the development of postoperative management strategies to properly assess 
these scores’ ability to decrease the number of patients suffering these potentially preventable morbidities. 
Recognizing the increasing importance of proper resource allocation, the PMS and SAS have the potential to be 
used as tools to efficiently distribute our ever-declining healthcare reserve.  

References: 1. J Am Coll Surg 2007; 204(2): 201–8. 
2. Arch Surg 2009; 144(1): 30-6. 
3. J Urol 2009; 181(3): 1046-52. 
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1061549 - GENERAL ANESTHESIA AND RISK OF ALZHEIMER'S DISEASE: A SYSTEMIC REVIEW AND 
META-ANALYSIS 

 
Dallas Seitz2, Naveed T. Siddiqui1 

 
1. Anesthesia and Pain Management, Mount Sinai Hospital, University of Toronto, Toronto, ON, Canada  
2. Queen’s University Department of Psychiatry, Providence Care, Mental Health Services, Kingston, 

ON, Canada 
 
Introduction: Alzheimer’s disease (AD) is common among older adults and leads to significant 
disability(1).Volatile anesthetic gases administered during general anesthesia (GA) have been hypothesized to 
be a risk factor for the development of AD (2). The objective of this study is to systematically review the 
association between exposure to GA and risk of AD, in human adults. 

Methods: No Ethics approval or consent was required for this study. We searched electronic databases 
including MEDLINE, Embase, the Cochrane library and Google scholar for observational studies examining the 
association between exposure to GA and risk of AD. We included both case-control and cohort studies and 
analysed the two types of study designs separately. We examined study quality using a modified version of the 
Newcastle-Ottawa risk of bias assessment for observational studies. We used standard meta-analytic 
techniques to estimate pooled odds ratios (OR) and 95% confidence intervals (CI). We assessed study 
heterogeneity qualitatively by assessing study populations and study designs. Subgroup analyses and 
assessment of potential publication bias were also performed. 

Results: A total of 15 case-control studies were included in the review. Most of the included studies were at 
potential risk of bias due to aspects related to study design. There was no significant association between any 
exposure to GA and risk of AD (pooled OR: 1.05; 95% CI: 0.93 – 1.19). There was also no significant 
association between GA and AD in subgroup analyses of studies that compared the risk of AD associated with 
GA compared to regional anesthesia, or when comparing studies at lower risk of bias those at higher risk of 
bias. 
 
Discussion: There are currently few high-quality observational studies that have examined the risk of AD 
associated with previous exposure to GA. The evidence for this association from case-control studies suggests 
there is no association between previous exposure to GA and risk of AD. Prospective cohort studies or 
randomized controlled trials are required to further understand the association between GA and AD. 

References: 1. N Engl J Med. 2004;351: 56-67. 
2. Anesthesiology. 2007;106: 572-590. 

 
Figure 1: Forest Plot of Any Exposure to General Anesthesia and Alzheimer’s Dementia 
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1062054 - OR EFFICIENCY FOLLOWING IMPLEMENTATION OF THE SAFETY CHECKLIST 
 
Pamela Morgan1, Sohini Mitra1, Lisa Cunningham1, Jean Kronberg1, John Semple2, Victoria Noguera3 

 
1. Anesthesia, Women's College Hospital, University of Toronto, Toronto, ON, Canada 
2. Surgery, Women's College Hospital, University of Toronto, Toronto, ON, Canada 
3. Nursing, Women's College Hospital, University of Toronto, Toronto, ON, Canada 
 
Introduction: In 2007, the WHO created a Surgical Safety Checklist (SSC) encompassing a simple set of 
surgical safety standards that can be used in any surgical setting. The SSC was piloted in eight hospitals 
globally between October 2007 and September 2008 with results demonstrating a decrease in inpatient death 
rate from 1.5% before the checklist was introduced to 0.8% afterward (P = 0.003). Inpatient complications 
occurred in 11.0% of patients at baseline and in 7.0% after introduction of the checklist (P<0.001).[1] The 
purpose of this study was to introduce the Surgical Safety Checklist (SSC) into an ambulatory surgical facility 
and to determine if operating room efficiency was affected by its implementation.  

Methods: After REB approval, data was collected on all surgical cases in an ambulatory surgical facility for a 3-
month period (April –June 2009) before implementation of the SSC and in a 3-month period (April –June 2010) 
following implementation of the SSC. Efficiency was determined for the first patient of the day by comparing the 
OR entry time to the scheduled start time. For each subsequent case, the time between the patient exiting the 
room and the next patient entering the room was determined. Median and interquartile range was determined 
and data compared between the 2 time periods with a Mann-Whitney U test. The number of canceled cases 
because of time restraints was noted. Data was also collected in the operating room to determine compliance 
with each section of the SSC; Briefing, Time Out and Debriefing. 

Results: Data on 443 patients before implementation and 478 patients after implementation were collated. Data 
was also subdivided to assess efficiency of the surgical specialties. Overall, there was a 4 minute longer 
turnover time after SSC implementation. Compliance with the SSC was 99.7%. There was no difference in the # 
of cancelled cases between time periods. Detailed data is found in Table 1.  

Discussion: While there are a number of variables that cannot be accounted for in this study, including such 
things as availability of surgical suite attendants, nurses, physicians, institution of regional blocks and an 
approximate overall 10% increase in volume of cases, it is evident that despite nearly 100% compliance with the 
SSC, there has been no clinically important decline in efficiency.  

References: 1. N Engl J Med 2009; 360: 491-9 

 
SD=Standard Deviation  
IQR=Interquartile Range 



S98 Abstracts

123

1062068 - ANESTHESIOLOGISTS' ATTITUDES TO MORBIDITY & MORTALITY ROUNDS 
 
Conor Mc Donnell1, Carolyne Pehora1, Larry Roy1 

 
1. Anesthesia & Pain Medicine, Hospital for Sick Children, Toronto, ON, Canada 
 
Introduction: The Morbidity and Mortality (M&M) reporting, review and presentation process is one that exists 
in most clinical departments but there is very little information that documents its effectiveness and impact [1]. 
The opportunity exists for M&M programs to collect valuable information describing morbidity, close calls and 
emerging trends but what would the impact be of any developments or changes to current M&M practices [2]? 
With this in mind we developed and disseminated a questionnaire-based survey amongst Ontario-based 
Anesthesiologists with the purpose of: Documenting current M&M processes in Ontario Anesthesiology 
Departments; examining barriers to M&M rounds and voluntary safety reporting, examining the importance of 
M&M rounds on ongoing professional education, and, examining emphasis on morbidity and ‘close calls.’ 

Methods: Following institutional Research Ethics Board approval, we conducted a web-based survey of 
Anesthesiologists registered with the College of Physicians and Surgeons of Ontario. Descriptive statistics were 
used to analyze data.  

Results: Of 441 anesthesiologists surveyed, 171 responded (38% response rate). Education and improved 
patient care are seen as the most effective accomplishments of M&M rounds but rounds occur irregularly, rarely 
discuss morbidity and do not effectively disseminate teaching points and recommendations beyond the meeting 
itself. Blame is seen as the biggest barrier to self reporting and the lack of reliable data collection is seen as the 
biggest barrier to effective M&M rounds. Despite poor utilization of safety reporting databases where they are 
available, M&M programs rely almost exclusively on voluntary safety reporting for case identification and 
respondents to this survey cited the lack of such databases as the largest barrier to effective M&M rounds. 

Discussion: The data identifies education and improved patient care as major foci of M&M rounds and confirms 
that these foci should be maintained through any developments or changes to the M&M process. One would 
need to address the ‘culture of blame’, encourage the dissemination of review findings and recommendations 
beyond M&M rounds to non-attendees and colleagues outside of the specialty, and regularly recirculate 
important reviews and recommendations to educate new arrivals and reinforce best practices. Morbidity should 
be reported and reviewed more frequently in conjunction with near misses, close calls and potential for patient 
harm (eg as categorized by the NCC-MERP Index). While incident reporting is identified as the most likely way 
to improve the effectiveness of M&M programs, we need to be aware of the limitations of even the most efficient 
incident reporting database, and indeed, any QA or M&M program that relies solely on incident reporting for its 
data collection.  

References: 1.McDonnell C, Laxer R, Roy L. Redesigning a morbidity and mortality program in a university-
affiliated pediatric anesthesia department. The Joint Commission Journal on Quality and Patient Safety 2010; 
36: 117-25. 
2.Shojania K. The Elephant of Patient Safety: What you see depends on how you look. The Joint Commission 
Journal on Quality and Patient Safety 2010; 36 : 399-401. 
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1064117 - EFFECTS OF OSA ON POST ANESTHESIA CARE UNIT LENGTH OF STAY 
 
Claire A. Brousseau1, Gregory R. Dobson1, Andrew D. Milne1 

 
1. Dept of Anesthesia, Dalhousie University, Halifax, NS, Canada 
 
Introduction: Obstructive Sleep Apnea (OSA) is associated with increased perioperative risks and increased 
demands on hospital resources (1-3). However, there is limited evidence on optimal post-operative care in OSA 
patients (4). This study monitored the length of stay (LOS) and outcomes of OSA patients in the post anesthesia 
care unit (PACU). 

Methods: Our institution REB deemed approval as unnecessary for this quality control study. Over a 6 month 
period, post-operative patients with confirmed or suspected OSA were monitored in the PACU by nursing staff 
as part of a bed utilization project. PACU nurses completed a standardized form documenting OSA status, 
surgery type, ambulatory/admission status, admission/discharge times, desaturation/apnea events, CPAP use, 
and monitored bed availability. Nursing staff were also asked to document if the patient’s LOS was impacted by 
OSA. Interval data was expressed as mean ± 1 sd and analyzed using ANOVA. 

Results: A total of 91 patients (66 male/25 female) were included in this study (Table 1). Female patients had a 
significantly higher BMI. Most patients had a formal diagnosis of OSA (63%), the remainder were suspected of 
OSA based on clinical symptoms. Outpatient surgery was performed in 23% of the cases. Thirteen percent of 
the patients used their CPAP machines post-operatively, while 6% left their CPAP machines at home. 
Apnea/desaturation was noted in 27% of cases and significantly increased PACU LOS in comparison to those 
without desaturation (262 ± 139 mins vs. 138 ± 79 mins, p < 0.001). A formal diagnosis of OSA did not affect 
LOS in comparison to the suspected OSA group (p=0.41). LOS was significantly longer in cases where nurses 
indicated that OSA had affected the course in PACU (242 ± 113 mins vs. 145 ± 99 mins, p < 0.001). In 10% of 
the cases PACU discharge was delayed due to monitored bed availability. There were no deaths or severe 
complications recorded. 

Discussion: In this study, OSA patients placed increased demands on PACU in terms of LOS. OSA was also 
associated with discharge delays awaiting monitored beds. Limitations of this study include the possibility of bias 
in PACU discharge due to OSA diagnosis and incomplete capture of all OSA patients processed through PACU. 
Further review of the data will examine OSA severity, anesthetic type and the effects of the invasiveness of the 
procedure in this cohort. 

References: 1. Can J Anes 2009:56:819-828 
2. Mayo Clin Proc 2001:76:897-905 
3. Anesthesiol 2008:108:822-830 
4. Anesthesiol 2006:104:1081-1093 
 
Table 1. Patient Demographics 

  Male Female p-value 
Age (yrs) 56.9 ± 12.5 54.8 ± 8.7 0.42 

BMI (kg/m^2) 34.3 ± 7.1  39.2 ± 9.9 0.01 
PACU stay (mins) 177 ± 118 151 ± 89 0.34 

Data expressed as mean ± 1 sd 
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1065143 - INPATIENT MANAGEMENT OF OBSTRUCTIVE SLEEP APNEA 
 
Robert M. Jee1, Josee Blackburn2, Alan Forster2, Monica Taljaard3, Gregory L. Bryson4 

 
1. Anesthesiology, University of Ottawa, Ottawa, ON, Canada 
2. Clinical Epidemiology Program, Ottawa Hospital Research Institute, Ottawa, ON, Canada 
3. Methods Center, Ottawa Hospital Research Institute, Ottawa, ON, Canada 
4. Anesthesiology, The Ottawa Hospital, Ottawa, ON, Canada 
 
Introduction: Obstructive sleep apnea (OSA) may be present in approximately 3% of patients presenting for 
elective general surgery (1). Patients with OSA may be at increased risk of a variety of perioperative 
cardiovascular and respiratory complications (2). The ASA Practice Guideline suggests that patients with OSA 
“should not be discharged from the recovery area to an unmonitored setting until they are no longer at risk for 
postoperative respiratory depression (3).” In many centers this guidance has mandated postoperative admission 
to high dependency units and restricted use of parenteral or neuraxial opioids. In June 2003 our institution 
introduced a policy guiding the perioperative care of the patient with known OSA. Following an uneventful four-
hour observation period, patients treated with CPAP were discharged to the regular hospital floor regardless of 
analgesic modality. The purpose of this quality assurance project is to document the outcomes of patients 
managed under this policy. 

Methods: Following research ethics board approval, analysts identified all patients undergoing a 
polysomnogram (PSG) from our electronic health record (EHR). All patients with a previously reported PSG who 
underwent elective inpatient surgery from 2003.07.01 to 2009.03.30 were identified. Records for 
ophthalmological surgery and GI endoscopy were excluded. Patient characteristics, length of stay, and mortality 
were abstracted from admission-discharge records. PSG reports in the EHR were reviewed. Physician grading 
of PSG defined OSA severity; if absent, AASM grading criteria for apnea-hypopnea index (AHI) were used (4). 
Operative reports in the EHR were reviewed to determine site of surgery and anesthetic technique. Patient 
characteristics and outcomes were compared by presence and severity of OSA using chi-squared tests or 
Fisher’s exact tests for categorical variables and 1-way ANOVA or Kruskal-Wallis test for continuous variables.  

Results: A total of 1353 records were identified. Five records could not be identified or were incomplete leaving 
1348 eligible pairs of PSG and operative reports. Characteristics and outcomes associated with varying degrees 
of OSA are shown in Table 1. 

Discussion: Patients managed under our OSA protocol successfully underwent inpatient surgery with 
discharge to the regular hospital wards. All cause mortality and hospital length of stay were not influenced by 
the presence or severity of OSA. Manual review of the inpatient record will be undertaken to evaluate the 
occurrence of events not severe enough to be reflected in administrative data.  

References: 1 Fidan H. Sleep Breath 2006;10:161–5 
2 Chung SA. Anesth Analg 2008;107:1543–63 
3 ASA Task Force. Anesthesiology 2006; 104:1081–93 
4 Ruehland WR. Sleep 2009;32(2):150-157 
 
Table 1. Patient Characteristics and Outcomes 

  OSA Absent  
n = 535  

OSA Mild  
n = 265  

OSA Moderate 
n = 169  

OSA Severe 
n = 257  

OSA Unknown Severity 
n = 122  

Age  
P = 0.0085  

55  
SD 12  

57  
SD 12  

58  
SD 13  

58  
SD 12  

59  
SD 13  

Males (%)  
P<0.001  249 (46) 163 (62) 122 (72)  185 (72)  87 (71)  

Epworth  
P = 0.10  

9  
SD 5  

10  
SD 4  

10  
SD 5  

10  
SD 5  

10  
SD 5  

AHI (events/hr)  
P < 0.001  

1  
IQR 0 to 3  

7  
IQR 4 to 13  

19.5  
IQR 15 to 25  

43.5  
IQR 26 to 71  

8  
IQR 2 to 14  

RDI (events/hr)  3  11  20  43  23  
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P < 0.001  IQR 1 to 7  IQR 8 to 17  IQR 13 to 30  IQR 31 to 78  IQR 13 to 44  
Nadir Spo2  
P < 0.001  

89  
SD 5  

84  
SD 7  

83  
SD 6  

78  
SD 9  

84  
SD 8  

LoS (hrs)  
P = 0.44  

86  
IQR 42 to 155  

85 I  
QR 37 to 153 

83  
IQR 35 to 158 

88  
IQR 39 to 154  

108.5  
IQR 38 to 178  

Deaths (%)  
P =0.63  2 (0.37) 2 (0.75)  1 (0.59)  3 (1.17)  0  

SD=Standard Deviation; IQR= Interquartile Range; AHI = Apnea-Hypopnea Index; RDI = Respiratory 
Disturbance Index; LOS = Length of Stay 
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1066883 - HIGH STOP-BANG SCORE IS ASSOCIATED WITH AN INCREASED PROBABILITY OF 
SEVERE OSA  

 
Rajeev Subramanyam1, Peter Liao1, Emma Sasaki1, Colin Shapiro2, Frances Chung1 

 
1. Anesthesia, Toronto Western Hospital, University of Toronto, Toronto, ON, Canada 
2. Psychiatry, Toronto Western Hospital, University of Toronto, Toronto, ON, Canada 
 
Introduction: STOP-Bang questionnaire1 has been used as screening in surgical patients for obstructive sleep 
apnea (OSA). The objective of this study is to determine the predictive performance of different scores of STOP-
Bang for OSA. 

Methods: Hospital ethics approvals were obtained. Preoperative patients over 18 years were approached for 
informed consent. The patients who gave consent were asked to answer STOP questionnaire and invited to 
undergo either laboratory or portable polysomnography (PSG). The BMI, age, neck circumference and gender 
(Bang) were documented by research staffs. A total of 6369 patients were approached over four years and 1312 
(20.6%) patients gave consent. Of them, 930 patients completed PSG: 219 in sleep laboratory and 711 patients 
at home with a 10- channel portable device (Embeltta X-100). Of those 930 who completed PSG, 746 patients 
had complete data on STOP-Bang questionnaire and were included for the analysis. The sensitivity, specificity, 
positive predictive value (PPV) and negative predictive value (NPV) at different STOP-Bang score versus 
different AHI cut-offs (>5, >15 and >30) were analyzed. 

Results: Median age was 60 years, body mass index 30 kg.m-2 and neck circumference 39 cm. There were 
49% males. Of 746 patients, 510 (68.4%) had OSA (AHI>5): 223 (29.9%) had mild OSA (AHI: 5-15), 153 
(20.5%) moderate OSA (AHI:>15-30), and 134 (18%) severe OSA (AHI>30). According to the distribution of 
STOP-Bang score, most patients scored 3 and 4. As the STOP-Bang score increased from 1 to 8, the sensitivity 
dropped from 98.8% to 0.8 for all OSA patients (AHI>5), 97.8% to 0.4 for moderate and severe OSA patients 
(AHI>15), and 100% to 1.1% for severe OSA patients (AHI>30). The corresponding specificity increased from 
2.5% to 98.7%, 0.7% to 98.7%, and 2.0% to 100% respectively. The sensitivity, specificity, positive predictive 
value (PPV) and negative predictive value (NPV) for severe OSA at different cut-offs of STOP-Bang score are 
shown in Table1. When STOP-Bang score was 6, the specificity was > 88%, which suggests that these 
patients would most likely suffer from severe OSA.  

Discussion: The specificity of diagnosing OSA increases as STOP-Bang score increases at AHI cut-offs of >5, 
>15 and >30. Patients with a STOP-Bang score 6 are more likely to have severe OSA. 

References: 1.Anesthesiology 2008; 108: 812-821. 

Table 1. Predictive Performance of Different STOP-Bang Score for Severe OSA (AHI >30) 

STOP-Bang Score Cut-offs  n (%)*  Sensitivity  
(%)  

Specificity  
(%)  

PPV  
(%)  

NPV  
(%)  

 1  734(98.4)  100.00  1.96  18.26  100.00  
 2  683(91.4)  100.00  10.46  19.65  100.00  
 3  570(76.4)  94.78  27.61  22.28  96.02  
 4  399(53.5)  78.36  51.96  26.32  91.64  
 5  233(31.2)  55.97  74.18  32.19  88.50  
 6  110(14.8)  28.36  88.24  34.55  84.91  
 7  42(5.6)  11.94  95.75  38.10  83.24  
 8  7(0.9)  1.14  100.00  100.00  18.13  

*number of patients meeting the STOP-Bang score cut-offs (percentage of total patients), PPV = Positive 
predictive value, NPV = Negative predictive value 
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1066885 – HEALTH BENEFITS OF PREOPERATIVE OSA SCREENING 
 
Vanita Mehta1, Rajeev Subramanyam1, Colin Shapiro2, Frances Chung1 

 
1. Department of Anesthesia, Toronto Western Hospital, University Health Network ,University of 

Toronto, Toronto, ON, Canada 
2. Department of Psychiatry, Toronto Western Hospital, University Health Network, University of 

Toronto, Toronto, ON, Canada 
 
Introduction: There is a high prevalence of undiagnosed OSA in the general population. These patients are at 
an increased risk of perioperative complications and associated comorbid conditions. Screening of patients in 
the preoperative clinic may be helpful in diagnosing OSA patients and referring them for treatment. The purpose 
of the study was to follow-up patients who were screened by the STOP questionnaire in the preoperative clinic, 
diagnosed by overnight laboratory polysomnography and subsequently received treatment for OSA. We aimed 
to determine the health benefits of OSA patients detected by preoperative screening with the STOP 
questionnaire. 
 
Methods: Institutional REB approval and patient consents were obtained. STOP questionnaire was 
administered to 2,467 preoperative patients from 2005 to 2007. Among these, 679 were classified as high risk of 
OSA and invited for overnight PSG. A total of 211 patients underwent PSG and these patients are followed up in 
the present study. The severity of OSA, the types of treatment and their benefits were evaluated by asking the 
patients to respond to a mailed questionnaire. Non-responding patients were contacted over the telephone. In 
addition, the associated co morbidities and change in severity associated with OSA treatment were noted.  

Results: We were able to contact 156 patients. Seventy four percent (128/156) patients had OSA (AHI>5) 
established by PSG and 26% (28/156) had no OSA (AHI 5). Of the 128 patients with OSA, 69% (88/128) 
patients were prescribed CPAP therapy and the rest other forms of treatment. Of the patients receiving CPAP, 
45% (40/88) patients were compliant and 55% (48/88) non-compliant (p<0.001) and their demographics were 
comparable. The AHI was significantly higher in patients receiving CPAP treatment versus patients receiving 
other treatment modalities (27 ± 23 vs. 7 ± 3, p<0.001). Sleepiness, fatigue and snoring were significantly lower 
in CPAP compliant patients versus non-compliant patients (Table 1). Compliant CPAP users reported 
favourable personality and quality of life changes versus non-compliant users (87% vs. 0 respectively). The 
number of CPAP compliant patients who had reduction in medication for co-morbidities was 38% (13/34) versus 
to 3% (1/36) in non-compliant patients (p<0.001).  

Discussion: This prospective follow-up survey of OSA patients demonstrated that the screening of patients with 
STOP questionnaire in the preoperative clinic had long term health benefits. The timely diagnosis of OSA and 
treatment with CPAP helped reduce symptoms of OSA and the severity of associated co-morbidities.  

References: Anesthesiology 2008; 108: 812-821 

Table: 1 Subjective benefits of CPAP 

Benefits  
CPAP Compliant  

(n = 40)  
(%)  

CPAP Non-Compliant  
(n = 48)  

(%)  
Snoring improved  35 (87)*  4 (8)  

Sleep quality improved  35 (87)*  4 (8)  
Improvement in tiredness  33 (82)*  3 (6)  
Blood pressure controlled  7 (17)†  1 (2)  

Weight loss  10 (25)  8 (16)  
Reduction of MD visits  3 (7)  1 (2)  

* p < 0.05; † p < 0.001 
 



S104 Abstracts

123

1066987 - MORE THAN WHAT MEETS THE EYE: A CASE OF DISCITIS POST LUMBAR PUNCTURE 
 
Vivian H. Ip1, Ban C. Tsui1 
 
1. Department of Anesthesia and Pain Medicine, University of Alberta Hospital, Edmonton, AB, Canada 
 
Purpose: Discitis is the inflammation of the intervertebral disc.It commonly occurs following spinal surgical 
procedures.(1) We describe a rare case of discitis post lumbar puncture.  
 
Clinical Features: Miss H, a 23 year old lady whose only independent activity was the ability to ambulate, 
suffered from Lennox-Gastaut syndrome which was characterized by frequent tonic-clonic seizures and 
developmental delay. Her mother gave permission for the publication of this report. She underwent a lumbar 
puncture to exclude glucose transporter deficiency by the neurologist. The lumbar puncture was performed at 
the level L3/4 which was documented as difficult and traumatic. There was no mention of the use of a face mask 
by the operator during the procedure. Miss H had difficulty in communicating her symptoms but she was 
vomiting, irritable and unable to stand 2 days after the procedure. Nuchal rigidity and photophobia were absent. 
There was no focal neurology or any sign of infection. She was managed conservatively with intravenous fluid 
and bed rest which seemed to relieve her symptoms and she was discharged two days later. 
She re-presented to ER 19 days later with worsening symptoms and her mobility was severely restricted 
secondary to excruciating back pain and spasm. MRI spine was performed which showed a signal change 
involving L3/4 vertebral body endplates as well as the interspinous ligament posteriorly.(Figure 1) Subsequently, 
the gadolinium-enhanced MRI spine confirmed the suspicion of early discitis. She was treated with analgesia 
and antibiotics which improved her symptoms after 6 weeks. However, her repeat MRI spine 2 months later 
showed a narrowing of L3/4 disc space with focal destruction of the endplates. Her mobility continued to be 
restricted. This was a severe and debilitating complication which had a profound effect on Miss H.  
 
Conclusion: Discitis is a relatively rare occurrence. It can cause debilitating neurological injury and morbidity 
which can be exacerbated by a delay in diagnosis and treatment. Our report described a delayed diagnosis of 
discitis resulting in a devastating complication from a lumbar puncture in a young lady with developmental delay. 
This emphasizes the need for a high index of suspicion for a prompt diagnosis and treatment. Furthermore, 
there has been evidence suggesting the droplets from the mouth or upper airway of nearby medical personnel 
can be a source for organism dispersal during lumbar puncture causing iatrogenic meningitis.(2) Therefore, full 
aseptic technique,including wearing a facemask should be observed as a standard of care in performing lumbar 
puncture. 
 
References: 1 J Rheumatol 1981 8:100-9 
2 Infect Control Hosp Epidemiol 1992 13:74-5 
 

 
Figure 1. MRI lower spine showing signal change at L3/4 vertebral body endplates and the ‘track of the spinal 
needle’ in the interspinous ligaments posteriorly at L3/4 
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1067190 - DO SURGICAL PATIENTS CONSUME PERMITTED FLUIDS ON THE DAY OF THE SURGERY? 
 
Anna Shadrina1, Gregory L. Bryson1 

 
1. Anesthesiology, Ottawa Hospital, Ottawa, ON, Canada 
 
Introduction: In 2009 our hospital revised its fasting policy to comply with the CAS guidelines. Patients were 
given verbal and written instructions. Clinical experience suggested that elective surgical patients are not 
compliant with these guidelines. The purpose of this quality assurance study was to see patients fasting 
behaviours, evaluate the source of preoperative fasting information, and determine if fasting duration is 
correlated with patients discomfort. 

Methods: Following research ethics board approval ASA I-IV patients for elective surgical cases were 
evaluated. Patients undergoing emergency, cataract or other minor eye surgery, and unable to read or 
understand English or French were excluded. Patients were asked to write last consumption of solids and 
liquids, to state the source of preoperative instructions and the clarity of the provided information, to assess the 
severity of five symptoms of preoperative discomfort, using numeric rating scale from 0 (no discomfort) to 10 
(worst discomfort). Outcomes were described with proportions and means with standard deviation.  

Results: Total of 155 patients were evaluated. 

The median duration of liquid fasting was 3:30 hours (IQR 6:40hrs). 

57 (37%) patients consumed more than a sip of water on the day of surgery, only 25 (16%) - more than 250 mL 
and only 13 (8%) consumed one of the recommended carbohydrate containing liquids. The Pre-Admission 
nurse recalled as the source of the information by 138 patients (89%) and written guidance by 131 (85%). 151 
(97%) of patients easily understood the fasting information. 

Table 1 represent the influence of fasting duration on the patient’s discomfort. 

1 patient could not complete the numeric rating scale. 

Discussion: Liberalizing fluid intake preoperatively has health advantages for elective surgical patients. 
Carbohydrate containing clear liquids consumed on the day of surgery were associated with improved nitrogen 
balance, less insulin resistance, less loss of lean body mass and better muscle strength.  
Despite clear verbal and written instruction less than 40% of elective surgical patients took advantage of the 
preoperative fluids available. While preoperative discomfort did not appear to be influenced by more rigorous 
fasting it remains unclear why patients restrict themselves. Future research to determine optimal preoperative 
instruction and the influence of perioperative nutrition on outcomes will be pursued.  

References: 1. Anesth Analg 2001 93(5): 1344-50 
2. Can J Anesth 2010 57(1): 58-87 
3. Clin Nutr 2005 Feb 24(1): 32-7 
4. Br J Surg 2007 Nov 94(11):1342-50 
 

 
  

sips only  
n=98 

125 ml clear fluids  
n=56  P Value 

Anxious 2.8 SD 2.7 3.3 SD 2.8 0.273 
Tired  3.0 SD 2.9 3.2 SD 3.1 0.697 

Nauseated 0.4 SD 1.2 0.5 SD 1.2 0.755 
Thirsty 3.2 SD 2.9 3.5 SD 3.1 0.557 
Hungry 3.5 SD 3.4 3.6 SD 2.8 0.805 
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1067320 - SYSTEMATIC REVIEW OF OSA PERIOPERATIVE COMPLICATIONS  
 
Jigesh K. Mehta1, Roop K. Kaw2, Frances Chung1 

 
1. Department of Anesthesia, Toronto Western Hospital, University Health Network, University Of 

Toronto, Toronto, ON, Canada 
2. Department Of Hospital Medicine, Cleveland Clinic, Cleveland, OH, United States 
 
Introduction: OSA can pose significant problems in the perioperative period. Complications include respiratory, 
cardiac and neurological systems, unplanned ICU transfers and longer hospital stay. The objective of our 
systematic review is to determine the incidence and nature of perioperative complications in preoperatively 
diagnosed OSA versus non-OSA patients.  

Methods: The databases Medline, Embase, Cochrane database of Systemic Reviews and Cochrane Central 
were searched for relevant English language articles from 1950 to present. The search strategy resulted in 6247 
articles. The irrelevant papers by title review and abstract were excluded leaving 367 records. 12 studies were 
selected including 6 case controls and 6 cohort studies and 355 were excluded due to following reasons: 
irrelevant papers (322), surgery to treat OSA (15), reviews (14), case reports (3) and duplicate (1). 

Results: In 12 selected studies, OSA was diagnosed by way of PSG, oximetry, screening questionnaire or 
physician diagnosis. Among the 12 studies, types of surgery reported were: 8 non-cardiac, 1 cardiac, 1 cardiac / 
non cardiac and 2 ambulatory surgery. Ten studies reported significantly higher postoperative complications in 
OSA vs. non-OSA patients and two studies had negative findings (Table). Length of stay (LOS), was increased 
in three studies and unchanged in four studies. Two studies tracked readmission after surgery and none were 
reported in either. 

Discussion: This review shows that patients with OSA have a higher risk of postoperative complications. 

References: 1.Mayo Clin Proceeding 2001; 76:897-905 
2.J Cardiovasc Surg 2006; 47:683-9 
3.Anesthesiology 2008; 108:822-30 
4.Chest 2008;133:1128-1134 
5.Anesthesiology 2009; 110:869-77 
6.Can J Anesth 2009; 56:819-28 
7.Chest 2009; 136(4); 29Si-30Si 
8.J of Clin Sleep Med 2010; 6:467- 472 
9.Anesthesia and Analgesia Nov2010 
10.Arch Otolaryngol Head Neck Surg.2010;136:1020-1024 
11.Anesth Analg 2003; 96:1328-35 
12.Anesth Analg 2008; 107; 138-43 
 
Table: OSA Perioperative Complications 

Study  Postop Complications  LOS  

Gupta 2001  Postop Cx: OSA vs. Control 39% vs.18%  
P < 0.001  

OSA vs. Control 
6.8 vs. 5.1 days P 

< 0.007  

Sabers 2003  
Postop Cx: OSA vs. Control  

2.1% vs. 1.3%  
(OR = 1.7) n.s.  

_  

Kaw 2006  

Encephalopathy: OSA vs. Control 10.8% vs. 1.08%  
P < 0.008  

 
 Postop infection: OSA vs. Control 10.8% vs. 2.7%  

P < 0.028  

OSA vs. Control 
11 vs. 9 days, P < 

0.1 n.s  

Chung 2008   Postop Cx:  OSA vs. Control 
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OSA vs. Control  
27.4% vs. 12.3% P < 0.016  

52 vs. 25 h, P < 
0.25 n.s  

Hwang 2008  
Postop Cx: ODI4%  5 vs. ODI4% <5  

15.3% vs. 2.7%  
(P < 0.01, OR 6.5)  

Same in both 
groups.  

Ahmad 2008  No difference in median SPO2 between OSA and Control.  -  

Gali 2009  Risk of postop Cx:  
OR = 2.7 P < 0.004  -  

Liao 2009  Risk of postop Cx:  
OR = 2.7 P < 0.004  

OSA vs. Control, 
1.3 vs. 1.8 days, P 

< 0.8. n.s  

Kaw 2009   Postop Cx: OR = 6.4 P < 0.0005  
hospital stay  

(OR =1.7, P < 
0.04)  

Stierer 2010  
Propensity with difficult intubation, intraoperative use of pressors, postop. 

O2 desaturation (p < 0.016) and postop tachycardia (p < 0.02).  
No  in unanticipated admission (p < 0.7).n.s  

-  

Memtsoudis 
2010  

 Pulmonary Cx OSA vs. control after both orthopedic and general surgical 
procedures, respectively  

P values < 0.0001  
-  

Vasu 2010  Postop Cx: OSA high risk vs. OSA low risk 19.6% vs. 1.3%  
P < 0.001  

OSA high risk vs. 
OSA low risk  

3.6 vs. 2.1 days, P 
< 0.003  

OSA= obstructive sleep apnea; LOS= length of stay in hospital 
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1067747 - AVOIDANCE OF DRUG ERRORS BY POINT-OF-CARE BARCODING 
 
Ludwik Fedorko1, Joseph A. Fisher1, Esther Fung2, Rita Katznelson1 

 
1. Anesthesia, Toronto General Hospital, University Health Network, Toronto, ON, Canada 
2. Pharmacy, Toronto General Hospital, University Health Network, Toronto, ON, Canada 
 
Introduction: Medication errors in ORs are a concern without a workable commercial solution. Currently, 
anaesthesiologists are the only health care professionals who dispense, premix/repackage, re-label, and 
administer medications without independent verification support system. An anaesthesiologist administers 
approximately 10,000 drug doses a year with reported error rates from 0.1% to 0.85%. Most of medications 
administered are considered high risk. Although majority of those errors are reversible, all of them pose 
significant risk of harm to patients. Barcode aided medication verification systems were shown to be effective in 
reducing medical errors in other areas of health care 
 
Methods: A Pharmacy and Anesthesia collaborative project of a new point-of-care barcoding aided medication 
process, was designed, developed and implemented at a academic hospital in all of it’s 20 operating rooms, 
after Local Ethics Committee approval was obtained. It provides accurate syringe labelling and independent 
ampoule/syringe verification throughout dispensation, premixing, administration and documentation process. 
The process was designed to enable real time documentation of medications, fluids, infusions and urine, blood 
loss with the use of touch pad like monitor user interface. A principle guide to design was to reduce interactions 
with the computer to absolute minimum and to make computer data entry easier and faster than paper. 
Electronic anesthesia monitor data capture was also incorporated to produce a complete intraoperative record. 
After 5 months, an anonymous survey was sent to all end-users for evaluation asking whether they had 
experienced an instance where the medication error was intercepted by the process of scanning an ampoule or 
a barcoded syringe during medication process. They also were asked to grade ease of use and preference for 
new or traditional process. At 5 and 10 months, logs of barcoding devices were collected and analyzed for the 
incidence of scanning followed by cancellation exclusive of training and maintenance process.  
 
Results: The new process was enabled in January 2010. Within the first two weeks of implementation, all 
anaesthesiologists have voluntarily adopted the new process. After 5 months of clinical use, over 60,000 
syringes were prepared and administered for over 4,000 cases using the new process. 21(52%) of 41 survey 
respondents experienced 29 potential medication errors which were intercepted by barcode scanning process 
during the 5 month period (29/60000 0.05% near miss rate). At 10 months over 8000 cases 129,234 meds were 
dispensed with 1209 returns after scanning (0.93%). No medication error incidents were reported to date. 
 
Discussion: This barcode aided medication verification process has demonstrated to be safe and effective to 
intercept and prevent potential medication errors during anesthesia. Our data support lower limits of 
dispensation errors at 0.05%, and upper limit below 0.93% (computer logs).The process has high user 
acceptance rate. It can be easily implemented in any size surgical facility. 
 
References: Can J Anesth 2001 48: 139-146  
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1069024 - EDSIDE ULTRASOUND ASSESSMENT OF GASTRIC VOLUME. VALIDATING A 
MATHEMATICAL MODEL USING GASTROSCOPIC EXAMINATION 

 
Javier E. Cubillos1, Louis Liu1, Maria Cino1, Nicholas Mitsakakis1, Vincent Chan1, Anahi Perlas1 

 
1. Faculty of Medicine, University of Toronto, Toronto, ON, Canada  
 
Introduction: Pulmonary aspiration of gastric content is a serious peri-operative complication. We have recently 
reported the use of portable ultrasound as a non-invasive tool to assess gastric content, both qualitatively and 
quantitatively at the bedside. In our previous study we presented a mathematical model to predict gastric 
volume based on antral cross-sectional area (CSA). The present study aims to test (validate or revise) our 
previously built mathematical model by correlating it with measurements of gastric volume by direct suctioning 
during gastroscopic examination.  

Methods: After REB approval and written patient consent, 110 patients will be enrolled to participate in this 
study. Following an overnight fast, subjects are randomized to ingest one of 6 different volumes of apple juice 
(0mL, 50 mL, 100 mL, 200 mL, 300 mL or 400 mL). Following ingestion, a focused ultrasound examination of 
the stomach is performed by a blinded sonographer, following a standardized scanning protocol. The antrum is 
identified, and its cross-sectional area is documented. A “predicted” gastric fluid volume is calculated based on 
our existing mathematical model and compared to the volume suctioned during gastroscopic examination.  

Results: Fifty-six subjects have been studied so far. Results suggest that the existing mathematical model 
correlates in a linear manner with suctioned gastric volumes, but tends to overestimate gastric volume. 
Therefore a new mathematical model is being fitted to more closely represent “true” gastric volume. The new 
resulting adjusted equation is as follows: Volume = 134.0212*[log (lat) – 1.45431]2 (figure 1). This new model 
(represented by a black line) more closely correlates with the suctioned volumes (red circles) than the previous 
mathematical model (blue circles). 

Discussion: Interim results suggest that the existing mathematical model needs to be adjusted to more 
accurately predict gastric fluid volume. The new equation correlating antral cross-sectional area to gastric 
volume is not affected by either gender, weight, height or Body Mass Index which suggests this model is 
applicable to all adults within the demographic ranges studied, and may simplify its future clinical application.  

References: 1) Perlas A, Chan V, Lupu C, Mitsakakis N, Hanbidge A. Ultrasound assessment of gastric content 
and volume. Anesthesiology 2009; 111:82-89 
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1034172 - EXTERNAL DACRYOCYSTORHINOSTOMY BY MEDIAL PEERIBULBAR BLOCK 
 
Waleed R. Soliman1, Imtiaz A. Chaudhry2, Mamdouh Fathy1 
 
1. Anesthesia, King Khaled Eye Specialist Hospital, Riaydh, Saudi Arabia 
2. Oculoplastic, King Khaled Eye Specialist Hospital, Riyadh, Riyadh, Saudi Arabia 
 
Introduction: Dacryocystorhinostomy (DCR) involves making a direct fistula from lacrimal sac to the nasal 
space as an alternative pathway to enable unobstructed drainage of tears.The procedure is indicated in patients 
with epiphora due to nasolacrimal duct obstruction (NLDO) or dacryocystitis resulting in formation of 
mucocele(1).Most surgeons prefer to do DCR under general anesthesia (GA) which completely eliminates the 
surgical pain especially during periosteal elevation and creation of the osteotomy.However,in many situations 
GA may represent a potential threat for patient’s life.There has been emphasis on the use of local anesthesia for 
most of ophthalmic procedures. The ability to do this procedure under local blockade may enable some patients 
an opportunity to have such procedure who otherwise would have been found unsuitable for GA. The purpose of 
this prospective study was to evaluate the clinical efficacy, acceptability and practicality of single injection medial 
peribulbar block in combination with nasal preparation for external DCR. 
 
Methods: After the approval of the IRB and informed patient consent, subjects undergoing external DCR were 
recruited into this prospective study. Local anesthesia was administered by any of the authors. The techniques 
involve topical anesthesia of the eye on the operated side with Oxybuprocaine, Tetracaine followed by povidone 
iodine 5% eye drops. A mixture of Bupivacaine, Lidocaine and Hyaluronidase was injected between the 
caruncle and medial canthus to a depth of 1.25 to 1.5 cm through a sharp needle. Akinesia of recti muscles 
were assessed after 10 minutes, if the eye still moving supplementary injection were given using the same 
technique.The nostril on the operated side sprayed with 4% lidocaine followed by packing with xylometazoline 
0.1%. The surgeon assessed feasibility of the technique, need for intraoperative supplement, intraoperative 
difficulties and patient’s satisfaction with the procedure as well as their willingness to have the same procedure 
under similar circumstances or recommend it to others.  
 
Results: During an 18-months period, 66 patients underwent their DCR under local anesthesia, demographic 
and surgical data are shown in (Table 1). Adequate akinesia was obtained from the first injection in 91% of 
patients with a mean volume of 7.9 ml. Maximum volume of local anesthetic used during the whole procedure 
was 15 ml. Postoperatively, 81.8 % of patients showed acceptability of the procedure under local anesthesia for 
the other side or recommend it to others. 
 
Discussion: The limitation of the current work is blinded random design was not feasible as GA represent a 
high risk for many of our patients population. 
 
In conclusion: External DCR performed under single injection medial peribulbar block is acceptable and reliable 
alternative for GA. 
 
References: 1.Hurwitz JJ, Mwekue S,DeAngelis D.Outcome of lacrimal surgery in older patients.Can J 
Ophthalmol 2000;35:18-22.  
 
Table (1) Demographic and surgical data: 

Item  Description  
Age  59.7 (33-79)yrs  

Gender  
Female  

Male  

 
54 (81.8%)  
12 (18.2%)  

Operative time  53.7 (29-71)min  
Estimated blood loss  36.3(10-300) ml  

Hospital stay  0.85 (0-2) days  
Repeat DCR  6 (9.1%)  

Data expressed as a mean and range or number and percentages 
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1045738 - ANTERIOR ORBIT ANESTHESIA FOR GLAUCOMA SURGERY 
 
Waleed R. Soliman1 

 
1. Anesthesia, King Khaled Eye Specialist Hospital, Riaydh, Riyadh, Saudi Arabia 
 
Introduction: Peribulbar blockade is most commonly used regional technique for glaucoma filtration 
procedures.It has been reported that the technique is associated with the risk of sight threatening complications 
which is less tolerated in glaucoma patients as the condition itself characterized by progressive pressure and 
damage to the optic nerve head. The anterior orbit is the space between the lids and the sites of attachment of 
the extraocular muscles to the periorbital area & sclera.It ends 2-5 mm anterior to the equator of the globe and it 
is mainly filled with adipose and connective tissue[1].Peribulbar needle placed into this space may reduce the 
needle related complications.The half inch (12.5mm) needle if introduced into the anterior orbit it cannot pass 
further posterior[2].The aim of this study was to demonstrate the efficacy of half inch needle length in performing 
ophthalmic block for glaucoma filtration procedures. 

Methods: After obtaining the hospital's IRB approval and informed patient consent,150 patients undergoing 
Ahmed’s implant or trabeculectomy procedures were enrolled.Peribulbar blockade was performed with 27 G, 
half inch length needle.The needle was inserted transcutaneously through the lower eyelid in the inferotemporal 
above the inferior orbital notch perpendicular to the skin.Digital pressure was applied by the thumb and index 
fingers around the needle hub during injection to promote posterior spread of the injectable. After negative 
aspiration,7-10 ml of local anesthetic solution consists of Bupivacaine 0.5%, Lidocaine 2% in a ratio of 3:2 with 
hyaluronidase 5unit/ml was injected until achieving total drop of the upper eyelid. Ocular Akinesia was assessed 
10 minutes after the block using the Simple Akinesia Score.The score ranged from Eight [normal eye] to Zero 
[totally akinetic],for the purpose of the study, a score of one or zero was accepted to provide adequate analgesia 
for the surgical procedure to be performed.If after 10 minutes the block was inadequate for surgery, 
supplementary anesthesia was provided using the same needle. 

Results: Demographic and descriptive date were shown in table (1). Adequate Akinesia score (one or zero) 
was achieved after the first injection in 138 patients (92%) while 12 subjects (8%) required supplementary 
injections.A total number of 16 supplementary injections were given. Initial volume injected was 9(1.8)ml with 
total volume of 10.7(2.8)ml after supplementary injections.Conjuctival chemosis was observed in 16.6% of 
patients after the block.No sight threatening complications were reported.  

Discussion: Conclusion: Using half inch length needle for anterior orbit anesthesia showed satisfactory results. 
This technique is effective for glaucoma filtration surgery. The author recommends large study to detect safety 
of the technique. 

References: 1.Ophthalmic Anesthesia. Thorofare, NJ, Slack Inc.,1993. 
2.Acta Anaesthesiol Scand 2009; 53:247-50. 
 
Table (1) demographic and descriptive data: 

Item  Description  
Age (years)  60.13 (12.8)  

Sex  
Male  

Female  

91(60.6%)  
59 (39.3%)  

BMI (kg/m2)  26.5 (5.9)  
ASA Classification  

I  
II  
III  
IV  

 
20 (13.3%)  
35 (23.3%)  
79 (52.6%)  
16 (10.6%)  

Side  
Rt eye  
Lt eye  

83 (55.3%)  
67 (44.6%)  

Duration of surgery (min)  33.90 (28.8)  
Data expressed as a mean value and standard deviation or number and percentages 
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1057923 – ULTRASOUND INFRACLAVICULAR BLOCK : COMPLICATIONS AND SUCCESS 
 
Mylène Lecours1, Nicolas Dion2, Simon Lévesque2, Marie-Josée Nadeau2, Annie Dionne3, Alexis F. 
Turgeon4, Pierre Nicole2, Dany Côté2 

 
1. Department of Anesthesiology, Université Laval, Québec, QC, Canada 
2. Department of Anesthesiology, CHA (Hôpital de l'Enfant-Jésus et Hôpital St-Sacrement), Québec, 

QC, Canada 
3. Department of Neurology, CHA (Hôpital de l'Enfant-Jésus), Québec, QC, Canada 
4. Department of Anesthesiology, CHA (Hôpital de l'Enfant-Jésus) et Centre de recherche du CHA, Axe 

Traumatologie - Urgence - Soins Intensifs, Université Laval, Québec, QC, Canada 
 
Introduction: The ultrasound-guided infraclavicular block (ICB) allows adequate anesthesia for elbow, wrist and 
hand surgery. Recent studies favor a single injection posterior to the axillary artery over multiple injections.1,2 
However, the complications related to the single injection ICB and its success rate are not well known. We 
hypothesized that the ultrasound-guided ICB with a single injection is safe and has a high success rate. 

Methods: In this retrospective cohort study conducted in two academic hospitals, all ultrasound-guided single 
injection ICB performed over a 2-year period (2008-2010) during opening hours were identified using a local 
database. Patients under 18 yo and continuous ICB were excluded. The primary endpoint was the rate of 
complications and the secondary endpoint was the success rate of the ICB. Data collection was performed by 3 
investigators using a standardized case report form. Demographic data, data related to potential complications 
and the expertise of the clinician performing the ICB were collected in patients' charts. Each patient was 
contacted by phone to complete, after informed consent, a brief standardized questionnaire looking for potential 
late complications. All symptoms or signs, objectives or subjectives, were considered as potential complications. 
The relation of all potential neurological complications with the ICB was then evaluated by two experts in 
regional anesthesia using a Likert scale (1: certainly related to the ICB, 2: probably, 3: possibly; 4: undecided; 5: 
possibly, 6: probably, 7: certainly not related to the ICB). All cases scoring 3 or less were then evaluated by a 
neurologist. The ICB was considered successful if surgery was performed without requiring additional 
block/infiltration or general anesthesia. Clinicians were considered experts if they had completed at least 30 
single injection ultrasound-guided ICB. Descriptive statistics were performed and exact 95% confidence 
intervals calculated (Fisher's test). Local REB approval was obtained. 

Results: A total of 627 ICB were reviewed (615 patients). Among those, 495 ICB (79%) were evaluated by 
phone interview. Patients were mostly men with a mean age of 53 and a BMI of 25.8 having undergone plastic 
or orthopedic surgery. Mepivacaine 1.5% was the most often used local anesthetic (96% of cases) with a 
median volume of 30 mL (25-75%IQR 30-38). We identified 131 potential neurological complications: 7 of them 
were deemed to be associated with the ICB (score  3) and were presented to a neurologist. Among those, 4 
were retained as possibly linked to the BIC, but underwent complete resolution of symptoms at time of 
evaluation. The 3 remaining cases were not linked to the BIC (2 patients with a normal electromyogram; 1 
patient with symptoms considered related to the surgery following repeat interview). Two possible cases of local 
anesthetic toxicity were observed. The success rate was 93% (95%CI 91-95%) and was comparable between 
experts and non experts (94 vs 93%). 

Discussion: In this retrospective cohort study, we observed very few complications associated with a single 
injection ultrasound-guided ICB and a high success rate, regardless of the expertise. Thus, this technique 
seems safe, reliable, and easy to perform. 

References: 1. Anesth Analg 2010 (111) : 1325-1327. 
2. Anesth Analg 2009 (109) : 668-672. 
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1062972 - EVALUATION OF DEXAMETHASONE VERSUS CLONIDINE AS ADJUVANTS TO 1.5% 
LIGNOCAINE WITH ADRENALINE IN INFRACLAVICULAR BRACHIAL PLEXUS BLOCK FOR 
UPPER LIMB SURGERIES. (A PROSPECTIVE, RANDOMIZED, PLACEBO CONTROLLED 
TRIAL) 

 
Dipal M. Shah1, Mahesh K. Arora1, Anjan Trikha1, Ganga Prasad1, Rani Sunder1, P. Kotwal2 

 
1. Anesthesiology, All India Institute of Medical Sciences, New Delhi, New Delhi, India 
2. Othopedics, All India Institute of Medical Sciences, New Delhi, New Delhi, India 
 
Introduction: Adjuvants are added to regional blocks to hasten the onset of the local anesthetics or prolong 
their duration of action. The role of clonidine as adjuvant is well established. We aimed to compare the efficacy 
of clonidine and dexamethasone as adjuvants to 1.5% lignocaine with adrenaline in infraclavicular brachial 
plexus block.  

Methods: 53 ASA-I and II patients aged 18 to 60 years scheduled for upper limb surgery were randomized to 3 
groups to receive 1.5% lignocaine with 1:200,000 adrenaline and the study drugs. Group S (n=13) received 
normal saline, group D (n=20) received dexamethasone and group C (n=20) received clonidine. The time to 
onset and peak effect, duration of the block (sensory and motor) and postoperative analgesia requirement were 
recorded. 
 
Results: The 3 groups were comparable in terms of time to onset and peak action of motor and sensory block, 
post operative analgesic requirements and pain scores. 90% of the blocks were successful in group C 
compared to only 60% in group D (p=0.028). The duration of sensory and motor block in group S, D and C were 
217.73±61.41min, 335.83±97.18min and 304.72±139.79min and 205.91±70.1 min, 289.58±78.37 min and 
232.5±74.2 min respectively. There was significant prolongation of sensory and motor block in group D as 
compared to group S (p<0.5). Time to first analgesic requirement was significantly more in groups C and D as 
compared with group S (p<0.5). Clinically significant complications were absent. 

Discussion: Clonidine had significantly higher success rate as compared with dexamethasone. The addition of 
clonidine resulted in prolonged sensory blockade as compared with motor blockade.  

Clinical application is in outpatient setting where patients can leave the hospital while being pain free and with 
complete recovery of motor function, earlier assessment of nerve injuries by the surgeons, facilitation of pain 
free physiotherapy. 

Dexamethasone and clonidine provided equivalent increase in duration of analgesia and anaesthesia which was 
significantly more as compared with lidocaine. 

We conclude that clonidine is more efficacious than dexamethasone as an adjuvant to 1.5% lignocaine in 
brachial plexus blocks. 

References: 1. Wilson JL, Brown DL, Wong GY, et al. Infraclavicular brachial plexus block: Parasagittal 
anatomy important to the coracoid technique. Anesth Analg 1998; 87:870–873. 
2. Murphy DB, McCartney CJ, Chan VW. Novel analgesic adjuncts for brachial plexus block: A systematic 
review. Anesth Analg 2000; 90:1122–1128. 
3. Quang Hieu De Tran, Antonio Clemente, Julian Doan, Roderick J. Finlayson. Brachial plexus blocks: A review 
of approaches and techniques. CAN J ANESTH 2007; 54(8): 662–674. 
4. Ali Movafegh, Mehran Razazian, Fatemeh Hajimoahamadi, Alipasha Meysamie. Dexamethasone added to 
lidocaine prolongs axillary brachial plexus blockade. Anesth Analg 2006; 102 : 263-7. 
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1063600 - IMPACT OF THE PREOPERATIVE ANAESTHESIA CLINIC MEETING ON PATIENT’S 
PREFERENCE FOR SPINAL VERSUS GENERAL ANAESTHESIA FOR LOWER LIMB JOINT 
ARTHROPLASTY 

 
Gita Raghavan1, Vidur Shyam1, Rachel Phelan1, John Murdoch1 
 
1. Anesthesiology and Perioperative Medicine, Queen's University, Kingston, ON, Canada 
 
Introduction: Patients can have preconceived opinions or fears regarding spinal anaesthesia.(1) The 
presurgical meeting with an anesthesiologist offers a chance to provide information for an informed anaesthetic 
choice and to allay anxieties. We hypothesized that meeting with the anesthesiologist would alter patients’ 
anaesthesia preference in favour of spinal anaesthesia and reduce anxiety levels.  

Methods: Following Research Ethics Board approval and informed consent, 62 patients undergoing elective hip 
or knee arthroplasty were recruited from the preoperative assessment clinic. In this prospective study, a 
questionnaire was administered before and immediately after the meeting with an anaesthesiologist, who had 
no knowledge of the study questions. The primary outcome was preference for general versus spinal 
anaesthesia while the secondary outcome was anxiety, measured using a modified Amsterdam Preoperative 
Anxiety and Information Scale (APAIS). Other secondary outcomes included reasons for change of anaesthetic 
preference and concerns for side effects. Chi square test and Fisher's exact test were used to analyze changes 
in anaesthetic preference and concerns for side effects; paired t tests were used to compare anxiety levels (p< 
0.05).  
 
Results: 62 patients, (35 female, 27 male, mean age 67+/- SD 10) were recruited over a six week period. We 
observed a significant decrease in patients preferring general (48% to 18%, p< 0.01) and a significant increase 
in patients preferring spinal (39% to 74%, p< 0.01) anaesthesia before versus following the meeting with the 
anaesthesiologist. The most frequent reason quoted for this change was “being more knowledgeable” with 
“safety” ranked second. Of those reporting the greatest concern for having spinal anaesthesia, the commonest 
reason (72%) was that of "hearing intraoperative sound". Regarding side effects, the most frequent concerns 
were “nerve damage” and “paralysis”. All concerns regarding side effects and all anxiety measures were 
significantly reduced post meeting except anxiety directly associated with the anaesthetic. This was likely 
attributable to patient’s anxiety scores for the anaesthetic already being low prior to the meeting. 

Discussion: The anaesthetic preoperative interview significantly influences patients’ choice in favour of spinal 
anaesthesia for major lower limb arthroplasty and reduces anxiety.  

References: (1) J Clin Anesth 7(5):389-94, 1995 

 
Frequency of patients' expression for preferred anaesthesia modality pre and post meeting the anesthesiologist. 
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1066053 - PREDICTORS FOR NEUROLOGIC SEQUELAE AFTER REGIONAL ANESTHESIA  
 
Vivian H. Ip1, Ban C. Tsui1 
 
1. Department of Anesthesia and Pain Medicine, University of Alberta Hospital, Edmonton, AB, Canada 
 
Introduction: Neurological deficit is a recognized complication after regional anesthesia. Although the risks are 
relatively low (1), this can be devastating and debilitating. Patient, surgical, and anesthetic risk factors may all 
contribute to peripheral nerve injuries after surgery (2). We conducted a qualitative systematic review to identify 
the independent predictive factors for developing post-operative neurologic sequelae following regional 
anesthesia. This is to enable better risk assessment and patient selection prior to the performance of regional 
techniques.  
 
Methods: Systematic search was conducted through MEDLINE (January 1950 to July 2008) and EMBASE 
(January 1980 to July 2008), and relevant reference lists for all studies investigating the risk factors for 
temporary or permanent post-operative neurological deficits in adults. All studies meeting the inclusion/exclusion 
criteria were independently reviewed, critically appraised, and data extracted by the authors. 

Results: We identified 15 eligible studies for final analysis. This included a total of 2,725,195 patients.(Table 1) 
For peripheral nerve blocks, pain at injection site and a high tourniquet pressure (>400mmHg) were identified as 
predictors for development of post-operative neurological complications. Two studies found paresthesia during 
block procedure as an independent risk factor for developing post-operative neurological deficits although this 
finding was contradicted by two other studies comparing the paresthesia technique and trans-arterial approach 
or nerve stimulator techniques. For neuraxial blocks, associative factors include paresthesia during block 
procedure, pain on injection, spinal stenosis, pre-operative valgus deformity for knee arthroplasty, previous 
laminectomy or pre-existing neuropathy. Interestingly, many factors which were thought to be associated with 
postoperative neurologic sequelae such as diabetes, the use of vasoconstrictor, long-bevelled needle and the 
number of needle passes have not shown any significant correlation.  

Discussion: Qualitative analysis of the studies shows a wide range of predictive factors for post-operative 
neurological impairment. Important predictive factors can be helpful in risk assessments, and patient selection 
for regional techniques or help identifying those who may be predisposed to develop post-operative neurological 
complications. More vigorous studies with robust statistics and validated designs are needed to investigate this 
field of interest. 

References: (1) Reg Anesth Pain Med 2009 34:534-541. 
(2) Anesth Analg 2001 93:1606-11. 
 
Table 1. Table showing the number of different studies and the risk factors found for post-operative neurological 
deficits 

Type of block Number of Studies Number of patients Risk factors 

Upper limb  6 2641 Paresthesia during needle placement 
Long tourniquettime  

Combined upper and lower limb 2 4907 Tourniquet pressure >400mmHg 

Neuraxial 6 2,613,917 

Pre-existing neuropathy  
Spinal stenosis  

Paresthesia during puncture  
Previous laminectomy  

Pre-existing valgus deformity (TKR) 

Neuraxial and peripheral block 1 103,730 Paresthesia during puncture  
Pain during injection  
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1066463 - SPINAL ANESTHESIA FOR A PATIENT WITH HEREDITARY ANGIOEDEMA TYPE 3 
 
Chadi Saliba1, Srinivasan Krishnamurthy2, Fanny Silviu-Dan3, Thomas Schricker1, Ralph Lattermann1 

 
1. Anesthesia, McGill University Health Centre, Montreal, QC, Canada 
2. Obstetrics & Gynecology, McGill University Health Centre, Montreal, QC, Canada 
3. Clinical Immunology and Allergy, McGill University Health Centre, Montreal, QC, Canada 
 
Purpose: Hereditary Angioedema (HAE) is a rare autosomal dominant disorder characterized by a deficiency of 
functionally active C1-esterase inhibitor (C1-INH), allowing uncontrolled activation of the classic complement 
cascade (1). Vasoactive mediators and increased permeability of post-capillary venules typically lead to 
subcutaneous and mucosal oedema of the upper respiratory and gastrointestinal tract, without urticaria or 
pruritus. 

We describe the perioperative management of a woman with HAE type 3 who was scheduled for elective 
ovarian cyst removal. Consent to publish this case report was obtained from the patient. 

Clinical Features: A 46 year old female patient presented with repeated episodes of facial swelling leading to 
dysphagia and dyspnea since 5 years. These episodes were triggered by dental work and x-rays, by chewing 
cinnamon gum or by maintaining her face down in the opening of a massage table. 

She did not take any medication. There was no prevalence of the attacks during the perimenstrual period and 
the family history of similar symptoms was negative. 

Laboratory tests showed quantitatively normal levels of C1-INH, C3 and C4. The C1-INH functional level was 
normal on one occasion and low (0.64, normal 0.68) on another. The working diagnosis was that of a HAE type 
3, in which the angioedema is bradykinin mediated. Symptoms are thought to be induced or worsened by 
estradiol and in fact preoperative levels were elevated (1680 pmol/l). 

In order to avoid airway manipulation, the preoperative plan was to perform a mini-laparotomy under neuraxial 
anesthesia rather than a laparoscopic procedure under general anesthesia. The decision was made to have two 
doses of C1-INH concentrate (1000 units, Berinert®) available for treatment of angioedema, but not to give 
Berinert® prophylactically. 

On the day of the operation, the patient received iv sedation with midazolam and spinal anesthesia was 
performed using bupivacaine 0.75% 15 mg with fentanyl 20 mcg. The surgical procedure was successfully 
carried out and no signs of angioedema were observed. Postoperative estradiol levels were lower than before 
(130 pmol/l) and the patient has not had any episodes of angioedema since. 

Conclusion: Spinal anesthesia was safely performed in a patient with hereditary angioedema type 3 scheduled 
for elective ovarian cyst removal. 

References: 1 Anesth Analg 2010 110: 1271-80  
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1066469 - IDENTIFICATION OF OCCULT DEEP VENOUS THROMBOSIS DURING ULTRASOUND 
GUIDED FEMORAL NERVE BLOCK 

 
Lisa Pillo1, Colin McCartney1 

 
1. University of Toronto, Toronto, ON, Canada 
 
Purpose: To increase awareness of unexpected pathology identified during ultrasound-guided procedures. 
 
Clinical Features: A 71 year old female presented for open reduction and internal fixation of a left distal femur 
fracture. The fracture had been sustained after a fall from standing height while ambulating. Initially the 
management strategy for the fracture was non-operative immobilization. Increasing pain resulted in the patient 
returning to hospital and subsequent referral to orthopaedic surgery for operative fixation. Consent was obtained 
from the patient with regard to the surgical procedure, anesthetic management and use of case details/images 
for academic purposes. 

Ultrasound guided femoral nerve block was undertaken. The femoral artery was identified through pulsatile flow 
and colour Doppler. Immediately medial to the femoral artery the femoral vein was identified. However, the 
appearance of the femoral vein was unusual. The femoral vein was non compressible and no flow was identified 
on colour Doppler. The femoral nerve block was abandoned. A large thrombus was discovered in the left 
femoral vein, extending to the inferior vena cava. 

Conclusion: Undertaking the ultrasound-guided femoral nerve block diagnosed an occult DVT in our patient. 
This pathology would not have been identified if a nerve stimulator technique had been undertaken. In this case, 
life-threatening pulmonary embolism may have been prevented. In this case, discovery of the occult DVT led to 
a change in management for our patient. Operative fixation was delayed and the patient underwent inferior vena 
cava filter placement. A substantial risk – of massive pulmonary embolism during operative fixation – was 
avoided. 
 
 
References: 1. Abelseth, G. “Incidence of Deep-Vein Thrombosis in Patients with Fractures of the Lower 
Extremity Distal to the Hip.” Journal of Orthopaedic Trauma 10.4 (1996): 230-235 
2. Zahn, H. "The Preoperative Prevalence of Deep Vein Thrombosis in Patients with Femoral Neck Fractures 
and Delayed Operation." Injury 30.9 (1999): 605-07 
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1066997 - TO STUDY THE EFFICACY OF MAGNESIUM AS AN ADJUVANT TO BUPIVACAINE IN THREE- 
IN- ONE NERVE BLOCKS FOR ARTHROSCOPIC KNEE LIGAMENT REPAIR 

 
Mahesh K. Arora1, Thilaka Muthiah2 

 
1. Anesthesiology, All India Institute of Medical Sciences, New Delhi, Delhi, India 
2. Anesthesiology, All India Institute of Medical Sciences, New Delhi, Delhi, India 
 
Introduction: Arthroscopic anterior cruciate ligament (ACL) repair is a minimally invasive procedure of the 
knee. Three- in- one and femoral nerve blocks are proven modalities for postoperative analgesia following ACL 
reconstruction. This prospective randomised study aimed at evaluating the efficacy of magnesium as an 
adjuvant to bupivacaine in 3- in- 1 block for ACL reconstruction. 
 
Methods: 60 ASA 1 & 2 patients (18- 60 years) scheduled for arthroscopic ACL reconstruion were randomly 
allocated to Gr C (3- in- 1 block with 30 ml of 0.25% bupivacaine+ 1.5 ml of intravenous saline), Gr IvMg (block 
with 30 ml of 0.25% bupivacaine+ 1.5 ml of solution containing 150 mg magnesium intravenously) and Gr BlMg ( 
block with 30 ml of 0.25% bupivacaine and 150 mg of magnesium + 1.5 ml of intravenous saline). All the 
patients received general anaesthesia and the blocks were performed after induction, under nerve stimulator 
guidance. Fentanyl boluses (1μ/ kg) were used to supplement intraoperative analgesia. Postoperatively visual 
analog scale (VAS) scores were monitored for 24 hours, and patients were given nurse controlled analgesia 
with boluses of 3 mg morphine when they had VAS sores  4. 
 
Results: Demographics, haemodynamic parmeters, intraoperative fentanyl requirement, postoperative VAS 
scores and total morphine requirement were comparable between groups. The time to first analgesia was 
significantly prolonged in Gr BlMg ( 789 ± 436 mins) compared to Gr C ( 466 ± 290 mins) and Gr IvMg ( 519 ± 
274 mins), [p= 0.02 and 0.05 respectively]. Significantly less number of patients in Gr BlMg (1/20) received 
morphine in the first 6 hours postoperatively, compared to Gr C (8/20) and Gr IvMg (6/ 20) [p= 0.008 & 0.03 
respectively]. Post operative nausea and vomiting occurred in one patient in each group. No other side effects 
were noted. 
 
Discussion: Magnesium as an adjuvant to bupivacaine in three- in- one block for ACL reconstruction 
significantly prolongs the time to first analgesia and reduces the number of patients requiring morphine in the 
immediate postoperative period. 
 
References: 1. Frost S, Grossfeld S, Kirkley A et al. The efficacy of femoral nerve block in pain reduction for 
outpatient hamstring anterior cruciate ligament reconstruction: a double-blind, prospective, randomized trial. 
Arthroscopy. 2000 Apr;16(3):243-8. 
2. Mulroy MF, Larkin KL, Batra MS et al. Femoral Nerve Block With 0.25% or 0.5% Bupivacaine Improves 
Postoperative Analgesia Following Outpatient Arthroscopic Anterior Cruciate Ligament Repair. Reg Anesth Pain 
Med. 2001 Jan-Feb;26(1):24-9. 
3. Gunduz A, Bilir A, Gulec S. Magnesium added to prilocaine prolongs the duration of axillary plexus block. Reg 
Anesth Pain Med. 2006 May-Jun;31(3):233-6. 
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1067791 - US-GUIDED TRANSVERSALIS FASCIA PLANE BLOCK IN ILIAC CREST BONE GRAFT 
 
Meera Harris1, Ki Jinn Chin1, Danielle Factor1, Brent Graham2, Vincent Chan1 
 
1. Anesthesiology, University of Toronto- Toronto Western Hospital, Toronto, ON, Canada 
2. Hand Surgery Program, Toronto Western Hospital - University Health Network, Toronto, ON, Canada 
 
Introduction: Iliac crest bone graft (ICBG) harvesting is associated with a significant amount of acute pain in 
the first 24 hours after surgery. While the transversus abdominis plane (TAP) block has been described as a 
method of providing analgesia for ICBG harvesting, it may not be the most suitable technique as it only blocks 
the L1 dermatome 50% of the time. The transversalis fascia plane (TFP) block is a novel ultrasound (US)-
guided technique that reliably blocks the L1 dermatome. We report our preliminary experience with the TFP 
block for analgesia for ICBG harvesting. 

Methods: Following institutional ethics board approval, we retrospectively reviewed patients who had 
undergone anterior ICBG harvesting in conjunction with distal forearm surgery between 1 November 2009 and 
30 April 2010. All patients received a single-shot brachial plexus block for anesthesia of the primary surgical 
site, and either general anesthesia (GA) or spinal anesthesia (SA) for the ICBG harvest site. Patients who had 
spinal anesthesia were routinely sedated intraoperatively with IV midazolam, fentanyl, and propofol . Patients 
then received an US-guided TFP block depending on whether an anesthesiologist with necessary expertise was 
available. Needle tip position for TFP block was confirmed by injecting 1-3 mL of 5% dextrose solution, and 
followed with an injection of 20 mL of 0.5% ropivacaine with 5mcg/ml of epinephrine. 
The following outcomes were analysed: 1) total intraoperative dose of opioid (expressed as IV morphine 
equivalents), 2) total dose of opioid administered in the postoperative care unit (PACU), 3) admission pain score 
in PACU, 4) discharge pain score in PACU. 

Results: We identified 27 patients in total, 11 of who received a single-shot US-guided TFP block prior to 
surgery. Anesthesia for ICBG harvesting was provided by GA in 16 patients and by SA in 11 patients. Patients 
who received a TFP block had a trend to lower intraoperative opioid requirements (8.9±6.6 vs. 10.5±8.7 mg IV 
morphine) and lower admission pain scores in PACU (1.3±1.8 vs. 2.3±2.7), as well as significantly lower PACU 
opioid requirements (2.0±3.7 vs. 8.3±8.2 mg IV morphine, P=0.026). In the subset of patients who had a GA, 
significantly lower PACU opioid requirements (3.2±4.3 vs. 9.2±7.5 mg IV morphine, P=0.08) and discharge pain 
scores (1.1±2.0 vs. 4.0±2.6, P=0.03) were observed in those who received a TFP block compared to those who 
did not. 

Discussion: This small retrospective review supports the analgesic efficacy of the TFP block in ICBG 
harvesting. We are presently conducting a randomized controlled trial to verify these findings and to further 
define the clinical characteristics of the block.  

References: 1) Foot Ankle Int 2005;26:147-151. 2) Reg Anesth Pain Med 2010; 35(6): 520-524. 3) Anaesth Int 
Care 2010; 38: 1-9. 4) Can J Anesth 2009; 56: 618-62. 
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1068020 - TIME COURSE OF EFFECT OF ROPIVACAINE IN PATIENTS FOLLOWING A PERIPHERAL 
NERVE BLOCK 

 
François Gaudreault1, Pierre Drolet2, Louis-Phillipe Fortier2, Issam Tanoubi2, Michel Fallaha3, France 
Varin1 

 
1. Pharmacie, Université de Montréal, Montréal, QC, Canada 
2. Anesthésie, Hôtpital Maisonneuve-Rosemont, Montréal, QC, Canada 
3. Chirurgie, Hôtpital Maisonneuve-Rosemont, Montréal, QC, Canada 
 
Introduction: The sensory block of local anesthetics (LAs) following peripheral nerve block has not been 
quantitatively assessed before. This study was therefore designed to evaluate the time of onset, duration and 
most importantly, variation in intensity of ropivacaine action after a femoral nerve block (FNB) in patients 
undergoing total knee arthroplasty. It is part of a program aimed at characterizing the pharmacokinetic-
pharmacodynamic (PK/PD) relationship of commonly used LAs. 

Methods: After REB approval and written informed consent, FNB was performed in fourteen patients using 20 
mL of ropivacaine 0.5%. Needle nerve proximity was confirmed by both, ultrasound and nerve stimulation. The 
intensity and duration of the block was monitored throughout the perioperative period using current perception 
threshold (CPT) measurements in mA at standardized locations on both thighs to exclude systemic effect of co-
administered drugs. Data were converted to % of maximum possible effect (%MPE), calculated as 
((CPTobserved- CPTbaseline)/(CPTmax- CPTbaseline)*100).  

Results: Mean time to achieve 50 % of the MPE occurred 19.5 min after FNB (range: 7.5 – 33.2 min) whereas 
27.8 h (range: 22.1 – 33.2 h) were necessary for the offset. We also observed in most of our patients that CPT 
did not return to baseline values and that, for both thighs (mean drift for the operated thigh: -38%, range: -8.2 to 
-67%). To account for that baseline shift, the % MPE was 'normalized' 

Discussion: This study proposes a new method to quantitatively assess FNB after single injection of 
ropivacaine. Considerable variation in the magnitude of drift between pre- and postoperative %MPE baseline 
values have to be 'normalized' to adequately characterize the full extent of FNB intensity vs time. Whether 
variation in CPT baseline values can be attrituted to postoperative hyperalgia [1] or other phenomenon is open 
to discussion.  

References: [1] Anesthesiology 2002;97:1591– 6 
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1052208 - ANAESTHETIC MANAGEMENT OF IATROGENIC TRACHEAL RUPTURE 
 
Joanna M. Dion1, Achal Dhir1 

 
1.  Department of Anesthesia and Perioperative Medicine, University of Western Ontario, London, ON, 

Canada 
 
Purpose: This case report presents an intra-operative iatrogenic anterior tracheal rupture, occurring during 
sternotomy for coronary artery bypass grafting (CABG). The focus is recognition and early management of 
unexpected airway injury. Also presented is a literature review defining risk factors for, and incidence, 
complications and management of, iatrogenic tracheal injury. 

Clinical Features: Informed consent was obtained as per our institutional research ethics board via the consent 
form. 

This 74 year old male was undergoing urgent CABG. Anterior tracheal rupture occurred during sternotomy or 
subsequent cautery dissection. The anesthesia team suddenly recognized a leak in the breathing circuit 
localized to the endotracheal tube (ETT) cuff, damaged in addition to the trachea. The surgical team was 
immediately notified, and they subsequently discovered an 8-9 mm diameter laceration to the anterior trachea 
between the second and third tracheal rings. The ETT was gently advanced distally and ventilation and 
oxygenation were achieved with frequent cuff re-inflation until the fiberoptic bronchoscope was brought to the 
operating room. Tracheobronchoscopy was then used to confirm the tip of the ETT just above the carina. 
Fortunately, there was minimal bleeding, and the ETT position allowed safe ventilation of both lungs. The 
surgical team requested the laceration be repaired prior to tube exchange, which was completed with a 
pericardial patch. A tube exchanger was used to replace the ETT with the cuff below the tracheal repair, verified 
with fiberoptic visualization. 

Conclusion: There have been two case reports of anterior tracheal injury during sternotomy for CABG 1,2. This 
case was complicated by damage to the ETT cuff, necessitating replacement and complicating ventilation. 
Iatrogenic rupture of the tracheobronchial tree is rare, most commonly occurring during endotracheal intubation 
causing injury to the posterior membraneous trachea. Double lumen ETTs and the use of stylets have the 
highest risk estimated as 0.000013% to 0.35% 3,4. Other iatrogenic causes of tracheal injury include tracheal 
dilation, tracheostomy, other endoscopic procedures 4, and esophagectomy 5.  Management of tracheal injury 
includes airway protection, maintenance of oxygenation and ventilation and surgical consultation. Early 
tracheobronchoscopy is vital to delineate the injury and execute treatment. Tracheal injury can result in 
catastrophic bleeding or mechanical complications like tension pneumothorax. Immediate lung isolation and 
chest tube insertion could be required for patient stabilization. In this case, airway control was maintained 
through temporary ventilation distal to the laceration with a damaged ETT. This allowed surgical repair and 
controlled replacement of the ETT. Although this patient developed subsequent mediastinitis requiring re-
operation and temporary tracheostomy, he was discharged home. 

References: 1. J Cardiothorac Vasc Anesth 1994 18: 133 
2.. J Thorac Cardiovasc Surg 2001 122: 184 
3. Eur J Cardiothorac Surg 1997 12: 98–100 
4. Interact Cardiovasc Thorac Surg 2009 8: 571-576 
5. Interact Cardiovasc Thorac Surg 2009 9: 347-349 
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1060537 - COMPARISON OF THE AIR-Q ILA AND PROSEAL LMA IN CHILDREN 
 
Simon D. Whyte1, Erin Cooke1, Stephan Malherbe1, Andrew Morrison1, Michael Traynor1, J. Mark 
Ansermino1 

 
1. Pediatric Anesthesia and Anesthesiology, Pharmacology and Therapeutics, BC Children's Hospital 

and University of British Columbia, Vancouver, BC, Canada 
 
Introduction: The Air-Q® intubating laryngeal airway (ILA) is a supraglottic device (SGD) specifically 
engineered for use both as a primary airway and as a rescue device to facilitate fibreoptic bronchoscope (FOB) 
guided endotracheal intubation. In this study - the second of three designed to evaluate ILA performance in 
paediatric patients in clinical practice - our objective is to compare the ILA’s performance to the current standard 
of care, the ProSeal® LMA (PLMA), using a within-patient crossover study design. 

Methods: With REB approval and written informed parental consent (assent where appropriate), we will recruit 
120 subjects, stratified by ILA size, into four groups of 30: size 1.0 (<7 kg), size 1.5 (7-17 kg), size 2.0 (17-30 kg) 
and size 2.5 (30-50 kg). Following induction of anaesthesia, either the PLMA or ILA is inserted using the 
manufacturer’s recommended technique, and the cuff is inflated to an intracuff pressure of 60 cmH2O, as 
measured with a digital pressure cuff monitor. The first SGD is evaluated, removed, then the other SGD is 
inserted and evaluated. The order of devices is randomized. The SGDs are evaluated using a standardized 
methodology which includes: number of placement attempts; ease of insertion; quality of ventilation; presence or 
absence of gastric insufflation; oropharyngeal leak pressure (OLP); maximum tidal volume (VT max); FOB view; 
and presence of blood after removal. The primary outcome measure is OLP. In order to minimize variability, the 
number of evaluators is limited to five. 

Results: Data are reported from the 38 subjects recruited to date (Table 1). Quality of ventilation was 
acceptable, defined as chest rise ± audible leak, with all devices. In neutral head position, mean (SD) OLP for 
the ILA and PLMA was 15.8 (6.5) and 21.1 (6.3) cmH2O, respectively. In flexion, mean (SD) OLP for the ILA and 
PLMA was 25.2 (7.5) and 30.2 (9.7) cmH2O, respectively. The mean (SD) VT max for the ILA and PLMA was 
17.8 (8.2) and 16.7 (6.5) mL/kg, respectively. Using Brimacombe and Berry’s scoring system1, vocal cords were 
visible in 34/38 with an ILA and 33/38 with a PLMA; 19 ILAs afforded a view of cords only (no epiglottis), only 11 
PLMAs provided a cords only view. Inferential statistical analysis will follow study completion. 

Discussion: On current data, neutral OLP values for the ILA appear lower than for the PLMA and are lower 
than existing published data for the PLMA2-5. Maximum VT is comparable and comfortably exceeds clinical goals 
of 7-8 mL/kg. The FOB view appears optimized more often with the ILA. 

References: 1. Anesth Analg 1993;76:450 
2. Paediatr Anaesth 2006;16:297-301 
3. Anesth Analg 2005;100:1605-10 
4. Br J Anaesth 2005;94:385-9 
5. Anesth Analg 2006;102:405-10 
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1063045 - ACCURACY OF PROSEAL LARYNGEAL MASK AIRWAY INTRACUFF PRESSURE 
ESTIMATION USING FINGER PALPATION TECHNIQUE 

 
Edwin C. Seet1, Pei-Fen Teoh1, Joselo D. Macachor1 

 
1. Anesthesia, Alexandra Health Pte Ltd, Singapore, Singapore 
 
Introduction: Pharyngolaryngeal adverse events when using the laryngeal mask airways (LMAs) can be >40%. 
These adverse outcomes are reduced by 70% if manometry is used to limit LMA intracuff pressure 
(<60cmH2O)(1). Routine use of manometers has not been widely adopted by anesthesiologists, and LMA 
intracuff pressures are commonly estimated by finger palpation of the valve pilot balloon. In this study, we 
determine the accuracy of finger palpation technique in different anesthesia personnel. 

Methods: Eighty patients undergoing general anesthesia with the LMA were prospectively recruited. After 
induction of anesthesia, LMA ProSeal was inserted and the cuff inflated with a recommended volume of air. For 
each patient, the senior and junior anesthesiologists, and one anesthetic nurse assistant were asked to 
independently estimate LMA intracuff pressure by finger palpation technique. The actual intracuff pressure was 
subsequently obtained using a manometer and adjusted to 60cmH2O for patient safety. Estimated versus actual 
intracuff pressures were correlated using Pearson’s test.  

Results: Scatter-plot correlation for anesthetic nurse assistant, junior, and senior anesthesiologists is reflected 
in Figure 1; with strength of association R values of 0.21 (weak), 0.35 (moderate), and 0.78 (strong) 
respectively. The difference between the actual and the estimated intracuff pressures are 15.6±25.4, 12.8±24.4, 
and 2.5±16.2cmH2O respectively. Anesthesiologists with >3yrs of experience were more accurate than those 
<3yrs of experience (3.7±17.4 vs. 19.1±26.9cmH2O, p<0.001). 

In all groups, the palpation technique tends to underestimate the actual intracuff pressure by a mean pressure of 
10.3cmH2O. The palpation technique accuracy correlated poorly when actual intracuff pressures were 
>80cmH2O.  
 
Discussion: Senior anesthesiologists are more accurate than nurses and junior anesthesiologists at estimating 
LMA intracuff pressures. Anesthesia personnel tend to underestimate intracuff pressures, especially when the 
pressures are high, putting patients at risk of postoperative pharyngolaryngeal adverse events. Manometry 
should be recommended as standard of care for LMAs. 

References: 1. Seet E, Farhanah Y, Gupta S, Subramanyam R, Wong DT, Chung F. Use of manometry for 
laryngeal mask airway reduces postoperative pharyngolaryngeal adverse events: A prospective, randomized 
trial. Anaesthesiology 2010;112:652-657. 
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1063313 - NOVEL USES FOR THE NEW LMA CLASSIC EXCEL™ 
 
Edwin C. Seet1 

 
1. Anesthesia, Alexandra Health Pte Ltd, Singapore, Singapore 
 
Purpose: Laryngeal mask airways (LMAs) have been used in clinical anesthesia since Dr. Archie Brain 
invented the prototype in 1981. It has gained worldwide popularity among anesthesiologists as an airway 
management device.  

The new LMA Classic Excel™ (Laryngeal Mask Company Ltd. San Diego. USA) was introduced in 2009. It has 
improved features including an epiglottic elevating bar and a removable airway connector, which facilitates 
intubation via the LMA. We report a novel diagnostic surgical use of the new LMA Excel.  

Clinical Features: Patient consent was obtained for the case report before surgery. A 61 year old lady with 
long-standing Grave’s disease presented with an enlarged 4 by 5 cm thyroid mass with a histological diagnosis 
of papillary carcinoma. Computed tomography neck scan showed a heterogeneous thyroid mass with multiple 
cystic areas and focal calcification (Figure 1a). Clinically, there were no compressive symptoms associated with 
the thyroid carcinoma. To assess for tracheal invasion, the otolaryngology surgeon requested to perform a 
fibreoptic brochoscopy prior to surgery. 

The patient was induced with inhaled sevoflurane, intravenous propofol and remifentanil. The LMA Excel was 
inserted and hand ventilation was assessed to be adequate. Patient was allowed to breath spontaneously on 
the supraglottic airway device. Bronchoscopic assessment of the trachea was performed through a 15 mm 
fibreoptic bronchoscope swivel connector (Smith Medical International Ltd, UK) while the patient was maintained 
under general anesthesia. Figure 1b shows the view of the laryngeal inlet and epiglottic elevating bar through 
the LMA Excel and the trachea. The patient was subsequently paralyzed and intubated via the LMA. Surgery 
proceeded uneventfully. An en-bloc dissection and removal of the thyroid gland with overlying strap muscles, 
and excision of adherent tumour on 1st tracheal cartilage was performed. The patient was extubated 
successfully at the end of the operation. 

Conclusion: Newer modifications of the original LMA such as the LMA Fastrach™ have been used to aid 
diagnostic and therapeutic laryngeal surgical procedures (1). Novel uses of the LMA Excel may include 
facilitating diagnostic procedures such as bronchoscopic tracheal assessment of malignant thyroid tumours, 
after which the LMA Excel may act as a conduit to facilitate tracheal intubation. 

References: 1. Euro J Anaesthesiol 2010;27:20-23. 
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1065443 - THE ANKYLOSING SPONDYLITIS AIRWAY - BETWEEN A ROCK AND A HARD PLACE 
 
Naveen Eipe1, Susan Fossey2, Stephen Kingwell3 

 
1. The Ottawa Hospital, Ottawa, ON, Canada 
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3. Surgery, The Ottawa Hospital, Ottawa, ON, Canada 
 
Purpose: To describe innovative airway management techniques in a patient with severe ankylosing spondylitis 
complicated by large anterior cervical osteophytes scheduled to undergo anterior cervical decompression. 

Clinical Features: The patient has provided written consent to the reporting and publication of this case report. 
We report the perioperative course of a 69-year-old man with long standing ankylosing spondylitis (AS) with 
severe dysphagia. Imaging confirmed large syndesmophytes from C3 to C5 extending from the posterior 
pharyngeal wall; most prominent at the level of the epiglottis. He was scheduled to undergo excision of the 
anterior cervical osteophytes. The surgical approach possibly precluded the use of an elective preoperative 
tracheostomy for the anesthetic. We opted to perform a modified awake fiberoptic nasal intubation. Adequate 
oxygenation was ensured through a modified nasal trumpet (MNT) connected to the anesthetic circuit using a 
standard 15 mm connector. A split nasopharyngeal airway (SNPA) was inserted in the other nares. Fiberoptic 
bronchoscopy revealed the bony prominence of the posterior pharyngeal wall obscuring the view of the larynx. 
Advancement and rotation of the SNPA was required to visualize the vocal cords. The fiberoptic bronchoscope 
then advanced through the SNPA and into the trachea. The SNPA was peeled off the bronchoscope and the 
tracheal tube was then successfully threaded into the trachea.  

Anterior cervical osteophytes causing dysphagia are more commonly seen in diffuse idiopathic skeletal 
hyperostosis (DISH) and are an atypical finding in AS1. Nonetheless, both DISH and AS have been previously 
reported in result in considerable difficulty with laryngoscopy and tracheal intubation2. We briefly review the 
airway management implications in cervical spine surgery3. Nasal fiberoptic intubation may be the preferred 
technique in these patients. The modified nasal trumpet (MNT) and the split nasopharyngeal airway (SNPA) are 
useful adjuncts to facilitate airway management4, 5. We discuss the role of nasal intubations and the use of 
modified nasopharyngeal airways in patients presenting for cervical spine surgery. 

Conclusion: The innovative airway management technique described was useful in our patient with the unusual 
combination of a rigidly fused spine secondary to AS and focal exuberant anterior osteophytosis and should be 
considered in other similar situations. 

References:  
1. Can J Anesth. 2005; 40: 54-8. 
2. Can J Anesth 2010; 57:679-82. 
3. Anesthesiol Clin. 2007; 25: 511-33. 
4. Anesth Analg. 2002; 94:467-9. 
5. Anesth Analg.1994; 78:410-1. 
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1066149 - CONGENITAL MYASTHENIA PATIENT FOR STRABISMUS REPAIR 
 
Ryan H. Mahaffey1, Brian Arthur2, Vidur Shyam1 

 
1. Anesthesia, Queen's University, Kingston, ON, Canada 
2. Opthamology, Queen's University , Kingston, ON, Canada 
 
Purpose: To report a case and review the clinical features and anesthetic implications of a patient with 
congenital myasthenia syndrome (CMS) undergoing ambulatory strabismus repair. 

Clinical Features: Consent and ethics approval were obtained. A two year-old nocturnally vented via 
tracheostomy CMS patient with 24-hour nursing care at a special need facility presented to an ambulatory 
center for serial elective strabismus repair secondary to sixth nerve palsy on treatment with diaminopyridine and 
pyridostigmine. CMS was diagnosed by multiple single fiber EMGs, though no genetic testing was done. The 
ophthalmologist involved in both cases routinely asks for muscle relaxation, presenting a challenge in a patient 
where muscle relaxation is contraindicated. The anesthetic technique involved maintenance with sevoflurane 
and remifentanyl (bolus: 1mcg/kg and titrated infusion: 0.05 – 0.1 mcg/kg/min). Post-operatively the patient was 
transitioned to her home ventilator for transport and use in the PACU. There was no incident of oculocardiac 
reflex during either case. Upon arrival in the post-anesthesia unit the patient was weaned from ventilator-support 
and observed until discharge criteria were met. Had the patient failed to meet discharge criteria, post-operative 
pediatric ICU was available. The degree of muscle relaxation provided by remifentanyl was deemed adequate 
by the surgeon. 

Conclusion: CMS, like other forms of myasthenia, is a disease characterized by weakness and fatigue due to 
deficiency in neurotransmitter function. Myasthenia Gravis is an autoimmune disorder in which antibodies 
interfere with synaptic transmission of nerve impulses, whereas CMS has a genetic basis for failed 
neurotransmitter function. CMS is often grouped into three categories depending on site of defect: presynaptic, 
postsynaptic or synaptic. Presynaptic CMS is characterized by an inadequate release of acetylcholine for 
transmission of nerve impulse. Postsynaptic CMS can be caused by either too few acetylcholine receptors or an 
inadequate response (receptors stay open too short/long). Synaptic CMS is due to inadequate 
acetylcholinesterase activity in the synaptic cleft1. Non-depolarizing muscle relaxants should be used with 
caution in patients with Myasthenia due to the potential of prolonged muscle relaxation.  

Strabismus repair is the most common pediatric eye surgery performed, with 3-5% of the population affected. 
Muscle relaxation is frequently required in part to facilitate endotracheal intubation but also optimize surgical 
conditions, particularly during forced duction testing. The use of succinylcholine should be avoided during 
strabismus repair due to the prolonged contraction of the extra-ocular muscles. The use of volatile anesthetic 
and remifentanyl has been used in patients with Myasthenia Gravis resulting in reversible muscle relaxation2. 
 
CMS presents substantial anesthetic challenges, particularly in procedures requiring muscle relaxation. To our 
knowledge there have been no reports of using remifentanyl and volatile on patients with CMS. This technique 
provided adequate surgical conditions and facilitated same day discharge of a home ventilated patient from an 
ambulatory center. 

References: 1. Curr Opin Neurol 2004 17: 539–551 
2. Acta Anaesthesiol Scand 2009 53: 380–389 
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1067576 - A SERIES OF SEVEN DIFFICULT AIRWAY MANAGED CASES 
 
Seyed Alireza Seyed Siamdoust1 
 
1. Anesthesiology and Pain Medicine, Tehran University of Medical Sciences, Tehran, Iran, Islamic 

Republic of 
 
Purpose: Airway management is at the core of anesthetized and unconscious patients. Many new devices and 
techniques have become available, and their strengths and weaknesses have become apparent. In this case 
series it has been shown efficacy of flexible fiberoptic laryngoscope in airway management of patients with 
congenital or traumatic cervicomaxilofacial deformities undergone reconstructive plastic or maxillofacial 
repairing surgery in a crowded referral plastic centre 

Clinical Features: Prior to airway management and elective surgery scheduling, patients consent were 
obtained from themselves or him/her parents if they did not reach legal age according to local officials is 18. 
The selected cases were: 
1-Contracture of neck due to burn scars 
2-Treacher-Collins syndrome  
3-Cogenital craniofacial cleft (Tssier classification 1,2,3,4)  
4-Bilateraly inserted expantion-tissue in neck for new skin growthing in oeder to reconstructive surgery. 
5-Ankylosed temporomandibular joint  
6-Turner’s syndrome with limitation of neck extension. 
7-Extreme scar lesions due to gas fire 
These cases were intubated via oral or nasal route by flexible fiberoptic laryngoscope under countious sedation. 

Conclusion: Successful management of a patient with a difficult airway begins with its recognition and a plan to 
secure the airway under the given circumstances. A skilled anesthesiologist, close interaction between 
anesthesiologist and surgeon, a well trained assistant, functional equipment, and back-up plan are essential for 
successful management of a compromised airway.(1,2)  

The priority of the device applied in airway management will depend on its effectiveness, availability, cost and 
simplicity of its use. Devices that can be applied to all ages, for upper as well as lower airway problems and 
provide visual observation, are effective in management of difficult intubation. (3) 

The flexible fibroptic laryngoscope is the most versatile laryngoscope for tracheal intubation and can facilitate 
intubation that could not be achieved with any other technique.(4)  

Dexmedetomidine, an alpha2 agonist, have been used alone or with low-dose ketamine to provide the required 
sedation with patient comfort during awake fibroptic intubation.(5) 

In this case series, all patients were intubated by armored tube which lessens problems owing to its greater 
lateral flexibility and more obtusely angled distal end. 

References: 1. Anesthesia 1992; 47: 729-731 
2. Br J Anesth 1991; 66: 538-540 
3. Anesth Analg 2005; 100: 585-589 
4. Anesth 2003; 58: 1166-1171 
5. Can J Anesth 2003; 50(6): 607-610 
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1067768 - N2O AT THE END OF ANESTHESIA HASTENS RECOVERY WITHOUT INCREASING PONV  
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Croatia 
 
Introduction: Nitrous oxide (N2O) increases risk for postoperative nausea and vomiting (PONV).(1) This effect 
appears to be dose/depended.(2) To minimize risk of using N2O some anesthesiologists use N2O at the end of 
volatile anesthetic anesthesia. We investigated if adding N2O at the end of isoflurane anesthesia had influence 
on extubation and PONV. 

Methods: After obtaining IRB approval and informed consents, 64 women, ASA PS I-III, scheduled for 
laparoscopic assisted vaginal hysterectomy were randomized into two groups according to carrier gas: G0 – air 
in 30% oxygen (n=32) and G1 – the same mixture until last 30 minutes of surgery when 70% nitrous oxide and 
30% oxygen was used(n=32). No PONV prophylaxis was given. Anesthesia was induced with thiopental 5 
mg/kg, vecuronium 0.1 mg/kg and fentanyl 1-2 g/kg IV, followed by 10mL/kg saline and maintained with 
isoflurane ~ 1MAC. Early recovery (time to extubation, eye opening, following commands, orientation) was 
measured by a blinded anesthesiologist. PONV and pain scores were measured at 2 h and 24 hours 
postoperatively. Diclofenac and meperidine was used for pain and metoclopramide for PONV. Data were 
analyzed using Chi-Square and Mann-Whitney test. P<0.05 was considered significant. 

Results: Average mean time of N2O administration in G1 group was 26.2 ±10.4 in minutes. There were no 
significant differences between two groups for age, BMI, h/o smoking, h/o motion sickness and/or PONV, 
duration of anesthesia and surgery. The times to extubation and eyes opening were significantly less for G1 
than G0 group while differences inability to follow commands and orientation did not reach statistical 
significance. The incidence of PONV, rescue antiemetic usage, maximal nausea VAS score, pain VAS score at 
24 hours and perioperative opioid consumption were not different between groups.(Table 1) 

Discussion: Adding N2O at the end of the isoflurane anesthesia hastened extubation for 2 minutes, eyes 
opening for 3.5 minutes and orientation for almost 4 minutes after laparoscopic assisted gynecologic surgery. 
N2O may be added in last 20-30 minutes of isoflurane anesthesia without increasing risk of PONV. 

References: 1. Anesthesiology 2007; 107:221–31 
2. Anesth Analg 2008; 107:818-23 
 
Table 1. Recovery times and PONV data 

  G0 (n=32)  
(air)  

G1 (n=32)  
(air + N2O at the end)  P  

Tracheal extubation (sec) 431.5 (124-968)  296.0 (85-842)  0.037*  
Open eyes (sec 780.0 (255-1725)  567.5 (180-1508)  0.014*  

Follows orders (sec) 903.0 (272-1745)  657.5 (240-1722)  0.061  
Orientation (sec) 997.5 (284-1909)  770.0 (280-2290)  0.050  
PONV (24h)(n,%)  25 (78%)  21 (66%)  0.266  
PONV (0-2h)(n,%)  23 (72%)  16 (50%)  0.073  

PONV (2-24h)(n,%)  11 (34%)  13 (41%)  0.606  
Metoclopramide (n,%)  20 (63%)  13 (41%)  0.080  

Data presented as median and range (min-max). *P<0.05 
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1068763 - PREDICTING DIFFICULT INTUBATION:A MULTIVARIATE ANALYSIS OF BEDSIDE AIRWAY 
SCREENING TESTS 

 
Anoop K. Chhina1, Anju Grewal1, Sunil Katyal1 

 
1. Anesthesiology, Dayanand Medical College and Hospital, Ludhiana, Punjab, India 
 
Introduction: Various models were devised for prediction of difficult intubation but have low positive predictive 
value, sensitivity and specificity. Recently ‘Upper Lip Bite Test(ULBT)’ was used to predict difficult intubation. No 
models have yet been evaluated using this new simple and reliable bedside test.We aimed to predict difficult 
intubation from various bedside airway predictive indices, in isolation and combination, and study the addition of 
ULBT to other screening tests in order to formulate a multivariate model that can aid in accurate prediction of 
difficult intubation. 

Methods: A prospective double blind study was conducted on 500 adult patients scheduled for elective surgery 
under general anesthesia after approval by the Institutional Ethics Committee and written informed consent by 
the patient. They were preoperatively assessed for weight, height, dentition, inter-incisor gap(IIG), mandible 
luxation, ULBT, Mallampati grading(MPS), thyromental-distance(TMD), sternomental-distance(SMD), head-neck 
movements(NM) and neck-circumference(NC).After standardized induction of anesthesia, laryngoscopic view 
with Macintosh blade was classified according to the Modified Cormack and Lehane(MCL) classification by an 
experienced anesthesiologist. Intubation was considered difficult if MCLgrades 2 b, 3 or 4, more than 3 attempts 
at tracheal intubation, special maneuvers or devices or multiple laryngoscopists were used to facilitate tracheal 
intubation.Variables’ association with intubation findings was evaluated using chi-square statistic and 
percentage contribution to intubation difficulty using z-test. Sensitivity, specificity, positive and negative 
predictive value analyses were done for each variable. Stepwise logistic regression identified the multivariate 
independent predictors of difficult intubation and combinations were made using forward selection process. 8 
models were formulated and ROC curve worked out for them. Sensitivity and specificity analysis finally validated 
the model. 

Results: The incidence of difficult intubation in our study population was 8.8% with Cormack Lehane grade III 
and 29% when above-mentioned criteria were used. Age, sex, weight, BMI, snoring, OSA, diabetes, 
hypertension, ULBT, TMD, SMD, NM, NC and IIG had significant correlation with difficult intubation. Gender, 
height, past history other than diabetes did not gain any statistical significance. ULBT,MPS,NM,NC and SMD 
model had highest percentage contribution in determining difficult intubation. Based upon sensitivity, specificity 
analysis, model comprising of MPS,NM, NC and SMD was found to be most accurate. It had highest sensitivity 
80%, specificity 87% and Area Under Curve 0.90, thus validating the model.  

Discussion: We have developed a clinical prediction model comprising of four bedside airway screening tests 
MPS,SMD,NM and NC that has highest accuracy in predicting difficult intubation. Addition of ULBT did not 
improve the sensitivity or specificity of the model but it increased the percentage contribution, thus, it is an easy, 
reliable and accurate bedside screening tool that can be used for prediction of difficult intubation in combination 
with our model. 

References: Khan ZH,Kashji A,Ebrahamkhani E. A comparison of ULBT with difficulty in endotracheal 
intubation. Anesth Analg 2003;96:595-9 
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1019432 - EVALUATION OF AIRTRAQ IN PEDIATRIC. A PROSPECTIVE RANDOMIZED STUDY 
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Introduction: Airtraq is an optical laryngoscope that allows viewing of the vocal cords without a straight line of 
sight [1].In adult patients several advantages had been reported to its use, however the airway of pediatric is 
totally different from adult because of large head, short jaw, highly situated larynx, anterior angulation of the 
vocal cords and long bifid epiglottis [2].The main objective of this study is to evaluate the usefulness of the 
Airtraq for use by experienced anesthesiologist in pediatric population. The secondary objective is to detect 
cardiovascular changes during intubation. 
 
Methods: After hospital IRB approval and informed parents consent,fifty child of ASA class I aged 2-10 years 
were enrolled. Exclusion criteria include subjects who had history of difficult intubation, risk of gastric 
aspiration.Solid food was not allowed 6 hours before operation and clear liquids were permitted up to three 
hours before induction of anesthesia. 
 
Children premedicated with midazolam 0.5 mg kg-1 orally one hour before surgery.Anesthesia was induced by 
Sevoflurane and air/oxygen mixture,Fentanyl,Glycopyrrolate and Atracurium were given. Patients were 
randomly divided by sealed enveloped technique into two groups (25 each).Under the appropriate anesthesia 
depth and relaxation, the trachea was intubated either with Macintosh laryngoscope (Group 1) or Airtraq (Group 
2). 
 
Number of intubation attempts, duration of intubation, number of optimization maneuvers required and ease of 
intubation were recorded.Patients requiring more than 120 s to achieve intubation were classified as failed 
intubation. 
 
Hemodynamic variables were recorded before and after anesthetic induction,one,three and five min. after 
tracheal intubation. 
 
Power analysis indicated that 25 patients are required per group based on expected 50 % reduction in the 
duration of intubation which is the primary endpoint. The alpha error was set at 0.05 and Type II error was set at 
0.20. A P value of < 0.05 was considered statistically significant. 
 
Results: There was no difference between the groups as regard demographic data and duration of anesthesia.  
Time of intubation was significantly shorter in Airtraq group (P=0.001).The need for optimization maneuvers was 
significantly lower when Airtraq was used (P=0.001).Number of intubation attempts was significantly higher in 
Macintosh group (P=0.001).It was significantly easier for the investigators to intubate with Airtraq (P= 0.001). 
 
No difference between groups as regards hemodynamic data except for a significant increase in the heart rate 5 
min. after intubation in Macintosh group (P = 0.002).  
 
Discussion: In conclusion, Airtraq is a useful tool for intubation in pediatrics. It improves intubation condition in 
comparison to standard Macintosh laryngoscope. Airtraq produces less alteration in the heart rate. 
 
References: 1. Anesthesiology 2007; 107:674. 
2. Acta Anaesthesiol Scand 2009; 53:1-9. 
 
Table (1) Intubation data: 

  
Group 1  

(Macintosh)  
(n=25) 

Group 2  
(Airtraq)  
(n=25) 

Duration of intubation (Sec) 51.6 (26.7) 22.84 (6.1)* 
Number of intubation attempts 1.64 (0.7) 1.00 (0.0)* 

Need for optimization maneuvers  10 (40%) 0 (0%)* 
Ease of intubation 2.48 (1.1) 1.36 (0.4)* 

Data expressed as mean (SD) or number (percentage). * P value = 0.001 
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1059289 - IS REGIONAL ANAESTHESIA IN CHILDREN SAFER WITH TIVA? 
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Introduction: Local anaesthetic (LA) supplementation of general anaesthesia (GA) is often used for analgesia 
during and after paediatric surgery, but the potential for LA toxicity limits dosage, consequently reducing block 
density, spread and duration. Although rare, LA toxicity is life threatening. Any strategy that reduces this risk 
would improve patient safety and may allow for larger dosing regimens and associated clinical benefits. The 
discovery that high dose Intralipid® can reverse established LA toxicity1-5 suggests that it could also prevent it. 
Intralipid® is administered in low doses during total intravenous anaesthesia (TIVA) with propofol, which is 
formulated in 10% Intralipid®, but not during inhalational anaesthesia (IHA). This pilot study compares plasma 
bupivacaine concentrations between paediatric patients randomized to receive either TIVA or IHA, who all 
receive caudal epidural anaesthesia (CEA) with bupivacaine. We hypothesize there will be a detectable 
difference in free plasma bupivacaine concentrations between treatment groups, with lower levels in the TIVA 
group. 
 
Methods: With REB approval in this randomized, single-blinded study we are recruiting 60 children, ASA I-II, 
ages 1-5 yrs, undergoing elective surgery for which GA and CEA is indicated. Exclusion criteria include non-
elective surgery, weight <3rd or >97th percentile for age, contraindication to caudal injection, and acute 
inflammatory process ongoing or resolved <2 weeks prior to surgery. TIVA subjects undergo induction with 
propofol 5 mg/kg and remifentanil 2.5 mcg/kg, with a maintenance infusion of propofol 200-400 mcg/kg/min and 
remifentanil 0.1-0.2 mcg/kg/min. IHA subjects undergo induction with sevoflurane and remifentanil 2.5 mcg/kg, 
followed by maintenance with volatile and remifentanil 0.1-0.2 mcg/kg/min. Following induction, CEA is 
performed (1 mL/kg 0.25% bupivacaine + epinephrine 5 mcg/mL) at time zero (T0). Venous blood samples of 5 
mL are obtained from a second indwelling cannula at 15 (T1) and 30 (T2) minutes after T0, as peak plasma 
bupivacaine concentration occurs 15-30 minutes after injection6,7. A pharmacy research technician blinded to 
the anaesthetic technique then employs high pressure liquid chromatography8 and ultrafiltration9,10 to determine 
total and free bupivacaine concentrations, which will be presented as mean±SD at T1 and T2. 
 
Results: Recruitment commenced in November 2010 (presently, n = 20). Our department performs >20 CEAs 
per week. We anticipate completed recruitment and analysis by May 2011. 
 
Discussion: If TIVA reduces plasma bupivacaine concentrations, it will create a wider therapeutic margin and 
improve the safety of CEA. Resulting change in dosing regimens could provide increased duration of analgesia, 
extend the types of surgeries amenable to regional anaesthetic, reduce the total dose of GA required, and 
potentially lower the acuity of post-operative care in high-risk patients. Results will support feasibility and design 
of a larger randomized controlled trial that will explore the capacity of TIVA to reduce the risk of LA toxicity. 
 
References: 1Anesth Analg 2004 98: 790-5 2RAPM 2003 28: 198-202 3RAPM 2006 31: 296-303 4Anesthesiol 
1998 88: 1071-5 5Anesth Analg 2010 110: 1473-9 6Anesthesiol 1985 63: 447-8 7Anesthesiol 1988 68: 387-91 8J 
Chromatogr B 2006 834: 213-6 9Atlantis 2010 32: 373-8 10Ther Drug Monit 2008 30: 282-91 
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Introduction: It is thought that patients with cardiomyopathy have an increased risk of cardiac arrest on 
induction of anesthesia but there is little available data. The purpose of this study was to identify the incidence 
and potential risk factors for cardiac arrest upon induction of anesthesia in children with cardiomyopathy in our 
institution. 
 
Methods: A retrospective chart review was performed. Eligible patients included patients admitted between 
1998-2008 with the International Statistical Classification of Disease code for cardiomyopathy (ICD-9 code 425) 
who underwent airway intervention for sedation or general anesthesia in the Operating Room, Cardiac 
Diagnostic and Interventional Unit (CDIU) or Intensive Care Unit. Patients undergoing emergency airway 
intervention following cardiovascular collapse were excluded. For each patient we recorded patient 
demographics, disease severity, anesthesia location and anesthetic technique.  
 
Results: One hundred and twenty-nine patients with cardiomyopathy underwent a total of 236 anesthetic events 
and four cardiac arrests were identified. One was related to bradycardia (HR < 60), two were attributed to 
bradycardia in association with severe hypotension (systolic blood pressure < 45) and the fourth arrest was 
related to isolated severe hypotension. Two occurred in the Operating Suite and two in the CDIU. There was no 
resulting mortality. One patient progressed to heart transplantation. Multiple combinations of anesthetic drugs 
were used for induction of anesthesia.  
 
Discussion: We performed a review of the last 10 years of anesthesia events in children with cardiomyopathy. 
We report 4 cardiac arrests in 2 patients and 236 anesthetic events (1.7 %). This is the largest review of these 
patients to date but is limited by its retrospective nature. The low cardiac arrest incidence prevents identification 
of risk factors and development of a cardiac arrest risk predictive clinical tool.  
 
References: 1. Kipps A K, Ramamoorthy C, Rosenthal D N, Williams G D. Children with cardiomyopathy: 
complications after noncardiac procedures with general anesthesia. Paediatric Anaesthesia 2007;27:775-81. 
2. Haering MJ, Comunale ME, Parker RA, Lowenstein E, Douglas PS, Krumholz HM, et al. Cardiac Risk of 
Noncardiac Surgery in Patients with Assymetric Septal Hypertrophy. Anesthesiology 1996;85 
(2):254-59. 
3. Cormack RS, Lehane J. Difficult tracheal intubation in obstetrics. Anaesthesia 1984;39:1105-11. 
4. Thompson RC, Liberthson RR, Lowenstein E. Perioperative anesthetic risk of noncardiac surgery in 
hypertrophic obstructive cardiomyopathy. JAMA 1985;254(17):2419-21. 
5. Odegard KC, DiNardo JA, Kussman BD, Shukla A, Harrington J, Casta A, et al. The frequency of anesthesia-
related cardiac arrests in patients with congenital heart disease undergoing cardiac surgery Anesth Analg 
2007;105(2):335-43. 
6. Ramamoorthy C, Haberkern CM, Bhananker SM, Domino KB, Posner KL, Campos JS, et al. Anesthesia-
related cardiac arrest in children with heart disease: data from the Pediatric Perioperative Cardiac Arrest ( 
POCA) Registry. Anesth Analg 2010;110(5):1376-82. 
7. Odegard K C, DiNardo J A. Anesthesia considerations for cardiac MRI in infants and small children . 
Paediatric Anaesthesia 2004;14:471-76. 
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Introduction: Long QT syndromes (LQTS) are a family of cardiac ion channelopathies with a clinical spectrum 
ranging from asymptomatic through presyncope, syncope, and aborted cardiac arrest to sudden cardiac death. 
Arrhythmias in LQTS are often precipitated by autonomic changes. Patients with LQTS are believed to be at 
high risk for perioperative dysrhythmia, specifically torsades de pointes (TdP), based on limited literature that 
pre-dates current inhalational (IH) and intravenous (IV) anesthetic drugs and standards of perioperative 
monitoring. We present one of the largest reviews of anesthesia conducted in children with LQTS, to provide 
evidence for the optimal anesthetic management in LQTS. 
 
Methods: Following REB approval, in this multicentre review we identified children with LQTS who had 
undergone general anesthesia (GA) between Jan 2005 and Jan 2010. Charts were reviewed for LQTS and 
perioperative management. Data was abstracted by each centre and sent to the coordinating centre for 
aggregation and analysis. 
 
Results: During the study period, 53 LQTS patients, age range 1 d – 18 yr, underwent GA. In 60% surgery was 
LQTS-related; 40% required incidental surgery. Perioperative management is detailed in Table 1. Of note, 64% 
received beta-blocker (BB) on day of surgery and 26% received sedative pre-medication. In addition to the 
modes of anaesthesia noted in Table 1, 90% received IV opioids and 26% received ondansetron antiemetic 
prophylaxis. None received droperidol. There were 2 perioperative episodes of TdP; 1 in a 6 mo old LQT3 
patient undergoing emergent implantable cardioverter-defibrillator placement for sustained TdP/VF in spite of 
BB + pacing, and 1 in a neonate who had undergone emergent pacemaker insertion for life threatening TdP. In 
all but 2 patients, the post-operative disposition was as planned pre-operatively; 2 unplanned ICU admissions 
were attributable to bleeding (1) and bed availability (1). 
 
Discussion: There were no episodes of perioperative dysrhythmia attributable to choice of anesthetic agents. 
TIVA was over-represented but volatile exposure remained common. Maintenance of perioperative BB therapy 
was routine. With this information we have begun an evidence base for modern anesthetic management of 
pediatric patients with LQTS. 
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1063547 - A NOVEL METHOD FOR LARYNGEAL MASK AIRWAY (LMA) SIZE SELECTION IN PEDIATRIC 
PATIENTS 
 

Abdul Zahoor1 

 
1. Anesthesia, King Khaled Eye Hospital, Riyadh, Riyadh, Saudi Arabia 
 
Introduction: Laryngeal Mask Airway (LMA) is used as an alternative to endo-tracheal intubation. Successful 
use of LMA partly depends on the selection of appropriate size in pediatrics. Many methods are recommended 
for pediatric size selection [1-3]. We have tested a simple and easy method to find out whether the required size 
of LMA (partially inflated) is equal to the size of the external ear of the pediatric patients.  
 
Methods: The study was approved by, and carried out according to the instructions of institutional Human 
Investigations Committee of the hospital. Informed consent was taken from the parents or guardians of the 
patients. 
 
The trial involving 210 pediatric patients in the age range of 6 months to 15 years. All the patients were ASA 
physical status I–II, scheduled for eye surgeries. The size of the external ear was measured with a ruler in 
vertical and horizontal dimension in the first 30 patients and a near most corresponding size of partially inflated 
(inflated till the dent in the cuff disappeared) LMA was chosen for insertion. Visual observation was used to 
choose the approximate size for the remaining patients. Intended size of lubricated LMA was inserted after 
induction. The air cuff of LMA was inflated further to obtain a cuff pressure of 60 cm H2o. Correct placement 
was checked and in case of audible leak or high airway pressure, the LMA was removed and a half size bigger 
was inserted. The Number of attempts and reasons of apparent failure were recorded. 
 
Results: This study included 210 patients in which 112 (53.3 %) were male and 98 (47.7 %) were female. The 
mean age was 6.28 (3.8) years while the mean weight was 21.57 (12.9) Kg. LMA Size 2.5 was the one used 
most frequently 94 (44.8%) followed by size 2 and 3 that were used 64 (30.5%) and 38 (18.1%) respectively 
(Table 1). Insertion and good ventilation was achieved in 196 (93.3%) on first attempt. Fourteen patients (6.7%) 
required a second attempt and the main reason was an audible leak around the cuff after putting the patient on 
controlled mode of ventilation. Eleven of those 14 patients needed a half size bigger LMA. Insertion of LMA and 
ventilation was totally unsuccessful in only 1 (0.47%) patient. 
 
Discussion: Our success rate for insertion and good ventilation was 93.3%. A partially inflated cuffed LMA has 
an additional advantage for the ease of insertion [4]. Our method also does not involve any gender related 
consideration. Using a standard technique for cuff inflation is also helpful to avoid airway morbidity [6]. 
 
Our method to guess the required size of LMA for children is very simple and helps the user to avoid 
remembering the complicated formulas and tables. This method may be especially useful for emergency 
physicians and ambulance crew. 
 
References: 1.New York: McGraw-Hill; 2004; 88-94. 
2.The Journal of Emergency Medicine, Vol. 35, No. 3. Pp: 299-300. 
3.Anesthesiology: Feb 2000- Vol 92- issue 2- p 631. 
4.Pediatric Anesthesia Volume 13, Issue 8, pages 685–90, October 2003. 
5.B.J.A: vOL 80 N 4 PP 470-474.  
6.Pediatric Anesthesia Volume 19, Issue 5, pages 464–469, May 2009. 
 
Results 

Data Frequency (Percentage) 
LMA Size used  

1.0  
1.5  
2.0  
2.5  
3.0  
4.0  

6 (2.9%)  
5 (2.4%)  

64 (30.5%)  
94 (44.8%)  
38 (18.1%)  

3 (1.4%)  

No of attempts  
1  
2  

196 (93.3%)  
14 (6.7%)  
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Reason to change  
Leak  

Incorrect placement  
Size too small  

Others  

11 (5.2%)  
3 (1.4%)  

10 (4.8%)  
1 (0.47%)  

Totally unsuccessful 1 (0.47%) 
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1063834 - NOVEL RESCUE MOUTH OPENING MANEUVER USED TO PREVENT CATASTROPHIC 
AIRWAY OBSTRUCTION FOLOWING LMA BREATHING TUBE FRACTURE 

 
Vidur Shyam1, J. E. Zamora1 

 
1. Anesthesiolgy, Queens University, Kingston, ON, Canada 
  
Purpose: To describe a rescue mouth opening maneuver used to prevent catastrophic airway obstruction 
following laryngeal mask airway (LMA) breathing tube fracture. 

Clinical Features: Parental consent was obtained for this case report. A 4 year-old ASA-1 patient underwent 
circumcision with general anesthesia. He was transferred spontaneously breathing with a size 2 LMA (Intavent, 
Oxon, UK) in situ to the recovery room. While awakening he began coughing and clenching his teeth.  
Attempts to remove the LMA by nursing staff were unsuccessful and the patient bit the LMA breathing tube in 
two. Gentle traction on the LMA inflation line caused it to separate from the LMA cuff (Figure).  
The attending anesthesiologist opened the child’s mouth by using the thumb and index finger of one hand to 
apply pressure on the outside on the child’s cheeks between the upper and lower molars (Figure).  
The remaining half of the LMA was removed and the child recovered uneventfully.  

Conclusion: The problem was compounded by the condition of the LMA which showed marked yellowish 
discoloration and hardening of the breathing tube due to repeated autoclaving. Institutions should adhere to the 
manufacturer’s recommendation to discard the device after 40 uses. 

Other strategies for dealing with clenched teeth might have included administration of induction agents or 
muscle relaxants. These require time for preparation and administration and are not without side effects. 
Insertion of a bite block between tightly occluded teeth can often result in dental damage and other airway 
trauma. The LMA manufacturer (Vitaid, Toronto, Canada) recommends insertion of a bite block prior to 
emergence. There is wide variation in the use of bite blocks between individual anesthetists.  
We describe a simple, effective, and previously unreported maneuver used to unclench a patient’s teeth. Its use 
avoided unnecessary delays in dealing with a potentially catastrophic airway obstruction. 

References: 1.Brimacombe JR, Brain AIJ, Berry AM. Preparation for use. In: The Laryngeal Mask Airway. A 
Review and Practical Guide. London: W.B. Saunders Company,1997: 52–65 
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1065484 - PREDICTING ADVERSE BEHAVIOUR AT INDUCTION FOR ANESTHESIA IN CHILDREN 
 
Jason McVicar1, Ted Ashbury1, Brian Milne1, Elizabeth VanDenKerkhof1, Ronald R. Holden2, Rachel 
Phelan1 

 
1. Anesthesiology and Perioperative Medicine, Queen's University, Kingston, ON, Canada 
2. Psychology, Queen's University, Kingston, ON, Canada 
  
Introduction: The induction of anesthesia is very stressful for children and approximately 20% will exhibit 
extreme adverse behaviours (crying, kicking and screaming) at this time (1). Although a number of studies have 
identified risk factors for adverse behaviors, there is currently no reliable method to predict which children are 
likely to display such conduct. A major concern is that anesthesiologists may be unnecessarily sedating children 
who are at low risk for adverse behaviours to avoid any possibility of a negative induction experience. 

Preoperative sedation must be balanced with medication side effects which include adverse drug reactions, 
paradoxical excitement, delayed recovery, nightmares, food rejection and anxiety (2,3). Development of an 
effective clinical prediction tool would allow for preoperative sedation to be delivered only to those children who 
really require it. The purpose of the current investigation was to develop a short parental questionnaire to predict 
which children are highly likely to demonstrate adverse behaviours at the induction of anesthesia. 

Methods: Following consultation with an expert in questionnaire development and extensive literature searches 
on risk factors for adverse behaviours and clinical tools for measuring child characteristics, we developed the 
Induction Questionnaire for children (IQ-C). This short questionnaire (8 yes/no questions) focuses on specific 
behavioural, psychological and situational characteristics of a child. Following Institutional Ethics Board approval 
and signed informed consent, the questionnaire was administered to the parent(s) of children presenting for 
ambulatory ear, nose & throat, orthopedic and urologic surgery at our day surgery facility. Thirty-eight children 
(aged 2-13) were included in this pilot study. All presented to the operating room without preoperative sedation. 
The results of our questionnaire were correlated with the Induction Compliance Checklist (ICC), a validated tool 
that measures compliance behavior of children at the time of anesthetic induction. 

Results: The IQ-C had a Pearson Product Moment correlation of -.41 (p = .018) with the ICC, which indicates a 
strong correlation. Cronbach’s Alpha, which indicates internal reliability for the IQ-C was 0.73. Both parents 
independently completed the IQ-C for their child in 15 cases. The Pearson correlation between parents’ 
responses was 0.80 (p=.001). 

Discussion: The IQ-C is a promising new tool that will help guide anesthesiologists’ decision to provide 
preoperative sedation to healthy children presenting for day surgery. The IQ-C shows a strong correlation with 
induction compliance given the sample size and significant interrater reliability between parents of the same 
child. The next step is to expand this pilot study to include more children and then refine the IQ-C to improve the 
predictive power. 

References: 1. Anesth Analg 107(2):413-21 
2. Pediatrics 118(2):651-659 
3. Anesth Analg 88:1042–7 
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1065996 - ANESTEHSIA FOR INTESTINAL TRANSPLANTATION OF AN INFANT: A CASE REPORT 
 
Jin Young Lee1 

 
1. Anesthesiology, Seoul St.Mary's hospital, Seoul, Korea, Seoul, Korea, Republic of 
 
Purpose: Intestinal transplantation is the newest and one of the most difficult of organ transplantation, 
associated with significant mortality. Understanding metabolic changes and maintaining electrolyte balance in 
relation to the newly perfused organ is necessary to achieve safe anesthetic management. We report the first 
case of anesthesia for cadaveric donor intestinal transplantation in an infant with intestinal failure. 

Clinical Features: The patient’s parents have given consent to the publication of this case report. 
The patient was a 4-month-old male infant (64 cm high and weighing 5.9 kg) diagnosed with irreversible 
intestinal failure secondary to intestinal atresia. He had required TPN for the last 3 months, with several 
complications such as frequent catheter related sepsis and liver cirrhosis. He was scheduled for emergency 
isolated small bowel transplantation from cadaveric donor. A donor intestine had been harvested from a 9-yr-old 
female who died of cerebral hemorrhage and the cold ischemic time was 7 hrs. Preoperative EKG, chest X-ray, 
arterial blood gas analysis and vital signs were unremarkable, with the exception of AST/ALT and bilirubin. 
General anesthesia was induced with sodium thiopental and rocuronium and was maintained with atracurium, 
remifentanil and desflurane. Maintenance fluid requirements were replaced with balanced crystalloid solutions, 
albumin, hydroethyl starch and dopamine was infused continuously. After graft reperfusion, he developed a 
significant increase in serum potassium levels and was treated with calcium gluconate, insulin, sodium 
bicarbonate, furosemide and steroid. Despite aggressive treatment, profound metabolic acidosis was not 
resolved. On the 2nd operative day, severe coagulopathy, anuria, bradycardia, hypotension and cardiac arrest 
occurred and he was declared dead.  

Conclusion: Pediatric intestinal transplantations are associated with pronounced electrolyte disturbances in the 
perioperative period. In the immediate post-reperfusion period, the damage related to ischemia and cold storage 
is increased by the biochemical and immunological reactions [1]. Graft reperfusion cause hemodynamic 
instability due to changes in acid-base status when the preservation solution is flushed out of the graft. The pH 
reduction is due to a greater acidic load from the ischemic bowel into circulation, associated with a parallel 
increase in PaCO2. The increased serum potassium is attributed to the load of metabolic products that the graft 
releases in the circulation. Intestinal wall damage can cause a hypocoagulative status [1]. Therefore, a careful 
control coagulation indicators and an early replacement of coagulative factors during the transplant are 
necessary. Worse factors impacting the survival of children for intestinal transplantation are age <1, surgical 
disease, liver fibrosis or cirrhosis, bilirubin >3 mg/dl and thrombocytopenia [2]. An intensive intraoperative 
monitoring of plasma biochemistry is needed to improve outcome and reduce intestinal ischemic damage in 
infants with risk factors. 

References: 1. Transplant Proc 2006 38: 1148-50 
2. Transplantation 2008 85: 1287-9 
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1066752 - INTER-OBSERVER AND INTRA-OBSERVER REPEATABILITY OF CAPILLARY REFILL TIME 
 
Jonathan Stinson1, Amelia Pickard1, Erin Cooke1, Dorothy Myers1, Walter Karlen2, J. Mark Ansermino1 

 
1. Anesthesiology, Pharmacology & Therapeutics, University of British Columbia, Vancouver, BC, 

Canada 
2.  Electrical and Computer Engineering, University of British Columbia, Vancouver, BC, Canada 
  
Introduction: Capillary refill time (CRT) is part of the rapid and structured cardiopulmonary assessment of 
critically ill patients1. It serves as a ‘red flag’ for serious infection in both developed and developing countries2, 3. 
Despite this, there is poor intra- and inter-observer repeatability for CRT measurement4, 5, and a lack of 
consensus as to how best to measure it. We assessed the intra-observer repeatability of CRT measurement 
performed by trained observers who agreed upon and implemented a standardized technique. We compared 
this standardized methodology to the ‘usual practice’ of health professionals. 

Methods: In both phases of this study, ethical board approval and parental written informed consent were 
obtained (assent was sought where applicable). In Phase I (normal CRT expected), 30 subjects, 1 to 5 years 
old, who were to receive general anesthesia for elective surgery, were recruited. In Phase II (abnormal CRT 
expected), 34 subjects (out of a total of 50), 1 day to 18 years old, have been recruited thus far in the 
Emergency Room (ER) and Intensive Care Unit (ICU). An anesthetist (Phase I) or nurse (Phase II) measured 
the subject’s CRT according to his/her ‘usual practice’ to 0.5 second accuracy. In both phases, a trained 
observer also measured CRT in a standardized manner. The subject’s hand was elevated to just above heart 
level and pressure was applied to the pulp of the distal phalanx of a finger so that there was blanching of the 
capillary bed for 5 seconds. The time to return of original colour (CRT) was measured using a stopwatch. 

Results: Overall the trained observers’ intra-observer repeatability coefficient was 0.56 seconds. Inter-observer 
repeatability of CRT, assessed using the Bland-Altman method, showed narrower limits of agreement between 
the CRT measurements of two trained observers (-0.61 to 0.55) compared to the mean of these from the 
observers and health professionals (-1.30 to 1.67, Fig.1.). 

Discussion: There is poor agreement between health professionals’ and trained observers’ measurements of 
CRT (Fig. 1). This contrasts with the more acceptable intra- and inter-observer repeatability observed when 
trained observers use a standardized technique to measure CRT. An automated method of measuring CRT may 
make measurements more accurate and departmental research into CRT measurement using digital 
plethysmography is ongoing. 

References: 1.PALS Prov. Man.: Am Heart Assoc., 2002. 2. Lancet 2010;375(9717):834-45. 3. Lancet 
2008;371(9607):135-42. 4. The Foot 2007;17(1):15-20. 5. Hong Kong J Emerg Me 2008;15(2):71-74. 
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1066967 - INCIDENCE OF SEVERE PAIN AFTER TONSILLECTOMY IN 160 CHILDREN 
 
Carol Bradbury1, Kimmo Murto1, Nick Barrowman2 
 
1. Anesthesiology, Children's Hospital of Eastern Ontario, Ottawa, ON, Canada 
2. Clinical Research Unit, Children's Hospital of Eastern Ontario, Ottawa, ON, Canada 
 
Introduction: The incidence and severity of common morbidities in children, following the removal of tonsils 
and/or adenoids is not well described in the anesthetic literature. Post-operative morbidity can delay functional 
recovery, having an impact on school attendance and family life. It is necessary to understand the nature of 
common post-adenotonsillectomy (T&A) morbidities in order to devise suitable strategies to reduce them. 

Methods: After ethics approval, a prospective observational study of children undergoing either T&A, 
tonsillectomy or adenoidectomy was undertaken to evaluate their postoperative recovery. Anesthetic 
management was non-standardized. Intraoperative anesthetic management data was extracted from the 
anesthetic record. Postoperative recovery data was recorded by nurses on a standardized form and included 
age-appropriate pain scores (mCHEOPS & numeric rating scale, range 1-10). Questionnaires were sent to 
parents via email or by post on day seven post surgery. Questions included need and reason for postoperative 
healthcare worker (HCW) contact, severity of pain, functional recovery and overall satisfaction. Hospital data 
identified any visits/admissions within seven days of surgery for non-responders. Data are described as 
proportions, mean ± SD or medians (inter-quartile range). Spearman’s rho, Pearson chi-squared, Fischer’s 
exact and unpaired t-tests were performed as appropriate. 

Results: One hundred and sixty patients were enrolled and 117 (73%) responded to the survey. Mean age was 
7 ± 3.9 years, 59% were male, the majority underwent T&A (62%), 85% were ASA I-II and the mean BMI 
percentile was 62.1 ± 31.1. Most received an inhalational induction (82%), maintenance with sevoflurane (83%) 
and mean intraoperative dose of morphine equivalents and dexamethasone were 111 ± 70 mcg/kg 132±90 
mcg/kg respectively. The median (interquartile range) maximum first hour recovery room (RR) pain score was 6 
(3-8). Mean morphine equivalent consumption in the RR was 68.1± 53.3 mcg/kg. Patients were prescribed 
codeine 1 mg/kg with acetaminophen every 4-6 hours as required. Thirty eight (33%) of respondents contacted 
a HCW, the main reasons being static (58%) or dynamic pain (32% not drinking). Forty-six respondents (39%) 
described pain during the first week as being “severe-worst ever”. Only surgery including tonsillectomy (rho 
0.195, p=0.04) and postoperative RR morphine consumption (rho 0.275, p=0.003) were weakly associated with 
post-discharge pain. Nausea/vomiting was described as “severe-worst ever” in only 7 (6%) and overall 
satisfaction was ranked as “excellent-outstanding” in 109 (93%) patients. Non-responder demographic, 
anesthetic management and postoperative recovery data and hospital visits were not found to differ from 
respondents. 

Discussion: Severe pain is common after T&A and less so with adenoidectomy. Pain is the primary reason for 
postoperative contact with the healthcare system. It is difficult to predict which patients will experience more 
pain compared to others. Further research directed at predicting and preventing post-operative pain following 
this common surgical procedure is required. 
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1067426 - PALPATION AND ULTRASOUND VS. FLUOROSCOPY TO DETERMINE INTERVERTEBRAL 
SPACE IN CHILDREN 

 
Bruno Borges1, Srinivasan Ilivajady1, Gail Wong1, Jason Hayes1 

 
1. Department of Anesthesia and Pain Medicine, The Hospital for Sick Children, Toronto, ON, Canada 
 
Introduction: The palpation method is routinely used to determine intervetebral space levels. In adults, the 
palpation method is accurate only 30% of the time(1), whereas ultrasound is accurate 70% of the time(2). The 
objective of this study is to describe the accuracy of palpation and ultrasound in comparison to fluoroscopy in 
the pediatric population.  
 
Methods: Research Ethics Board approval and parent/ patient informed consent was obtained. Inclusion criteria 
were children 0 to 18 years of age undergoing lumbar puncture with fluoroscopy. After induction of anesthesia 
and positioning, a radio-opaque ruler was placed next to the patient parallel to the spine. Three different 
anesthesiologists determined the L3-4 intervertebral space at skin level. The first, who was different for each 
subject, used the palpation method with the posterior iliac crests (intercrestal or Tuffier’s line) as landmarks. The 
second and third anesthesiologists used ultrasound according to a published technique(3). The second was 
experienced with the technique and was the same for each subject. Three different anesthesiologists acted as 
the third that was familiar with this particular technique (“non-expert”). The corresponding ruler measurement 
was recorded for each anesthesiologist. The radiologist then determined the measurement that corresponded to 
the correct L3-4 intervertebral space. All participants were blinded to the other’s measurement. The primary 
outcome was proportion of measurements using the palpation method and ultrasound that were inaccurate by 
one or more levels in either the cepahalad or caudad direction. 
 
Results: To date, ten patients have been recruited. Accuracy of determination of the L3-4 interspace level was 
50% (5/10) with the palpation method, 60% (6/10) with ultrasound by a “non-expert” and 56% (5/9) with 
ultrasound by an “expert”. In 3 patients with a BMI > 30 kg/m2 at least one or more of the measurements was 
cepahalad by 2 interspace levels (i.e L1-2).  
 
Discussion: The proportion of measurements of the L3-4 intervertebral space in children by the palapation 
method and expert and non-expert ultrasound do not appear to be significantly different. Body mass index may 
be an important contributor to inaccurate measurement, which is consistent with previous findings in adults(1).  
 
References: 1. Anaesthesia 2000 55:1122-26 
2. Anaesthesia 2002 57:277-80 
3.  Reg Anesth Pain Med 2009 34:581-5 
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1060385 - FAST-TRACK TOTAL JOINT ARTHROPLASTY PROGRAM: DISCHARGE HOME IN 2 DAYS 
 
Michael Raphael1, Melanie Jaeger1, Janet van Vlymen1 

 
1. Anesthesiology and Perioperative Medicine, Queen's University, Kingston, ON, Canada 
 
Introduction: A fast-track surgery program is a comprehensive guide to the perioperative management of 
patients in order to achieve clinically and fiscally important outcomes, such as earlier discharge from hospital1. 
This model of care is necessary in order to effectively deal with the increasing burden on the health care system 
in Canada. In order to address this, we initiated a multidisciplinary, fast-track lower limb total joint arthroplasty 
program in our institution. Our goal was to develop a program that could be implemented outside of academic 
centres, with little need for additional resources or expensive equipment, or the mastery of specialized technical 
skills. This study has assessed whether a fast-track model such as this, can reduce length of hospital stay 
following total hip and knee arthroplasty, while maintaining a high level of patient safety and satisfaction. 

Methods: After receiving approval from our Institutional Research Ethics Board, 100 patients in a newly 
implemented fast-track program for total joint patients were compared to 100 historical matched controls 
(patients who would have met the criteria for the fast-track program). The fast-track program emphasizes 
appropriate patient selection (primary joint replacement, age  85, ASA  3, BMI  45, normal hematocrit, no 
recent DVT or pulmonary embolism, functional upper extremity strength, suitable home layout, and adequate 
home support), pre-operative patient preparation and education, post-operative multimodal analgesia with 
periarticular injections, early physiotherapy and rehabilitation, and discharge home with an outpatient 
rehabilitation program. The primary outcome was hospital length of stay, whereas the secondary outcomes 
examined the safety and effectiveness of the program by evaluating post-operative pain and opioid use, as well 
as emergency department visits and readmissions within 30 days of discharge.  

Results: The baseline characteristics of the intervention and control groups were similar. Length of hospital stay 
was significantly reduced in the fast-track group (mean = 45±9 hrs vs. 118±42 hrs, p<0.01). There were no 
control group patients discharged before POD (postoperative day) 3 whereas 93% of the fast-track group were 
discharged by POD 2. The fast-track group reported a trend towards lower pain scores at rest and with activity 
for all hospital days after surgery and utilized significantly less intravenous morphine. There were no significant 
differences between the two groups in the rate of ED visits (14 vs 13) or readmissions (2 vs 1) in the first 30 
days. 
 
Discussion: Our multimodal, multidisciplinary fast-track protocol achieved meaningful reductions in length of 
hospital stay which can be translated into significant cost savings for the health care system. Our patients also 
had lower opioid consumption and pain scores while maintaining a high level of patient safety. This program can 
be easily implemented both in academic and community hospitals. 

References: 1. BMC Musculoskelet Disord 2008; 9: 59. 

Table 1. Pain Management and Length of Stay 
  Standard Discharge(n=100)  Fast-track Program(n=100)  p value 

Local Analgesia (n)  
Nil  

Peripheral Nerve Block  
Periarticular Infiltration  

47  
53  
0  

5  
0  

95  
  

IV Opioids  
Morphine equivalents (mean +/- SD)  30.3 ± 29.1 mg  7.5 ± 9.8 mg  <0.01 

Length of Stay (mean +/- SD)  45 ± 9 hrs  118 ± 42 hrs  <0.01 
Discharge Day (n)  
POD 0 – POD 2  

POD > 2  

 
0  

100  

 
93  
7  

 
<0.01 
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1062052 - PERIOPERATIVE KETOROLAC IS ASSOCIATED WITH INCREASED POSTOPERATIVE 
BLEEDING IN REDUCTION MAMMOPLASTY  

 
Thomas Cawthorn1, Rachel Phelan2, John Davidson3, Kim E. Turner4 

 
1. School of Medicine, Queen's University, Kingston, ON, Canada 
2. Anesthesiology and Perioperative Medicine, Queen's University, Kingston, ON, Canada 
3. Plastic Surgery , Queen’s University , Kingston, ON, Canada  
4. Anesthesiology and Perioperative Medicine and Community Health and Epidemiology, Queen's 

University, Kingston, ON, Canada 
 
Introduction: Ketorolac is a non-steroidal anti-inflammatory drug (NSAID) used to manage moderate to severe 
post-operative pain. The purpose of this study was to determine whether intravenous ketorolac administration 
significantly increased the likelihood of bleeding and/or hematoma formation when used perioperatively in 
reduction mammoplasty procedures. 

Methods: Following REB approval, a retrospective chart review was conducted for patients who underwent 
reduction mammoplasty at our institution between 2004 & 2007. Data pertinent to demographics, ketorolac 
administration and bleeding-related outcome measures were recorded for each patient. 379 patient charts were 
reviewed, 127 patients had received a single dose of intravenous ketorolac (15 or 30 mg) intraoperatively or in 
the post-anesthesia care unit and 252 patients did not receive ketorolac. 

Results: No significant differences were observed between groups in any of the demographic variables. The 
results for the bleeding-related outcome measures are presented in Figure 1. Ketorolac administration was 
associated with an increased requirement for emergency surgical hematoma evacuation (RR = 3.6, CI=1.4-9.6), 
operative site bleeding (RR = 3.0, CI=1.6-5.7), and documented hematoma formation not requiring surgery (RR 
= 2.2, CI=1.3-3.6).  

Discussion: Our investigation revealed that perioperative ketorolac administration was associated with a 
greater than 3-fold increase in the likelihood of developing a hematoma requiring reoperation. To our 
knowledge, only one small study in which 5 patients received intramuscular ketorolac before undergoing 
reduction mammoplasty has been reported in the literature1. Our findings are consistent with this report. Given 
the frequency of reduction mammoplasty procedures (i.e., 88,3372 in the U.S and approximately 10,6963 in 
Canada during 2008), these data have potentially important implications. Our data suggest that it may be 
prudent to avoid the use of ketorolac in reduction mammoplasty, reserving it for those cases in which the 
benefits of its use may outweigh the potential risk of serious postoperative bleeding.  

References: 1. European Journal of Plastic Surgery 1996; 19: 26-28.  
2. American Society of Plastic Surgeons. Reconstructive Surgery Trends (2009). 
http://www.plasticsurgery.org/Documents/Media/statistics/2009 3. Canadian Institute for Health Information. 

 
 



S144 Abstracts

123

1064557 - PATIENT BELIEFS REGARDING PAIN MEDICATION AND LIKELIHOOD OF ADDICTION PRIOR 
TO CARDIAC SURGERY 

 
Jennifer Cogan1, Marie-France Ouimette2, Grisell Vargas-Shaffer3, Zeynep Yegin2, Alain Deschamps1, 
Jean-Sébastien Lebon1, Christian Ayoub1, Antoine Rochon1, Baqir Qizilbash1, Pierre Couture1, André 
Denault1 

 
1. Anesthesiology, Montreal Heart Institute, Montreal, QC, Canada 
2. Nursing, Montreal Heart Institute, Montreal, QC, Canada 
3. Anesthesiology, Pain Center, Hotel Dieu du CHUM, Montreal, QC, Canada 
 
Introduction: Several studies have outlined the impact of patient’s beliefs on their level of pain relief after 
surgery [1-3] and have underlined that misconceptions are barriers to effective pain relief [4;5]. We wished to 
evaluate the beliefs the patients in our hospital in order to create a specifically adapted pain education program.  
 
Methods: After ethics approval all patients scheduled to undergo cardiac surgery of any kind at our institution 
were approached and asked to complete a voluntary, non-nominative questionnaire that included the Barriers 
Questionnaire and the STAR questionnaire. All completed questionnaires were collected from the charts either 
just before or following surgery.  

Results: Of 501 patients who received the questionnaire 381 (76.6%) completed it. The average age was 64.6 
years, 66.0 % were male. Results of the Barriers Questionnaire showed that 31% of patients were in strong 
agreement that “it is easy to become addicted to pain medication”, 20% agree that “good patients do not speak 
of their pain” and 36 % feel that “pain medication should be saved in case pain worsens”. On the other hand 
50% are in total disagreement with the statement that “medications cannot control pain”. Results of the STAR 
questionnaire showed that 47% of patients felt anxious or depressed and 34% stated that they had frequent 
mood changes in the 6 months prior to surgery. Only 12 of 381 patients had more than 5 positive responses. 

Discussion: Only small gains have been made in decreasing misconceptions related to the treatment of pain; 
there is much room for improvement. As suspected, our population shows very low risk of addiction, however, 
the STAR questionnaire did highlight the high level of anxiety that many patients are experiencing prior to 
surgery. This anxiety may contribute pain levels and therefore a program designed to address all these issues 
would be of benefit. 

References: 1. Beauregard L, Pomp A, Choiniere M. Severity and impact of pain after day-surgery. 
Can.J.Anaesth. 1998; 45: 304-11. 
2. Bell L, Duffy A. Pain assessment and management in surgical nursing: a literature review. Br.J.Nurs. 2009; 
18: 153-6. 
3. Dunwoody CJ, Krenzischek DA, Pasero C, Rathmell JP, Polomano RC. Assessment, physiological 
monitoring, and consequences of inadequately treated acute pain. Pain Manag.Nurs. 2008; 9: S11-S21. 
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1064624 - COMPARATIVE EFFICACY OF PATIENT-CONTROLLED EPIDURAL ANALGEISA (PCEA) AND 
CONTINUOUS EPIDURAL ANALGESIA (CEA) IN THORACOTOMY PATIENTS: A 
RANDOMIZED CONTROLLED TRIAL 

 
Vidur Shyam1, David Goldsein1, Brian Simchison1, Rosemary Wilson1, Elizabeth VanDenKerkhof1, 
Rachel Phelan1, John Murdoch1 

 
1. Anesthesiolgy, Queens University, Kingston, ON, Canada 
 
Introduction: Acute postoperative thoracotomy pain has traditionally been managed with a thoracic epidural 
catheter and continuous epidural analgesia (CEA).1 Patient controlled epidural anesthesia (PCEA) has been 
shown to be more effective than intravenous patient-controlled analgesia (PCA)2 however, there is little research 
comparing PCEA to CEA for thoracotomy procedures. The goal of the current investigation was to determine the 
efficacy of perioperative CEA vs. PCEA for acute pain management following thoracotomy. 
 
Methods: This was a prospective, randomized, single blinded study. Following institutional ethics approval and 
informed consent, 46 patients scheduled for thoracotomy had a thoracic epidural catheter sited preoperatively. 
They were randomized postoperatively to receive epidural infusions of hydromorphone 10 mcg/mL + 
bupivacaine 1 mg/mL for 48 hours following surgery as either 1) PCEA or 2) CEA with sham PCEA settings . 
The CEA infusion rates were chosen as those achieving pain scores less than 3 in the recovery room (PACU). 
PCEA parameters were adjusted to allow an equivalent dose per hour. The primary outcome was consumption 
of local anaesthetic/opioids while the secondary outcomes included worst pain scores and pain while coughing, 
measured on a VAS scale. Scores for worst pain and pain while coughing were compared between treatment 
groups using binary logistic regression adjusted for time and age (p< 0.05;  =.0.8 to detect a 20% change in 
medication consumption). 
 
Results: PCEA was associated with non-significant (p=0.89) reductions in anaesthetic consumption 
(Mean±SD,mg - PCEA 24h:163±60, 48h:166±57 vs. CEA 24h:195±76, 48h:201±91). Scores for worst pain 
(p=.09) and pain while coughing (p=.18) were not significantly different but PCEA patients had a 2.3 
(CI95%=0.9-5.8) greater odds of experiencing severe pain in general and 1.8 (CI95%=0.9-4.5) greater odds of 
experiencing severe pain while coughing. 
 
Discussion: The trend towards reduced anaesthetic consumption with PCEA was consistent with that reported 
by others who have also reported that CEA provides better pain control compared to PCEA in other surgical 
settings.2 
Conclusion: This investigation suggests that PCEA does not provide any significant analgesic benefit over CEA 
in thoracotomy patients, and potentially may result in higher levels of pain.  
 
References: 1. Senturk M et al Anesth Analg 2002; 94: 11-5 
2. Wu CL et al Anesthesiol 2005; 103(5): 1079-88 
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1064681 - LOW DOSE INTRAVENOUS KETAMINE FOR POST CARDIAC SURGERY PAIN: DOES IT 
AUGMENT INTUBATION TIME?  

 
Geneviève Lalumière1, Jennifer Cogan1, Zeynep Yegin2, Alain Deschamps1, Nathalie De Mey1, Jean-
Sébastien Lebon1, Antoine Rochon1, Christian Ayoub1, Baqir Qizilbash1, Pierre Couture1, André 
Denault1, Sylvain Belisle1 

 
1. Anesthesiology, Montreal Heart Institute, Montreal, QC, Canada 
2. Nursing, Montreal Heart Institute, Montreal, QC, Canada 
 
Introduction: Recent data collected at our hospital and in 3 other Canadian university centers indicates that the 
level of chronic pain after cardiac surgery is quite high: 40% at 3 months and 22% at 6 months. (Abstract IASP 
2010 #2956). It was hypothesized that Ketamine, an NMDA receptor antagonist, might help to decrease the 
intensity and prevalence of pain after cardiac surgery. Prolonged activation of the NMDA receptor results in 
plastic changes in the spinal cord with upregulation of NMDA receptor and central sensitization leading to the 
chronification of pain [2,3]. Ketamine is a noncompetitive antagonist of the NMDA receptor, reverting the NMDA 
receptor to its resting state and consequently causing the impairment of nociceptive signal propagation to the 
brain and, especially after long-term administration, restoration of the physiological balance between pain 
inhibition and facilitation. The analgesic effect of ketamine is attributed to its effects at the NMDA receptor. We 
determined to use low dose ketamine infusions as part of a multimodal pain control protocol. Shortly after 
beginning its use concerns were raised by members of the personel that the ketamine infusions were increasing 
somnolence post surgery and thus prolonging intubation time. Our aim in this study was to evaluate the 
comparability of time to extubation for patients treated with low dose ketamine infusion (LDKI) vs patients 
without low dose ketamine infusion.  

Methods: Administrative and ethics board approval were obtained for this study. We performed a retrospective 
chart review for all patients receiving LDKI and an equal number of age, sex and surgery matched patients who 
did not receive LDKI. Low dose ketamine was prepared using 100mg of ketamine in 100ml of normal saline. It 
was run between 100 and 200 mcg/kg/hr. 

Results: We reviewed 50 charts of patients with LDKI and 50 without LDKI. The average age 66.3 years, 70% 
of the patients were men and sex was evenly distributed between LDKI and non-LDKI. The most common 
surgery was CABG (45%) followed by valve surgery only (27%), CABG + Valves (8%) and Other complex 
surgery (20%). Median time to extubation was 7.28 hours in the LDKI group and 8.12 hours in the non-LDKI 
group. Average duration of the ketamine perfusions was 27.25 hours with an average dose of 239.5 mg. Side 
effects of vivid dreams, and hallucinations were similar in both groups.  

Discussion: These results show that LDKI does not prolong intubation time and that it can be used as part of a 
multimodal regimen for the treatment of post cardiac surgery pain without serious adverse consequences.  

References: Noppers I, Niesters M, Aarts L, Smith T, Sarton E, Dahan A Ketamine for the treatment of chronic 
non-cancer pain. Expert Opin. Pharmacother. (2010) 11(14). 
Visser E, Schug S.A. The Role of ketamine in pain management. Biomedicine & Pharmacotherapy 60 (2006) 
341–348 
Bell, RF, Dah J, MooreR, Kalso E, Peri-operative ketamine for acute post-operative pain: a quantitative and 
qualitative systematic review (Cochrane review). Acta Anaesthesiol Scand 2005; 49: 1405—1428 
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1065391 - CONTINUOUS INTRATHECAL ANALGESIA FOR SEVERE METASTATIC CANCER PAIN 
 
Gilbert Blaise1, Réjean Prévost2, Denis Soulieres3, Anne Morinville2 

 
1. Anesthésie, Centre hospitalier de l'Université de Montréal, Montréal, QC, Canada 
2. Centre Medical Multinnova, Montreal, QC, Canada 
3. Oncologie, Centre Hospitalier de l'Université de Montréal, Montreal, QC, Canada 
 
Introduction: Ten percent of patients with an advanced stage of cancer suffer from severe pain despite the use 
of a mixture of potent analgesics and co-analgesics (1). For these patients, continuous infusion of intrathecal 
(IT) medications is used as a last resort to alleviate pain and improve quality of life (2). 
We present the case of a patient with spinal metastasis of a hypernephroma presenting with severe pain treated 
succesfully by a mixture of IT medications.  
 
Methods: Patient consent and medical direction approval were obtained. A 72 year old man with 
hypernephroma with liver and L2 metastases was treated with an orally administered mixture of cortisone, 
opioids, NSAIDs, gabapentin, ketamine and an antidepressant. With this mixture, the pain was only controlled in 
the supine position and the patient could not be moved as any mobilization induced excruciating pain. No 
surgical treatment could be done and the maximum dose of chemotherapy and radiotherapy had been given. An 
intrathecal catheter was placed and tunnelized; the tip of the catheter was close to L2 vertebra. Several 
medications were tested until a mixture which reduced pain and maintained motor function was obtained.  
 
Results: The pain pain was satisfactory controlled with a worse pain score less than 2 on a 0-10 pain scale and 
a motor function which allowed patient to walk without help for a short distance. The following medications were 
perfused (4cc/hr) for several weeks "at home": bupivacaine 0.1%, morphine 0.006%, clonidine 4 microg/cc, 
naloxone 0.000018mg/cc, ketorolac 0.04 mg/cc.  
 
Discussion: IT drug delivery brings medication directly to the dorsal horn and by-passes the blood brain barrier. 
Thus, we can achieve a potent analgesic effect and minimize systemic side effects. We have used medications 
acting on different pathways/targets of pain transmission or transduction [sodium channel blocker, opioid, low-
dose opioid antagonist, NSAID(3) and alpha-2 receptor agonist] to optimize analgesia. 
 
References: (1) Brogan et al., J Support Oncol (2010), 8:52-53. 
(2) Lawson and Wallace, Curr Pain Headache Rep (2010), 14:8-16 
(3) Eisenach et al., Pain (2002), 99:599-604 
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1065481 - MULTIMODAL ANALGESIA IMPROVES THE MANAGEMENT OF BRACHYTHERAPY 
 
Rya Boscariol1, Naveen Eipe1, John Penning1 

 
1. The Ottawa Hospital, Ottawa, ON, Canada 
 
Introduction: High Dose Rate (HDR) brachytherapy for carcinoma cervix involves application of localized 
radiation to the cervix. This treatment usually requires sedation, regional or general anesthesia 1-3. When done 
with sedation alone patients often complain of pain or discomfort 4, 5. The purpose of this study was to 
determine the role of preemptive multimodal analgesia in the management of HDR brachytherapy for carcinoma 
cervix done under sedation. 
 
Methods: Following REB approval, this retrospective quality assurance study was designed to determine if oral 
premedication with tramadol, acetaminophen and pregabalin decreased pain and analgesic requirements during 
HDR brachytherapy for carcinoma cervix done under sedation. Over the past 12 months at this centre, 22 HDR 
treatments have been done with preemptive multimodal analgesia (study group). These were compared with the 
17 HDR treatments done in the preceding 12 months without preemptive multimodal analgesia (control group).  
For each patient (before, during and after treatment) the pain scores, analgesia required, recovery score, 
satisfaction and complications were documented. The recovery score includes the level of consciousness, 
oxygen saturation, respiration, circulation, temperature, nausea & vomiting 
 
Results: Preliminary results suggest that pre-emptive multimodal analgesia with tramadol, acetaminophen and 
pregabalin (study group) decreased the requirements of intravenous sedation and pain scores and did not delay 
discharge in patients undergoing HDR brachytherapy for carcinoma cervix. 
 
Final results will be presented. 
 
Discussion: The need for Anesthesiology presence during HDR brachytherapy of the cervix has been 
previously studied6. With the rational use of different analgesic medications, these procedures requiring 
sedation may be safely performed with increased patient comfort and satisfaction.  
 
HDR brachytherapy for carcinoma cervix may be a pain model where radiation induced hyperalgesia and other 
pro-nociceptive mechanisms may play an important role. Pregabalin may be useful adjunct to treat these 
patients and together with tramadol and acetaminophen may provide adequate foundational analgesia for 
sedation. We will discuss the possible mechanisms by which these drugs are effective in this pain model. 
This quality assurance study demonstrates that pre-emptive multimodal analgesia improves the management of 
HDR brachytherapy for carcinoma cervix in a statistically significant and clinically relevant manner. 
 
References: 1. Anaesthesia.2000; 55:899-904. 
2. Br J Anaesth. 2006; 96:195-200. 
3. Curr Opin Anaesthesiol. 2008; 21:514-8. 
4. Oncol Nurs Forum. 2001; 28:743-51. 
5. Support Care Cancer.1995; 3:205-7. 
6. Am J Clin Oncol. 2004; 27:449-51.  
 
Preliminary results for pre-emptive Multimodal Analgesia Protocol (MMAP) in the management of HDR 
brachytherapy for carcinoma cervix done under sedation 

Measured Parameter Control Group  
(No MMAP)  

Study Group  
(MMAP)  

Midazolam mg (mean, Std Dev, Range) 3.4, 2.8, 1-10 2.8, 0.9, 1-4 
Morphine Equiv. mg (mean, Std Dev, Range) 11.9, 14.5, 2.5- 60 9.9, 3.4, 2.5- 19 

Pain Score 0-3 (mean, Std Dev, Range) 1.8, 0.2, 1.2- 2.0 1.7, 0.2, 1-2 
Total Recovery Score (mean, Std Dev, Range) 11.7, 0.3, 11.1- 12 11.6, 0.4, 10.6- 12 

Duration of Procedure min (mean, Std Dev, Range) 153.7, 36.2, 106- 249 147.9, 43.1, 85- 238 
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1065760 - GABAPENTIN DOES NOT IMPROVE ANALGESIA FOR TOTAL HIP ARTHROPLASTY 
 
Manyat Nantha-Aree1, James Paul1, Norm Buckley1, Uswa Shahzad1, Ji Cheng2, Lehana Thabane2, 
Antonella Tidy1 

 
1. Anesthesia, McMaster University, Hamilton, ON, Canada 
2. Clinical Epidemiology and Biostatistics, McMaster University, Hamilton, ON, Canada 
 
Introduction: Gabapentin has previously been investigated as a single-dose adjunct to morphine for 
postoperative pain management, and has been found to reduce postoperative morphine consumption (PMC) [1-
4]. However, there is a need to determine the efficacy of perioperative gabapentin, as a complement to patient 
controlled analgesia (PCA) morphine, in reducing PMC in patients undergoing primary total hip arthroplasty 
(THA). The primary objective was to determine if gabapentin given preoperatively, and continued for two days 
postoperatively, would decrease PMC.  

Methods: This was a double blind, randomized-controlled trial that was approved by the local Research Ethics 
Board and Health Canada. After obtaining informed consent, patients aged 19-90 undergoing primary THA in 
single joint were recruited. Exclusion criteria included: allergies to any study medication, contraindication to 
spinal anesthesia, chronic pain syndrome, and chronic analgesic use. The trial was conducted in 93 eligible 
THA patients, randomized into either the intervention group or the control group. The patients in the intervention 
group (n=45) received gabapentin 600mg orally (PO) preoperatively and 200mg postoperatively on the day of 
surgery (total 800mg on day 0), and continued on gabapentin 200mg three times daily (total 600mg/day) for two 
days, whereas patients in the control group (n=48) received placebo in a similar fashion. During the preoperative 
period, all patients received 30mg of ketorolac intravenously (IV) and acetaminophen 1000mg PO. 
Postoperatively, all patients received IV PCA with morphine and received the following adjuncts: ketorolac 15mg 
IV every 6 hours (q6h), and acetaminophen 1000mg PO q6h. All patients received spinal anesthesia with 
isobaric or hyperbaric bupivacaine with fentanyl. No local infiltration or other opioids were permitted during the 
study. 
 
Results: The primary outcome measure for the study was morphine consumption, whereas secondary 
outcomes included: pain scores on visual analogue scale (VAS), side effects (nausea and vomiting, pruritis, 
sedation, dizziness, visual disturbance, and death), range of motion, and patient satisfaction. The amount of 
morphine consumed two days postoperatively was not significantly different between the treatment and control 
groups (p>0.05). Interestingly, for day 1, mean difference for PMC was 6.44mg (95% CI 0.76-12.12), which was 
statistically significant (p<0.05) for gabapentin group. All secondary outcomes assessed did not show a 
difference between the treatment and the control groups.  

Discussion: This trial demonstrated that overall gabapentin does not reduce PMC and side effects in patients 
undergoing THA. Even though PMC in day 1 was slightly lower for gabapentin than placebo, which is consistent 
with previous literature [4], the amount of PMC reduced has no clinical value. Multimodal analgesia may account 
for the similar primary and secondary outcomes found in both intervention and control groups.  

References: 1. Can J Anesth. 2006. 53(5):461-469. 
2. Cochrane Database Syst Rev. 2010. 12;(5):CD008183. 
3. Curr Drug Targets. 2009. 10(8):716-733. 
4. Pain Res Manage. 2009. 14(3):217-222. 
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1065948 - TREATMENT OF CRPS WITH REPETITIVE INTRAVENOUS PERFUSION 
 
Gilbert Blaise1, An-Hoa Nguyen Labelle2, Amandine Sénéclauze2, Réjean Prévost2, Anne Morinville2 

 
1. Anesthésie, Centre hospitalier de l'Université de Montréal, Montréal, QC, Canada 
2. Centre Medical Multinnova, Montreal, QC, Canada 
 
Introduction: CRPS is a disease which is characterized by pain, inflammatory responses, vasomotor changes, 
joint sub-cutaneous swelling, muscle weakness, trophic modification and mood changes. The mechanisms 
leading to these changes is far from being understood and the treatment usually entails pain management, 
physiotherapy and sympathetic blockade. In severe cases, deep anesthesia with ketamine for several days has 
been used with some success (1). Continuous anesthesia for several days often requires admission and 
monitoring in an intensive care unit (2,3). Recent studies have also suggested that sub-anesthetic doses of 
ketamine may also be effective in the treatment of CRPS (4). We present the case of a patient with severe 
CRPS of the right hand who did not respond to any of the classical treatment regimens. She was treated by a 
daily IV infusion for five consecutive days as an out-patient.  
 
Methods: The patient has given informed consent for the case report to be presented. The patient received five 
perfusions of 300 mg lidocaine, 80mg ketamine, 3g MgSO4, 1mg midazolam (in 250cc of 0.9% NaCl). The 
perfusion time was 3 hours. 
 
Results: This treatment improved considerably the clinical status of the patient. After 5 days, hand edema has 
completely disappeared, pain has been reduced from 9 to 1 on a numerical rating scale of 0 to 10 and hand 
mobility as well as patient depression had improved. 
 
Discussion: The combination of these medications was well tolerated yielded significant clinical improvements 
to the patient. This treatment regimen can be administered in an outpatient environment. Lidocaine is not only a 
sodium channel blocker but also has anti-inflammatory effects and can potentiate the descending inhibitory 
pathway. Ketamine is known as a NMDA receptor blocker; in addition, more recent data suggest that ketamine 
has anti-inflammatory properties, is a potent antidepressant and could act peripherally and centrally. Magnesium 
is an important ion in the body, is the natural blocker of the NMDA receptor and regulates numerous enzymes 
and endothelial function. Midazolam is a GABA-A receptor agonist and reduces cellular excitability. This 
therapeutic combination was very effective in this patient. 
 
References: (1) Becerra et al., Pain Med. (2009). 
(2) Everett et al., Pain Med (2009), 10:1136-9. 
(3) Goldberg et al., Pain Physician (2010), 13:379-387. 
(4) Correll et al., Pain Med, (2004), 5:263-75. 
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1066430 - IV ESMOLOL AS AN ALTERNATIVE TO INTRAOPERATIVE REMIFENTANIL 
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Introduction: The analgesic efficacy of intravenous -blockers is still controversial, and the mechanism through 
which they might produce analgesia has not yet been described. The use of intravenous esmolol as analgesic 
adjuvant, has been used only with inhalational anesthetic agents, but never, as primary analgesic, with 
intravenous propofol 1. We hypothesized that intravenous esmolol, as an alternative to remifentanil, during 
intravenous anesthesia with propofol, will provide better postoperative analgesia and speed the surgical 
recovery in patients with prostate cancer undergoing fast-track laparoscopic prostatectomy.  

Methods: Local Ethics Committee approval was obtained (GEN#08-022). In this observer-blinded randomized 
controlled trial, patients undergoing fast-track laparoscopic prostatectomy were randomized to receive either 
propofol-esmolol infusion (Group E, n=20) or propofol-remifentanil infusion (group R, n=20), throughout the 
duration of surgery (target BIS index, 40-50). PONV prophylaxis and multimodal analgesia were given before 
skin closure. PCA morphine was begun in the PACU and discontinued 24 h after the end of surgery. All patients 
followed an enhanced recovery program, specific for laparoscopic prostatectomy, recently implemented in this 
institution. The expected length of stay of patients following this program was 3 days. Patients were discharged 
home when met specific discharge criteria. The primary outcome was the amount of opioid used in the first 24 h. 
Secondary outcomes included intraoperative hemodynamic data (heart rate, systolic and diastolic blood 
pressure every 15 minutes during the duration of surgery) postoperative pain intensity, the incidence of opioid-
side effects, the time spent in the PACU, and the length of hospital stay. Intraoperative data were collected by 
the anesthesiology in charge, and postoperative data by a research assistant blinded to the study hypothesis.  

Results: Demographic and clinical characteristics were similar between the 2 groups. Although heart rate, 
systolic blood pressure and diastolic blood pressure were significantly higher in group E (p=<0.001, p =0.020, p 
<0.001 respectively), the hemodynamic response to surgery was maintained stable and within physiological 
ranges during all surgery, in both groups. The amount of PCA morphine consumption at 24 h was significantly 
lower in group E (p=0.031). Postoperative pain intensity (VRS, at rest and on walking) the incidence of PONV, 
recovery of bowel function, and the length of stay in PACU and in the hospital were not significantly different 
between the two groups.  

Discussion: Intravenous esmolol can be used as alternative to intraoperative remifentanil during laparoscopic 
prostatectomy. In comparison to remifentanil, intravenous esmolol has an analgesic opioid sparing effect, but it 
does not reduce the incidence of PONV and it does not accelerate the recovery of patients undergoing fast-track 
laparoscopic prostatectomy.  

References: Collard et al. Intraoperative esmolol infusion in absence of opioids spares postoperative fentanyl in 
patients undergoing ambulatory laparoscopic cholecystectomy. Anesth & Analg, 2007; 105: 1255-62. 

Variables  Group E  Group R  p  
Morphine PCA(mg)  

-PACU  
-12h hr  

-13-24 h  

 
2[1-6]  

13[9-19.8]  
2[0-6.5]  

 
5[3-12]  

19.7[12-28.5]  
4[0-9]  

 
0.031  
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Introduction: Ultra-low doses of non-selective alpha-2 adrenergic receptor antagonists such as atipamezole 
augment morphine antinociception and inhibit tolerance. However, when given alone such doses only result in a 
delayed weak antinociceptive response. The objective of this study was to investigate whether ultra-low or high 
doses of the alpha-2A antagonist, BRL 44408 (1), produced antinociception in a rat model of analgesia, and if its 
actions involved interaction with opioid or alpha-2 receptors. Also, we investigated whether repeated analgesia 
testing in this paradigm contributes to the delayed antinociceptive effect.  

Methods: Following Animal Care Committee approval, male Sprague Dawley rats were implanted with PE10 
intrathecal catheters under halothane anesthesia. Analgesia testing was subsequently performed using the 
tailflick and paw pressure tests over 240 min ( n= 4-6/group). Significance of treatments was assessed using 
analysis of variance followed by Newman-Keuls post hoc test (p<0.05). 

Results: In the tailflick test, intrathecal BRL 44408, administered at a dose known to antagonize the alpha-2 
receptor (16.5ug) produced a significant, rapid and sustained analgesic response approximating a 90% MPE 
(maximum possible effect) value peaking at 30-60 min. Lower doses (1.65ug and 0.165ng) produced a 
significant but more delayed antinociceptive response that peaked after 120 min. Restricting the frequency of 
analgesia testing to two test periods (30 and180 min post drug injection) had no effect on the magnitude of the 
BRL 44408-induced antinociception. Antinociception by BRL 44408 (16.5 ug) was only partially but significantly 
reduced (from 90 to 40% MPE at peak analgesia) by naltrexone or atipamezole doses that produced receptor 
blockade. 
 
Discussion: The potent and selective alpha-2A adrenergic receptor antagonist BRL 44408 produces significant 
thermal antinociception. This action is not related to frequency of analgesia testing and is only partially 
dependent on interaction with opioid or alpha- 2 receptors. This class of agents may potentially be useful in the 
treatment of pain. 

References: 1. Bioorganic Medicinal Chemistry 3, 1693-1698, 1995. 
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Introduction: Perioperative low-dose intravenous ketamine may be a useful addition in pain management 
regimens. Randomised Controlled Trials (RCTs) of IV ketamine have produced remarkably variable efficacy 
results. It would be useful to know the evidence for the correct role of ketamine in postoperative pain control. 
Previous systematic reviews have included all routes of ketamine administration and assumed a fixed-effects 
model. Heterogeneity between studies is significant and this was addressed by narrowing inclusion criteria, 
using a random effects model, and performing subgroup analyses on groups designated prior to data collection. 
Metaregression was used to analyse the effect of total dose of ketamine.  

Methods: High-quality RCTs that were randomized, double-blinded and placebo-controlled using intravenous 
ketamine as the treatment group were included. Pubmed, Embase, and the Cochrane Library were searched, 
and manufacturers contacted to find RCTs. Primary outcome was total dose of narcotic consumed 
postoperatively. Studies were excluded if they used regional anesthesia. No limitation was placed on patient age 
or language of publication. P-values of subgroups were corrected for multiple comparisons. Analysis was by 
standard differences in means.  

Results: Sixty-three studies were analyzed, with 80 comparison arms. A clear reduction in total narcotic 
consumed was observed across all studies (p<0.0001). Calculations of publication bias were negative. 
Ketamine was unhelpful for prostate, dental, head & neck, hernia, laminectomy/discectomy, lower abdominal, or 
coronary artery bypass graft surgery. It was helpful for orthopedic/limb, mid- or upper- abdominal, and thoracic 
surgery. Efficacy was not different between adult and pediatric studies. The dose of ketamine had little influence 
on outcome. Timing of administration (pre- or post-incision) had no influence. In particular, there was no pre-
emptive effect. There was no difference from placebo for psychic side-effects, postoperative nausea and 
vomiting measures, or sedation. 

Discussion: Implications for clinicians: Perioperative low-dose ketamine is especially useful when the 
anticipated postoperative pain is severe, and it may be given at any point (preemptively, intraoperatively, 
postoperatively) and in any method (bolus, infusion, PCA co-administration). Intuitively, an increased 
postoperative VAS score correlates with painful surgery such as upper abdominal and thoracic incisions. 
Future research: There is little to be gained from more RCTs of surgery known to produce mild pain. Further 
study should be directed towards unanswered questions, and should concentrate on studying patients at risk for 
severe postoperative pain, for respiratory depression, and patients who continue to experience severe 
postoperative pain despite routine treatment. There may be benefit in those patients for whom narcotic sparing 
is important, such as patients that are intolerant to narcotic side effects and those with significant histories of 
postoperative nausea and vomiting. 

References: Cochrane Database of Systematic Reviews 2006, Issue 1. Art. No.: CD004603. 
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Introduction: Pain related to cancer is highly prevalent and existing treatments do not always work. Additional 
analgesic approaches are needed. Tetrodotoxin (TTX), derived from the Fugu (puffer)fish, blocks voltage-gated 
sodium channels (VGSCs) on sensory neurons in the peripheral and central nervous system, and exerts its 
analgesic properties by inhibiting the initiation and conduction of impulses. Following phase II studies (1,2), a 
multicenter, randomized, double-blind, placebo-controlled phase III trial of TTX in inadequately controlled 
moderate to severe cancer-related pain is ongoing across Canada. Patients completing the double-blind core 
are eligible to participate in the open-label extension trial and to receive TTX as long as the patient receives a 
clinical benefit from treatment. The objective is to evaluate the long term safety and analgesic efficacy of TTX in 
patients with moderate to severe, inadequately controlled cancer-related pain. 

Methods: The clinical trial was approved by the ethical committee of the institution. Each patient signed an 
informed consent form. Multicentre, open-label, continuation trial of efficacy and safety of subcutaneous TTX (30 
mcg b.i.d x 4d) in patients having completed the double-blind core trial. 

Inclusion criteria: Older than 18 years of age, patients with a diagnosis of cancer, baseline worst pain intensity 
score of 4 as assessed by the numeric rating scale. 

Exclusion criteria: second and third- degree heart block , prolonged QT or active cardiac arrhythmia, treatment 
with any anti-arrhythmic medication. 

Results: 40% of patients showed a clinical benefit to s.c. TTX . The average duration of analgesic response 
was 23 days ( range from 4 to 78 days) . 27% of the responders had a complete disappearance of pain and an 
improvement in both physical and emotional function at some time points after treatment , the duration of 
analgesic response remained stable across treatment cycle , demonstrating no evidence of analgesic tolerance. 
The side effect were minor or moderate in intensity and of short duration. 

Discussion: TTX administration is a new class of medication that could have interesting effect in cancer-related 
pain. 
 
References: (1) Hagen et al., J Pain Symptom Manage, 2007, 34, 171-182.  
(2) Hagen et al., J Pain Symptom Manage, 2008, 35, 420-428. 
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1067347 - GABAPENTIN DOES NOT IMPROVE PAIN OUTCOMES FOR TOTAL KNEE ARTHROPLASTY  
 
James Paul1, Manyat Nantha-Aree1, Norm Buckley1, Ji Cheng1, Lehana Thabane1, Antonella Tidy1, Uswa 
Shahzad1 
 
1. Anesthesia, McMaster University, Hamilton, ON, Canada 
 
Introduction: Gabapentin, an anticonvulsant, has an established role in chronic pain management and has 
been used increasingly for acute postoperative pain in recent years. Metaanalyses of randomized controlled 
trials, involving a total of 18 studies and various surgeries, have shown that it has benefit in terms of a reduction 
in opioid consumption, pain scores, vomiting, and pruritus, but this comes with a concomitant increase in the risk 
of dizziness and sedation (1). This study was designed to assess if gabapentin given preoperatively and for 2 
days postoperatively (in addition to PCA morphine, acetaminophen, and ketorolac) is effective in improving pain 
outcomes in comparison with placebo for primary total knee arthroplasty. 
 
Methods: This was a single-centre, blinded (patients, caregivers, and outcome assessors), randomized 
controlled trial of patients that underwent primary total knee arthroplasty. We obtained patient consent and local 
REB approval. Eligible patients were aged 19 to 90 years old, not allergic to a study medication, did not have a 
contraindication to NSAIDs, spinal anesthesia, or PCA morphine, and did not have chronic pain or preoperative 
opioid use other than codeine. All patients received 1000mg of acetaminophen and 15mg of ketorolac 
preoperatively. For the surgery, they received a spinal anesthetic with bupivicaine combined with fentanyl, and 
no systemic opioid or local infiltration. Postoperatively, they received PCA Morphine, acetaminophen 975 mg 
every 6 hours, and ketorolac 15 mg every 6 hours. Patients received either gabapentin 600 mg preoperatively 
followed by 200 mg every 8 hours for three days or matching placebo. Patients were assessed daily for 
morphine consumption, pain scores, satisfaction, side effects, and hemodynamics. 
 
Results: This study included 44 patients in the gabapentin group and 41 in the placebo group. There were no 
significant differences between the gabapentin and control groups in morphine consumption (the primary 
outcome) at any time period after surgery. In addition, there were also no significant differences in pain scores 
(apart from a mean difference in pain scores of 1.0 (95% CI 0.0-2.0) at rest in the PACU in favor for the placebo 
group). There were no significant differences between the treatment groups in the incidence of side effects 
(nausea/vomiting, sedation, and pruritus) patient satisfaction, hospital length of stay, and joint range of motion. 
 
Discussion: Although a number of randomized controlled trials (including another recent knee arthroplasty 
study) have shown a benefit with gabapentin, this trial did not demonstrate an advantage to gabapentin in terms 
of morphine consumption, pain scores, a reduction of side effects, patient satisfaction or length of stay (2). The 
discrepancy in results may reflect the use of multimodal analgesia in addition to gabapentin in this trial. 
 
References: 1 Pain Res Manag 2007; 12: 85-92. 
2 Pain Res Manag 2009; 14: 217-22. 
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1067485 - A MULTIDISCIPLINARY PAIN MANAGEMENT APPROACH AT A CHRONIC PAIN CENTER 
 
Gilbert Blaise1, Franco Carli2, An-Hoa Nguyen Labelle3, Réjean Prévost3, Anne Morinville3 

 

1. Anesthésie, Centre hospitalier de l'Université de Montréal, Montréal, QC, Canada 
2. Anesthesia, McGill University, Montreal, QC, Canada 
3. Centre Medical Multinnova, Montreal, QC, Canada 
 
Introduction: Our pain clinic is a multidisciplinary and transdisciplinary medical center which mostly treats 
patients suffering from chronic pain. The following therapeutic platforms (services) are available: medical 
evaluation, medical intervention by a pain specialist (anaesthesiologist), psychology and neuropsychology, 
physiotherapy and kinesiology, occupational therapy, nutrition, supervised physical activities, and 
complementary alternative medicine, such as biofeedback. Our pain center is a one-stop shop approach, where 
the health professionals work together under the physician's coordination. Following the first medical evaluation, 
the anaesthesiologist in charge decides which specialists should be involved. The optimal treatment for each 
approach is evaluated by a research group, based on the latest scientific literature. Communication between the 
different health professionals and coordination of the treatment strategy is the foundation of our approach. 
Different professionals often collaborate during an intervention. For instance, the psychologist might be present 
during a procedure done by the anaesthesiologist to help the patient better manage stress and anxiety caused 
by the procedure. 

Methods: The therapeutic efficiency (impact on pain level) and patient perception of the quality of services and 
satisfaction is evaluated by questionnaires filled out during follow-up phone calls conducted by a research 
assistant who had no previous contact with the patient. These data were collected with the patient’s approval, 
and this evaluation was approved by the ethical committee of the clinic. 

Results: In 18 months of activities, 443 patients have been treated. Patients can schedule an appointment 
usually within 2 weeks of calling the clinic [substantially shorter wait-time than what is reported at public pain 
centers (1)] . The majority of patients are individuals who have suffered a work accident and are now 
beneficiaries of work-place accident benefits. We present data illustrating the growth of the clinic's activities, and 
its role in the medical field of pain management. Patient functional data and satisfaction scores are provided.  

Discussion: A multidisciplinary pain center with experts of several disciplines located at the same center should 
improve access to diagnosis and treatment with reduced waiting times and offer more integrated intervention 
strategies for pain and should result in improved patient outcomes. 

References: (1) Peng et al., Can J Anaesth. (2007), 54:977-84. 
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1064190 - TRACHEAL INTUBATION THROUGH THE I-GEL SUPRAGLOTTIC AIRWAY VERSUS THE LMA 
FASTRACH: A RANDOMIZED CONTROLLED TRIAL 
 
Antoine Halwagi1, Nathalie Massicotte1, Alexandre Lallo1, Alain Gauthier1, Daniel Boudreault1, Monique 
Ruel1, Francois Girard1 

 
1. Anesthesiology, Centre Hospitalier de l'Universite de Montreal, Montreal, QC, Canada 
 
Introduction: The i-gel is a laryngeal mask not requiring inflation of a cuff for lung ventilation. When correctly 
inserted, a favorable alignment in front of the glottic inlet is obtained(1,2). Its design allows for unobstructed 
passage of a tracheal tube. Previous manikin(3) and human(4) studies have demonstrated a poor blind 
intubation success rate through the i-gel. However, local unpublished data suggest an improved success rate 
when inserting the tracheal tube through the i-gel after rotating it 90 degrees counterclockwise. In this 
prospective randomized study, we compared success rate of blind tracheal intubation through the i-gel using 
this technique with intubation through the LMA Fastrach. 

Methods: Following local ethics committee approval and obtaining patient informed consent, 160 patients 
requiring general anesthesia and airway management were randomized to be intubated using the i-gel or the 
LMA Fastrach. After induction of general anesthesia, the allocated laryngeal mask was inserted and adequate 
lung ventilation was confirmed. Blind tracheal intubation was then attempted through the laryngeal mask. First 
attempt and overall tracheal intubation success rates within three attempts were evaluated. Laryngeal mask 
insertion and tracheal intubation times were also measured. 

Results: Eighty patients were recruited in each study group. Successful tracheal intubation was obtained on the 
first attempt in 69% of patients with the i-gel and 74% of patient with the LMA Fastrach (p = 0.60). Overall 
intubation success rate was lower using the i-gel compared to the LMA Fastrach (73% vs. 91%, p < 0.01). Mean 
laryngeal mask insertion time was significantly shorter with the I-gel than with the LMA Fastrach (26 s vs. 36 s, p 
< 0.01). 

Discussion: First attempt tracheal intubation success rate was similar using the i-gel and the LMA Fastrach. 
However, when the first attempt was unsuccessful, subsequent attempts through the i-gel did not significantly 
increase tracheal intubation success rate. The LMA Fastrach yielded a higher overall intubation success rate. 

References: (1) Anesthesiology 2009;111:55-62 
(2) Anesth Analg 2009;109:1092-4 
(3) Resuscitation 2010;81:74-7 
(4) Anesthesiology 2008;109:A528 
 
Success Rates and Times for Device Insertion and Tracheal Intubation 

  I-Gel  
(n = 80)  

LMA Fastrach  
(n = 80)  P Value 

Supraglottic device insertion    
First attempt success rate, %  83.8 [73.8 - 91.0]  80.0 (69.6 - 88.1)  0.68  

Overall success rate, %  96.3  100  0.25  
Insertion time, s  26 ± 24 (21 - 32)  36 ± 28 (29 - 42)  < 0.01  

Insertion time when 1st attempt successful, s  19 ± 8 (17 - 21)  29 ± 16 (25 - 33)  < 0.01  
Tracheal intubation    

First attempt success rate, %  68.8 (57.5 - 78.7)  73.8 (62.7 - 83.0)  0.60  
Overall success rate, %  72.5 (61.3 - 81.9)  91.3 (82.8 - 96.4)  < 0.01  

Intubation time, s  22 ± 13 (19 – 25)  30 ± 31 (23 – 38)  0.51  
Intubation time when 1st attempt successful, s  19 ± 4 (18 - 20)  18 ± 3 (17 - 19)  0.73  

Success rate expressed in percentage (95% confidence interval of percentage), time expressed in mean ± SD 
(95% confidence interval). P values are from Fisher's exact test for success rates and Mann-Whitney test for 
times. 
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1065977 - EFFECT OF LTA KIT AND INTRA-CUFF ALKALINISED LIDOCAINE ON COUGHING  
 
Frederick D'Aragon1, Yanick Sansoucy1, Rene Martin1 
 
1. Anesthésie-Réanimation, Université de Sherbrooke, Sherbrooke, QC, Canada 
 
Introduction: Coughing upon extubation at emergence can provoke undesired effects such as hemodynamic 
parameters variation, intra-ocular and intra-cranial pressure. Studies focused on means of suppressing 
coughing after emerging from short surgeries are few.Therefore, we aimed at evaluating, as a primary outcome, 
the coughing incidence upon extubation following four different protocols.The latter were based on the use of 
4% lidocaine-hydrochloride (L-HCL) administered with the LTA 360 kit and the filling of the endotracheal tube 
(ETT) cuff with 2% alkalinised lidocaine (L-ALK). 
 
Methods: The randomized double-blind prospective study were approved by the Local Ethics Committee. One 
hundred and twenty female patients listed for a gynaecological surgery with an estimated anaesthetic time of 30 
to 120 minutes were block-randomized in 4 groups (table 1).The anaesthetics protocol was standardized.The 
LTA 360 kit was introduced between vocal cords and the content was vaporized, either 4cc 4% L-HCL (groups 
1,3) or 4cc NaCl 0.9% (groups 2,4).Then, a non-lubricated 7 mm internal diameter ETT (Mallinckrodt Inc.) with a 
high volume and low-pressure cuff was inserted in the trachea.The ETT cuff was filled with either 2% L-ALK 
(groups 1,2) or NaCl 0.9% (groups 3,4) until watertightness was confirmed with a pressure lower than 30 cm of 
H2O.A respiratory therapist blinded to the treatment monitored the presence of coughing upon emergence.As a 
secondary outcome, sore throat severity was measured at 15 min, 1h and 24h after the surgery using a visual 
analog scale (VAS 0-100). Occurrence of nausea, dysphagia and dysphonia were also observed over 24 
hours.The Chi Square test was performed to evaluate non-parametric data, while we used the Student t test for 
parametric data. Group comparisons were analyzed with an ANOVA followed by a Bonferroni post-hoc test.A 
p 0.05 value was considered significant.Sample size was based on a power of 80%, a difference between 
groups of 50% and a coughing incidence at emergence of 70%. 
 
Results: Four patients were excluded for non-compliance to the protocol (group 1=2, group 3=1, group 
4=1).Demographic data, smoking addiction and peri-operative narcotics administration were similar for every 
group. Anaesthesia duration was 89 minutes [IC95: 58-120 min.]. Coughing was significantly decreased in 
groups 1 and 3, which benefited from a LTA 360 kit with L-HCL when comparing to the saline group (group 4) [p 
= 0.04 and p=0.001].The group 3 showed a marked improvement in coughing incidence when comparing to the 
saline LTA kit with intra-cuff L-ALK (group 2) [p=0.003]. Coughing was identical between groups 2 and 4, 
demonstrating that L-ALK had no effect by itself [p = 0.428]. Soar throat intensity was similar independently from 
the treatment at 15 min. [p = 0.661], 1h [p = 0.290] and 24h [p = 0.909]. No difference was observed in 
hoarseness, dysphagia, nausea or vomiting incidence. No complications were reported. 
 
Discussion: The LTA 360 kit is efficient for decreasing post-operative coughing, but not pain intensity, after 
rapid turnover gynaecologic surgeries.Repletion of L-Alk in the endotracheal “large volume/low pressure” cuff 
had no effect on coughing incidence nor on soar throat. 
 
Table I 

  Lidocaine HCL 2% /NaHCO3 Intra cuff  NaCl 0.9%  
Intra cuff  

LTA Lidocaine-HCl 4 %  Group 1  
n=30  

Group 3  
n=30  

LTA NaCl .9%  Group 2  
n=30  

Group 4  
n=30  
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1067051 - IS A HIGHER SCORE ON THE STOP-BANG QUESTIONNAIRE ASSOCIATED WITH A HIGHER 
INCIDENCE OF POSTOPERATIVE COMPLICATIONS ? 

 
Mandeep Singh1, Hisham Elsaid1, Peter Liao1, Emma Sasaki1, Sazzadul Islam1, Frances Chung1 
 
1. Anesthesia, University of Toronto, Toronto, ON, Canada 
 
Introduction: A screening tool with the acronym “STOP-Bang” has been validated to provide dichotomous (low 
versus high risk) risk stratification for obstructive sleep apnea(OSA) in general surgical populations.(1) Patients 
identified as high risk of OSA by STOP-Bang had an increased incidence of postoperative complications in a 
recent study.(2) We hypothesize that there is an association between the STOP-Bang score and the incidence 
of postoperative complications including ICU admissions.  

Methods: In this nested cohort study, preoperative patients over 18 years were approached in 2 preoperative 
clinics after REB approval. The recruited patients were asked to complete the STOP-questionnaire1 and invited 
to undergo overnight polysomnography (PSG) study (laboratory or portable) for research purpose. The BMI, 
age, neck circumference and gender (Bang) were documented by research staff for the rest of the STOP-Bang 
components. The charts of consented patients were later reviewed by a research fellow and an 
anesthesiologist. A total of 6369 patients were approached over four years and 1312 (20.6%) patients gave 
consent. Of them, 740 patients with complete data on STOP-Bang questionnaire and postoperative 
complications were included for the analysis. 

Results: Demographic data showed that there was no difference in the percentage of patients who had surgery 
under general anesthesia or who had orthopedic surgery (most common surgery). Total postoperative 
complications including hypoxemia were reported in 451(60.9%) patients, and without hypoxemia were reported 
in 126(17%) patients. Of these, hypoxemia with SaO2 90% remained the most common complication. Severe 
cardiopulmonary complications were rare with only one reported death. Total duration of hospital stay did not 
differ among groups (p=0.28). As the STOP-Bang score increased from 0-2 to 3-5 and 6-8, the incidence of total 
admissions to ICU also significantly increased from 5.1%, to 7.0% and 17% respectively (p<0.05). Similar trend 
was seen in the planned or unplanned ICU admissions as well. There was also a slight increasing trend in the 
total readmissions, as the STOP-Bang score increased from 0-2 to 3-5 and 6-8, as 1.1%, 1.5%, and 1.8% 
(p=0.55) However, this was not the case with CPAP usage, or additional monitoring (Table-1). 

Discussion: We found that a higher score on STOP-Bang questionnaire was associated with a higher 
incidence of postoperative complications, including incidence of total ICU admissions (planned and unplanned). 
Implementation of preoperative screening using the STOP-Bang questionnaire may help in identifying patients 
at high risk of postoperative complications.  

References: 1. Anesthesiology 2008 108, 812-821.  
2. Head Neck Surg. 2010; 136: 1020-4.  
 
Table 1. Relation Between STOP-Bang Score and Postoperative Complications.  

  STOP-Bang Score   

  Score 0-2  
(n=176)  

Score 3-5  
(n=455)  

Score 6-8  
(n=109)  P-value 

Additional Monitoring  0 7 (1.5%)  0 - 
CPAP Use  1 (0.6%)  4 (0.9%)  2 (1.8%)  0.5496  

Total Readmission  2 (1.1%)  7 (1.5%)  2 (1.8%)  0.8299  
Total Duration in Hospital  92.88 (46.9 – 119.58)  92.29 (46.25 – 120) 95.83 (66.08 – 124) 0.2781  

Total admission to ICU  9 (5.1%)  32 (7.0%)  19 (17%)  0.0016 * 
Planned ICU admission  9  26 12 0.1678  

Unplanned ICU admission  0 6 7 - 
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1067578 - THE IMPACT OF ANESTHESIA ASSISTANTS ON ANESTHESIOLOGY IN CANADA 
 
Jason Denis Cyr1, Drew McLaren1, Robert Tanzola1, Elizabeth VanDenKerkhof1, Dale Engen1 

 
1. Anesthesia and Periopertive Medicine, Kingston General Hospital, Kingston, ON, Canada  
 
Introduction: Nationally, there is wide variability in the availability and the utilization of Anesthesia Assistants 
(AAs) by departments of anesthesiology. The purpose of this study was to assess the current number of AAs, 
their utilization, and their impact on the specialty of Anesthesiology in Canada. 
 
Methods: An email list for Canadian Department Heads of Anesthesiology and funding was obtained from the 
Canadian Anesthesiologists’ Society. After ethics approval, two iterations of an online survey were sent in 
December 2010. Frequencies and percents were calculated. Statistical significance was assessed with the chi 
square statistic. Level of significance was set at p<.05. 
 
Results: A total of 274 surveys were sent. This analysis is based on respondents (31%) representing 
departments providing care at 115 different sites. Forty-three percent of departments routinely use AAs. There 
were significantly more AAs (78%, p<.01) in Quebec than the rest of Canada. AAs were utilized almost equally 
between academic (53%) and community (47%) departments. All institutions that employed AAs were in an 
urban setting (population > 10,000). Fifty-nine percent of departments have employed AAs for over 10 years. In 
all institutions, AAs assist with technical support. Seventy-eight percent of the departments allow AAs to monitor 
patients under General Anesthesia (GA). This is all performed under a 1:1 ratio of staff anesthesiologist to AA. 
Of those that permit it, 80% have medical directives for the AAs. Seventy-two percent of departments allow AAs 
to monitor patients under Regional Anesthesia (RA). A few departments permit a ratio of 2:1 between 
anesthesiologist and AA. Eighty-seven percent of institutions allowing AAs to monitor RAs have a medical 
directive. Fifty-nine percent of departments allow AAs to monitor patients under Monitored Anesthetic Care. 
Most have a ratio of 1:1 while one department reports a ratio of 3:1. Ninety percent of departments allowing AAs 
to monitor patients under MAC have medical directives. Over 93% of respondents agree that AAs improve 
efficiency, productivity, patient safety and job satisfaction. All respondents agree that AAs are an important part 
of the workplace team. In Ontario, few departments reported a reduction (n = 6 Full Time Equivalents) in 
requirements for Anesthesiologists with the introduction of AAs. 
 
Discussion: This was the first national study to describe the role of AAs on departments of anesthesiology. The 
results indicate that Quebec utilizes the most AAs. Interestingly, AAs are more likely to monitor patients under 
GA followed by RA and then MAC. Overall, respondents agreed that AAs improved the work environment for 
anesthesiologists. The introduction of AAs has lead to a small reduction in Anesthesiologist requirements in 
Ontario. 
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1067905 - CANADIAN ANESTHESIA WORKFORCE ASSESSMENT 2010 
 
Drew McLaren1, Jason Denis Cyr1, Robert Tanzola1, Richard Chisholm2, Elizabeth VanDenKerkhof1, Dale 
Engen1 

 
1. Anesthesiology, Queen's University, Kingston, ON, Canada 
2. Anesthesiology, Dr. Everett Chalmers Regional Hospital, Fredericton, NB, Canada 
 
Introduction: In the early part of the past decade there were a number of studies that identified a shortage of 
anesthesia providers in Canada with predictions that this shortage would worsen significantly with time1,2. In 
the interim there have been a number of interventions, such as increasing training positions, introduction of 
Anesthesia Assistants, and other policy changes that may have affected the shortage. The purpose of this study 
was to re-assess the current and near future need for Anesthesiologists in Canada.  
 
Methods: An email list for Canadian Department Heads of Anesthesiology and funding was obtained from the 
Canadian Anesthesiologists’ Society. After ethics approval, two iterations of an online survey were sent in 
December 2010. Results were compared to a similar survey from 20022. Percent change in vacancy rates was 
assessed using chi square analysis. Statistical significance was set at p<.05. 
 
Results: A total of 274 surveys were sent. This analysis is based on respondents (31%) representing 
departments providing care at 115 different sites. Twenty-five percent of respondents were in academic health 
science centers and 75% were in community centers. The breakdown of anesthesia providers was 92% 
specialist and 8% family doctor anesthesiologists in these departments. Nationally, the respondents reported an 
immediate need for anesthesiologists (n = 40.5) with a vacancy rate of 4.42%. Larger urban centers (population 
> 250,000) reported significantly more vacancies (OR 2.9, CI 1.1 – 8.0). Overall, there was a significantly lower 
vacancy rate in 2010 (4.42%) versus 2002 (9.6%) (p < 0.001). Regionally, vacancy rates improved between 
2002 and 2010 in Ontario (38% vs. 28%) and Quebec (30% vs. 22%), but worsened significantly in British 
Columbia (10% vs. 25%, p <0.001). Half of the departments reported members working past their planned 
retirement. Reasons included personal or financial (73%) followed by staffing issues (23%). Sixty percent of 
departments reported annual holidays for members of 5 to 8 weeks and 30% reported greater than 9 weeks. In 
addition, departments were more likely to report having to give extra holiday time versus asking members to 
give up holidays due to staffing shortages. When asked to estimate FTE anesthesiologists needs five years in 
the future, 40% expected no change, 3% estimated needing fewer and 57% projected needing additional FTE 
anesthesiologists. 
 
Discussion: Our findings reveal an immediate need for more anesthesiologists in Canada. However, it appears 
that the national vacancy rate has improved while the deficit in British Columbia has worsened since 20022. 
Ongoing assessments are needed to measure the impact of increased training positions, number of holidays, 
and retirements on the workforce. 
 
References: 1Can J Anesth, 2002, 49:7, 671-677. 
2 Can J Anesth, 2005, 52:1, 18-25. 
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1067926 - INFLAMMATION INCREASES THE EFFICACY OF ANESTHETICS IN MOUSE NEURONS 
 
Sinziana Avramescu1, Dian-Shi Wang2, Beverley Orser3 

 
1. Anesthesia, University of Toronto, Toronto, ON, Canada 
2. Physiology, University of Toronto , Toronto, ON, Canada  
3. Anesthesia, Sunnybrook Health Science Centre, Toronto, ON, Canada 

 
Introduction: Many patients experience a marked deterioration in cognitive performance after anesthesia and 
surgery, a condition known as postoperative cognitive dysfunction (POCD). The molecular mechanisms of 
POCD are unknown and, more importantly, there are no identified treatment or prevention strategies. In clinical 
trials and animal studies, POCD has been strongly associated with increased levels of pro-inflammatory 
cytokines (1, 2). Moreover, patients in highly inflammatory states, including elderly people and those with certain 
comorbidities frequently require lower anesthetic doses, as indicated by lower electroencephalography scores, 
than healthier patients (3). The lower anesthetic requirements are commonly attributed to either cerebral 
hypoperfusion (4) or alterations in pharmacokinetics (5). Here, we tested the alternative hypothesis that pro-
inflammatory cytokines increase the sensitivity of neurons to anesthetics by increasing the activity of inhibitory -
aminobutyric acid (GABA) type A receptors (GABAARs). 

Methods: All experimental procedures and protocols were approved by the institutional animal care committee. 
Whole-cell voltage clamp techniques were used in murine hippocampal culture neurons. Interleukine-1  (IL-1 ) 
was used as the prototype for the pro-inflammatory cytokines. The prototypic GABA-ergic intravenous 
anesthetic (etomidate) and inhaled anesthetic (isoflurane) were studied. We measured the amplitude of the 
current evoked by GABAARs that was activated by applying a sub-saturating concentration of GABA (0.5 M) in 
the absence and presence of various concentrations of anesthetics. Data are expressed as means ± SEM. 

Results: Pretreatment of neurons with a clinically relevant concentration of IL-1  (60 ng/ml for 3 h) markedly 
increased the efficacy of etomidate at all concentrations studied (0.01–300 M). For example, the current 
evoked by etomidate (3 M) was 440.8 ± 103.1 pA in control neurons and 953.9 ± 124.1 pA in IL-1 -treated 
neurons (p < 0.01). Similarly, the current evoked by isoflurane (0.25–2500 M) was higher in neurons treated 
with IL-1  than in controls. For example, the current evoked by isoflurane (250 M; 1 MAC) was 141.62 ± 19.3 
pA in control neurons and 719.56 ± 297.6 pA in IL-1 -treated neurons (p < 0.05). The IL-1 -enhanced current 
was blocked by the GABAAR antagonist bicuculline. 

Discussion: Inflammation increased the efficacy of etomidate and isoflurane in cultured murine hippocampal 
neurons. These findings reveal an important and novel mechanism that might contribute to the reduced 
requirement for anesthetic among patients experiencing neuroinflammatory processes. A better understanding 
of the relationship between inflammation and the primary receptor targets for anesthetics might improve dosing 
in high-risk patients, thereby preventing overdosing and improving outcome. 

References: 1. J Anesth 2010; [Epub ahead of print] 
2. Ann Neurol 2010;68:360-8 
3. Anesthesiology 2000;92:55-61 
4. Resuscitation 2010;81:1183-9 
5. Anesthesiology 2002;97:1303-5 
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1061662 - CHOICE OF ANESTHETIC COMBINATION DETERMINES CA2+ LEAK AFTER ISCHEMIA-
REPERFUSION INJURY IN SPRAGUE-DAWLEY RAT HEARTS: FAVORABLE AND ADVERSE 
COMBINATIONS 

 
Eliana Lucchinetti1, Liyan Zhang1, Lianguo Wang2, Alexander S. Clanachan2, Michael Zaugg1 

 
1. Anesthesiology & Pain Med., University of Alberta, Edmonton, AB, Canada 
2. Department of Pharmacology, University of Alberta, Edmonton, AB, Canada 
 
Introduction: There is a lack of studies investigating cardioprotection by various combinations of anesthetics. 
However, since a modern general anesthetic consists of a mixture of drugs, the most favorable cardioprotective 
combination of anesthetics should be used specifically in at risk patients. 

Methods: The experiments complied with the Guidelines of the Canadian Council on Animal Care and were 
approved by the local Animal Policy and Welfare Committee. Working rat hearts paced at 5 Hz were exposed to 
20 min of ischemia and 30 min of reperfusion. Periischemic sevoflurane (2 vol.-%), propofol (10 M), and 
remifentanil (3 nM) (single treatments) and the three combinations thereof (combo-treatments) were assessed 
for their ability to improve postischemic left ventricular work and to prevent intracellular Ca2+ overload. Beat-to-
beat [Ca2+] was measured using indo-1AM. Activation of calcium/calmodulin-dependent protein kinase II 
(CaMKII), an upstream kinase responsible for the postischemic Ca2+ leakage from the sarcoplasmic reticulum 
[1], was determined by measuring phosphorylation at Thr286 using immunoblotting. 

Results: The single treatments with sevoflurane and remifentanil were highly and comparably protective with 
respect to functional recovery and Ca2+ overload, while propofol did not show significant protection. The 
combo-treatments revealed an unexpected cardioprotective profile. Sevoflurane combined with propofol 
completely lost its protection, while remifentanil combined with propofol maintained its protection. The 
combination of the two powerful protective agents sevoflurane and remifentanil did not result in synergistic nor 
additive protection. CaMKII activation closely correlated with postischemic diastolic Ca2+ overload. 

Discussion: Antagonism and lack of synergism characterize interactions between common anesthetics on 
cardioprotection against postischemic Ca2+ overload. 

References: [1] Wehrens XH, Lehnart SE, Reiken SR, Marks AR. Ca2+/calmodulin-dependent protein kinase II 
phosphorylation regulates the cardiac ryanodine receptor. Circ Res. 2004; 94(6):e61-70 
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Introduction: Perioperative -blockade has reduced the incidence of myocardial infarctions, but has increased 
the incidence of stroke and mortality (POISE). Studies have suggested that metoprolol, the least 1-specific 
antagonist, may impair cerebral perfusion by reducing cardiac responsiveness ( 1-effect) and preventing 
cerebral resistance artery dilation ( 2-effect). Both mechanisms are needed to maintain cerebral perfusion 
during acute anemia. Therefore, we tested the hypothesis that treatment with a highly 1-selective antagonist 
(nebivolol) maintains cerebral perfusion during acute hemodilutional anemia.  

Methods: After obtaining ACC approval, anesthetised rats (2% isoflurane, 50% O2) were treated with vehicle 
(control group) or nebivolol at doses consistent with 1-selective or 1+ 2 (non-selective) pharmacokinetics 
(1.25 and 2.5 mg/kg iv, respectively). Initial studies assessed the impact of nebivolol dose on heart rate (HR), 
mean arterial pressure (MAP), and cerebral blood flow (CBF, laser Doppler) under non-anemic conditions. 
Subsequently, these outcomes were determined in anemic rats hemodiluted to a hemoglobin (Hb) concentration 
near 60 g/L by exchanging 50% blood volume with 10% pentastarch. Arterial blood gases (ABG) were 
measured before and after hemodilution. Data are presented as the mean ± standard deviation and statistical 
significance is determined by two-way ANOVA with significance assigned at p<0.05.  

Results: Under basal conditions, 1.25 and 2.5 mg/kg of nebivolol decreased HR in a dose-dependent manner 
(260 ± 20 and 252 ± 35 bpm, n=6, p<0.05 for both), relative to baseline (299 ± 21 bpm). There was a 
comparable reduction in MAP at both doses of nebivolol, but no reduction in CBF was observed after drug 
administration. In hemodiluted rats, no significant differences in ABGs were observed between groups and a 
comparable Hb target (~60 g/L) was reached in all groups. In control rats, MAP was maintained and normalized 
CBF increased (1.87 ± 0.38, n=6, p<0.05) after hemodilution. A similar response was noted in rats treated with 
1.25 mg/kg of nebivolol (1.79 ± 0.53, n=6, p<0.05). By contrast, the CBF response was attenuated after 
treatment with 2.5 mg/kg of nebivolol (1.10 ± 0.12, n=6, p<0.05). 

Discussion: Treatment with nebivolol caused a clinically relevant reduction in HR and MAP. In vehicle-treated 
control rats, hemodilution resulted in a characteristic increase in CBF to maintain cerebral oxygen delivery. 
Despite a reduction in HR and MAP, treatment with 1.25 mg/kg nebivolol ( 1-specific) did not attenuate the 
anemia-induced increase in CBF. However, in rats treated with 2.5 mg/kg of nebivolol ( 1+ 2 binding), the CBF 
response was strongly attenuated. These data support the hypothesis that cerebral perfusion is maintained 
during hemodilution with nebivolol in the dose range that is consistent with 1-specific receptor binding, but 
becomes jeopardized when the dose enters the non-specific range for nebivolol ( 1+ 2). We conclude that 
nebivolol may provide the positive therapeutic effects (cardiac protection) without the risk of ischemic organ 
injury (stroke).  
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Introduction: In laparoscopic surgical procedures, maintaining deep neuromuscular blockade (NMB) until 
wound closure may help to improve operating conditions. Neostigmine requires a degree of spontaneous 
recovery from NMB (reappearance of one (T1) to two twitches (T2) in response to train-of-four [TOF] stimulation) 
to have occurred to be effective for reversal.1,2 Sugammadex, however, provides rapid reversal of NMB, whether 
administered during moderate or even deeper rocuronium-induced NMB.2,3 This study compares NMB reversal 
with sugammadex given at 1–2 post-tetanic counts (PTC; deep blockade) with neostigmine given at 
reappearance of T2 (moderate blockade) in patients undergoing laparoscopic surgery under propofol 
anesthesia. 

Methods: In this randomized, multicenter, safety-assessor-blinded study (NCT00724932), adult patients of ASA 
Class I-III and scheduled for laparoscopic cholecystectomy or appendectomy were included. Ethical approval for 
the study was obtained before initiation from the appropriate institutional review boards. Rocuronium 0.6 mg/kg 
was given for induction plus 0.1–0.2 mg/kg maintenance doses as needed. Patients received, according to 
randomization, either sugammadex 4 mg/kg at 1–2 PTC or neostigmine 50 g/kg plus atropine 10 g/kg at 
reappearance of T2 after the last rocuronium dose. Neuromuscular function was monitored using the TOF-
Watch® SX. The primary efficacy parameter was time from start of sugammadex or neostigmine administration 
to recovery of the TOF ratio to 0.9. The time from last dose of rocuronium to recovery of the TOF ratio to 0.9 
was also determined. Safety assessments included adverse events (AEs) and vital signs. 

Results: A total of 131 patients were included in the intent-to-treat group (sugammadex, n=66; neostigmine, 
n=65). Despite the difference in depth of NMB at administration, patients in the sugammadex group recovered 
3.4 times faster than patients in the neostigmine group (Table). Moreover, when based on the time after 
rocuronium administration, sugammadex-treated patients recovered 2.6 times faster vs neostigmine. Seven 
sugammadex and 16 neostigmine patients had AEs that were considered by the investigator to be possibly 
drug-related.  

Discussion: In patients undergoing laparoscopic surgery under propofol anesthesia, sugammadex was shown 
to be more effective than neostigmine in the reversal of rocuronium-induced blockade. Sugammadex 
administration at 1–2 PTC (deep NMB) resulted in 3.4 times faster recovery of the TOF ratio to 0.9 compared 
with neostigmine administration at reappearance of T2 (moderate NMB). Sugammadex may therefore allow 
maintenance of a deep NMB in laparoscopic procedures, accompanied by a fast recovery. Sugammadex was 
generally well tolerated. 

References: 1. Can J Anaesth 1996; 43: 932-938. 
2. Anesthesiology 2008; 109: 816-824. 
3. Eur J Anaesth 2010; 27: 874-881. 
 

Geometric mean (95% CI) time, min  Sugammadex 
(N=66)  

Neostigmine 
(N=65)  P value 

From start of study drug administration to recovery to TOF 
ratio 0.9  

n=66  
2.4 (2.1-2.7)  

n=65  
8.4 (7.2-9.8)  P<0.0001 

From last rocuronium dose to recovery to TOF ratio 0.9  n=65  
13.3 (11.6-15.3)  

n=61  
35.2 (30.8-40.2)  P<0.0001 

CI=confidence interval 
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Introduction: Tenfold medication errors are a significant source of patient risk especially so in pediatric practice 
due to wide variations in age, weight, dosing ranges, formulations, drug dilutions and off-label practices. When 
tenfold medication errors occur in pediatric practice they can have a significant impact on patient morbidity, 
however, very little study has been done to characterize tenfold medication errors, the drugs involved and the 
etiology of these errors in pediatric practice. Our aim in this study was to examine all tenfold medication errors 
reported within an academic, university-affiliated pediatric hospital over a prolonged period of time in order to 
better understand tenfold medication errors in pediatric practice. 

Methods: In a 300-bedded quaternary pediatric centre we evaluated all medication-related safety reports 
submitted to a voluntary safety reporting database over a five year study period. Main outcome measures 
comprised - reporting rates, type of errors, frequency of errors, drugs and drug classes involved, patient harm, 
sources, mechanisms and contributing causes to tenfold pediatric medication errors. 

Results: From 6,000 medication-related safety reports, 272 tenfold medication errors were identified between 
July 1st 2004 and June 31st 2009. Tenfold medication errors accounted for a mean annual reporting percentage 
of 4.5% of all medication-related safety reports and were reported at a mean rate of 0.62 per thousand total 
patient days. 178 overdoses were reported and 74 underdoses. Morphine was the most frequently reported drug 
and opioids the most frequently reported drug class. 22 reports described patient harm due to tenfold 
medication error. Intravenous formulations, CPOE, paper ordering and drug delivery pumps were frequent error 
enablers and errors of dose calculation, documentation of decimal points and multiple zeroes were frequent 
contributing causes to tenfold drug error. PICU and NICU were common sites of tenfold medication error but 
most patient harm occurred on hospital wards when tenfold errors with morphine, hydromorphone, fentanyl, 
insulin and heparin were reported.  

Discussion: This is the first study to comprehensively report tenfold medication errors and their causative 
factors in pediatric practice, it is also the largest database of pediatric tenfold medication errors reported to date. 
We discuss recommendations of vigilance for specific drugs in specific hospital locations, recommendations for 
pharmacotherapy clinical care bundles for sepsis in ER, PICU and NICU. We discuss recommendations for 
opioid ordering and dispensing, and for the development of new intravenous pumps and drug delivery systems. 

References: Lesar TS. Tenfold Medication Dose Prescribing Errors. The Annals of Pharmacotherapy 2002; 36: 
1833-39.  
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Introduction: Propofol causes a decrease in systemic vascular resistance due in part to direct vasodilation, and 
the incidence of hypotension postinduction of anesthesia with propofol is strongly predicted by advanced age. 
We previously demonstrated that propofol enhances vasodilation in mesenteric arteries from aged rats greater 
than in young, partly due to an increase in nitric oxide (NO) bioavailability. It has been suggested that patients 
treated with angiotensin-converting enzyme inhibitors (ACE-I) exhibit refractory hypotension under general 
anesthesia. However, the reasons for this have not been fully investigated, particularly in the aging population. 
ACE-I potentially increases NO producion and reverses oxidative stress, thus raising the possibility of interaction 
between ACE-I and propofol. Therefore, we hypothesize that, in the presence of chronic ACE-I, propofol 
enhances vasodilation compared to those without exposure to ACE-I through an NO-dependent mechanism in 
arteries from the aged adult rat. 

Methods: This study was approved by the Animal Policy and Welfare Committee at our institution. Sprague-
Dawley rats aged 13-15 months were treated with or without the ACE-I captopril (2g/L in drinking water) for 7-8 
weeks. Prior to euthanasia, blood pressures were obtained through carotid artery cannulation. Isolated 
resistance mesenteric arteries (100-200 m diameter) were then compared. We assessed vascular reactivity to 
propofol (0.1-100 M) alone and with the addition of methacholine (Mch; 0.01-3 M) following preconstriction. 
NG-nitro-L-arginine methyl ester (L-NAME) and meclofenamate (meclo) were used to inhibit endothelial-derived 
NO and prostaglandin synthesis, respectively. By inhibiting NO and prostaglandin production, the residual 
relaxation is due to endothelium-derived hyperpolarizing factor (EDHF). 

Results: The systolic and mean arterial blood pressures in the captopril-treated rats were significantly lower 
than in untreated rats. Propofol alone induced greater relaxation in arteries from captopril-treated rats over those 
that were untreated. This relaxation was reduced by L-NAME whereas meclo did not have an effect. Mch-
induced relaxation was comparable between the two groups. However, the addition of propofol significantly 
increased the relaxation to Mch in arteries from the captopril-treated rats greater than in untreated rats. This 
relaxation was again reduced by L-NAME. Surprisingly, the proportion of L-NAME-dependent inhibition of Mch-
induced relaxation appears greater in the arteries from untreated rats compared to those treated with captopril. 

Discussion: In summary, captopril treatment significantly increases the direct relaxation to propofol in 
resistance arteries from aged adult rats. Additionally, propofol enhances Mch-induced vascular relaxation in 
aged rats treated with captopril. Interestingly, it appears that the Mch-induced NO-dependent relaxation is 
greater in the untreated rats compared to the captopril-treated rats. There may be compensation by other 
vasodilating pathways (e.g. EDHF) with captopril treatment that contributes to the enhanced vasodilation when 
exposed to propofol. Therefore, these pathways may be potential targets to combat enhanced vasodilation 
caused by ACE-I when exposed to propofol. 

References: Am J Physiol Heart Circ Physiol 2009 297(1): H466-74 
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Introduction: Near-infrared spectroscopy (NIRS) is a non-invasive technology allowing for the measurement of 
regional cerebral oxygen saturation (rSO2). Increasing evidence points to a relationship between intraoperative 
rSO2 desaturation and adverse perioperative outcomes.1 There are currently 3 NIRS devices available for 
clinical use; the Fore-Sight (CAS Medical), the INVOS (Somanetics) and the Equanox (Nonin). Inter-device 
technologic differences suggest potential variation in the ability to accurately acquire (and spatially resolve) 
rSO2 signals. The primary objective of this study was to determine if NIRS-derived rSO2 measurements 
accurately account for oxygen saturation contamination from extracranial (i.e. scalp) tissue. 

Methods: After institutional approval and informed consent, each of the 3 NIRS devices was randomly applied 
to 1 side of the subject’s (n=12) forehead; a surface pulse oximeter (to record superficial extracranial tissue 
saturation) was placed on the contralateral side. Below these sensors, a circumferential pneumatic head cuff 
was placed. After recording the baseline rSO2, the head cuff was inflated until a loss of pulse oximeter signal 
indicated no flow in the extracranial tissue. Once this state of extracranial tissue hypoxia was obtained, the rSO2 
was recorded at two and five minutes post-inflation. The head cuff pressure was then released allowing the 
extracranial tissue to be reperfused. A one minute post-reperfusion measurement was also recorded. This 
procedure was repeated in triplicate with each of the NIRS devices. Changes from baseline in rSO2 among the 
3 devices were compared using a Student’s t test. 

Results: The induction of extracranial hypoxia resulted in a significant reduction in rSO2 measurements in 2 of 
the 3 devices studied. At five minutes post-inflation, the rSO2 measurements were significantly lower than 
baseline with both the INVOS and Fore-Sight (16.6± 9.6%, p=0.0014; and 11.8± 5.3%, p=0.0002, respectively), 
but not the Equanox (6.8± 6.0%, p=0.1065). There was no difference between the INVOS and the Fore-Sight 
with respect to the magnitude of extracranial contamination, but both were significantly worse compared to the 
Equanox. 
 
Discussion: Extracranial contamination appears to significantly affect NIRS measurements of rSO2 in at least 2 
of the 3 commercially available cerebral oximeters. Though the clinical implications of this inaccurate spatial 
resolution requires further study, it appears that the rSO2 measurements from most cerebral oximeters do not 
solely reflect that of the brain alone.  

References: Ann Thorac Surg 2009 87: 36-44 
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