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AIRWAY MANAGEMENT 
 
A Study Comparing Lightwand and Glidescope in Difficult Tracheal Intubation Involving 
Cadavers with a Cervical Spine Collar 

Ana Hung1; Haotian Wang2; Christopher Hung1; Matthew d’Entremont2; Carrie Goodine2; 
Gaurav Arora2; Jasmin Astle2; Irene Sadek3; Orlando Hung2; Andrew Milne2 

1 Dalhousie Medical School, Halifax, Canada 
2 Department of Anesthesia, Pain Management and Perioperative Medicine, Dalhousie 
University, Halifax, Canada 
3 Department of Pathology, Dalhousie University, Halifax, Canada 

Introduction: Restricted mouth opening can result in difficulty with tracheal intubation by direct 
laryngoscopy and the inability to secure an airway with tracheal intubation when needed is 
associated with significant morbidity and mortality. The American society of anesthesiologists 
(ASA) practice guidelines recommend video laryngoscopes and the Lightwand (LW) as 
alternative intubation devices as neither of them requires direct visualization of the glottis.  

Objectives: The goal of this pilot study was to compare the performance of Glidescope® (GS) 
and the new prototype LW device in a simulated restricted mouth opening with cervical spine 
collars in cadavers. 

Methods: Research Ethics Board approval was obtained from the local REB (Nova Scotia 
Health Authority, Halifax, Nova Scotia, Canada) and four clinical grade cadavers were obtained 
for this study. Six staff anesthesiologists were recruited and watched an instructional video on 
the prototype LW device prior to being randomized to one of four cadavers with cervical collars 
in place. They were asked to perform tracheal intubation with each intubation device while being 
recorded on video. All videos were reviewed offline by an independent investigator to determine 
the time-to-intubation (TTI), the number of attempts, the time to airway management (TAM) or 
successful device insertion into the trachea and the success rate of tracheal intubation. After 
each intubation, the participant used a visual analog scale (VAS) to report the subjective degree 
of difficult intubation using the intubation device. 

Results: Overall, there were no significant differences between the LW and the GS across all 
outcomes. Linear Mixed Models were used to analyze the data. There was no effect of device 
on TTI (95% CI [-13.4, 16.7], p=0.841) and TAM (95% CI [-13.8, 15], p=0.933). In terms of self 
reported VAS scores, there was no different between devices (95% CI [-10.8, 13], p=0.859). 

Conclusion: The results of our study suggest GS and LW are similarly effective in intubating 
cadavers with a cervical spine collar. LW relies on transillumination of the anterior neck soft 
tissue and is a significantly smaller device designed to be malleable, allowing for adjustments 
such as the degree of tip deflection. While these features might make the LW a better device to 
use in patients with a small mouth opening as compared to a video laryngoscope, a large 
clinical study is necessary to determine its utility in patients with limited mouth opening. 
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Awake Videolaryngoscopy in the Management of Acute Angioedema 

Luke Anderson1,2; Gary Leung1; Kelvin Kong 2,3,4; Joanne Walsh1 
 
1 Department of Anaesthesia and Pain Medicine, John Hunter Hospital, Newcastle, New South 
Wales, Australia 
2 University of Newcastle, Newcastle, New South Wales, Australia 
3 Department of Otolaryngology, John Hunter Hospital and John Hunter Children's Hospital, 
Newcastle, New South Wales, Australia 
4 University of New South Wales, Sydney, New South Wales, Australia 

Introduction: Awake videolaryngoscopy has emerged as a viable alternative to awake 
fibreoptic intubation in the management of the anticipated difficult airway. In the elective setting, 
awake videolaryngoscopy is associated with shorter time to intubation compared to awake 
fibreoptic intubation, without any significant difference in failure rate, patient satisfaction or 
incidence of adverse events (1). However, little evidence exists to guide the use of awake 
videolaryngoscopy in the emergency setting. 

We describe a case of successful tracheal intubation using awake videolaryngoscopy in a 
patient presenting with acute angioedema. 

Case Presentation: Patient consent was obtained for publication of this case. 

A 75-year-old woman presented to a regional emergency department with tongue swelling, 
drooling, periorbital oedema and stridor shortly after consuming prawns. She had a background 
history of hypertension, treated with an ACE inhibitor. She was treated with nebulised 
adrenaline, hydrocortisone and promethazine before being transferred to a tertiary hospital for 
emergent airway management. Fibreoptic nasoendoscopy revealed significant supraglottic 
swelling. 

A nasal awake fibreoptic intubation was planned initially. Glycopyrrolate premedication was 
given. The nares were topicalised with Co-Phenylcaine Forte (5% lignocaine with 0.5% 
phenylephrine) and a 6.0 nasopharyngeal airway inserted. The nasopharynx and oropharynx 
were topicalised with 4% lignocaine using a mucosal atomiser device and DeVilbiss atomiser. 
Optiflow Transnasal Humidified Rapid-Insufflation Ventilatory Exchange (THRIVE) was applied 
and titrated to patient comfort. 

The airway plan was changed when mouth opening sufficient to allow insertion of a 
laryngoscope blade was noted. A McGrath videolaryngoscope with Mac 4 blade was inserted 
while in the semi-recumbent position. A grade 2b view of the glottis was visualised on 
videolaryngoscopy. A grade 4 direct laryngoscopic view was noted at the time. The cords were 
sprayed with 4% lignocaine and a gum elastic bougie inserted to facilitate passage of a size 7.0 
endotracheal tube. After confirmation of tracheal tube placement, general anaesthesia was 
induced. 

The procedure was well tolerated by the patient, and no sedation was required. 

The patient was extubated 8 days later. Testing confirmed ACE inhibitor induced angioedema. 
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Discussion: We present the first case report of awake videolaryngoscopy in the management 
acute angioedema. Awake videolaryngoscopy has several potential advantages over fibreoptic 
intubation including a wider view of the airway, no limitation of endotracheal tube diameter, and 
the ability to use adjuncts such as the gum elastic bougie. Videolaryngoscopy is an easier skill 
to learn and maintain (2). 

Our case highlights the value of videolaryngoscopy as an alternative to fibreoptic intubation in 
carefully selected patients in the emergency setting. 

 
REFERENCES: 

1. Alhomary M, Ramadan E, Curran E, Walsh S. Videolaryngoscopy vs. fibreoptic 
bronchoscopy for awake tracheal intubation: a systematic review and meta-analysis. 
Anaesthesia. 2018;73(9):1151-1161. 
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Canadian Emergency Physician Attitudes Toward Endotracheal Intubation for Aspiration 
Prophylaxis 

M. Brendan Munn1; J. Ferdows Laraya2; Gabrielle Boivin Arcouette3; Etienne van der Linde4; 
Sheila Turris5; Adam Lund5 
 
1 Department of Family Medicine, University of British Columbia, Vancouver, Canada 
2 Department of Anesthesia, McGill University, Montreal, Canada 
3 Family Medicine Residency Program, University of Montreal, Montreal, Canada  
4 Disciplines of Emergency and Family Medicine, Memorial University, St John's, Canada  
5 Department of Emergency Medicine, University of British Columbia, Vancouver, Canada 

Introduction: Emergency patients with decreased level of consciousness often undergo 
intubation purely for airway protection from aspiration. However, the true risk of aspiration is 
unclear and intubation poses risks. Anecdotally, experienced emergency physicians often defer 
intubation in these patients while others intubate to decrease the perceived clinical and 
medicolegal consequences. No literature exists on the intubation practices of emergency 
physicians in these cases.  

Methods: Ethics approval was obtained from the local REB. An online questionnaire was 
circulated to members of the Canadian Association of Emergency Physicians. Participants were 
asked questions regarding two common clinical cases with decreased level of consciousness: 
(1) acute, uncomplicated alcohol intoxication and (2) acute, uncomplicated seizure. For each 
case, providers’ perceptions of aspiration risk, the standard of care, and the need for intubation 
were assessed.  

Results: 128 of the 1546 Canadian physicians contacted (8.3%) provided responses. 
Respondents had a median of 15 years of experience, 88% had CCFP-EM or FRCPC 
certification, and most worked in urban centers. When intubating, 98% agreed they were 
competent and 90% agreed they were well supported. A minority (17.4%) considered GCS<8 
an independent indication for intubation. For the alcohol intoxication case, 88% agreed that 
aspiration risk was present but only 11% agreed they commonly intubate. Only 17% agreed 
intubation was standard care, and only 0.8% felt their colleagues always intubate such patients. 
For the seizure case, 65% agreed aspiration risk existed but only 3% agreed they commonly 
intubate, 1% felt colleagues always intubated, and 5% agreed intubation was standard of care. 
Additional factors felt to compel intubation (394 total) and support non-intubation (366 total) 
were compiled and categorized; the most common themes emerging were objective evidence of 
emesis or aspiration, other standard indications for intubation, head trauma, co-ingestions, co-
morbidities and clinical instability.  

Conclusion: It is acceptable and standard practice to avoid intubating a select subset of 
intoxicated and post-seizure emergency department patients despite aspiration risk. Most 
physicians do not view the dogma of “GCS 8, intubate” as an absolute indication for intubation 
in these patients. Future research is aimed at identifying key factors and evidence supporting 
intubation for the prevention of aspiration, as well as the development of a validated clinical 
decision rule for common emergency presentations. 
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Comparing a Prototype Lightwand vs Glidescope for Tracheal Intubation in Soiled 
Cadaver Airways 

Christopher Hung1,2; Haotian Wang2; Ana Hung1; Matthew d’Entremont2; Carrie Goodine2, 
Gaurav Arora2; Jasmin Astle2; Irene Sadek3; Orlando Hung2; Andrew Milne2 
 
1 Dalhousie Medical School, Halifax, Nova Scotia, Canada 
2 Department of Anesthesia, Pain Management and Perioperative Medicine, Dalhousie 
University, Halifax, Nova Scotia, Canada 
3 Department of Pathology, Dalhousie University, Halifax, Nova Scotia, Canada 

Introduction: Soiled airways have been negatively associated with endotracheal intubation 
success rates by direct or videolaryngoscopy.1 Transtracheal illumination techniques are a 
proposed alternative as they do not require visualization of the glottis. This pilot study compared 
the performance of a prototype lightwand device (LW) with the Glidescope® (GS) in a cadaver 
airway model with simulated oropharyngeal bleeding. 

Methods: Ethics approval was obtained from the local REB.  This randomized control trial used 
clinical grade cadavers, approved for medical teaching and research purposes at 
QEII/Dalhousie University Skills Centre. To simulate an active oropharyngeal bleed, expired 
packed red blood cells were continuously instilled through each cadaver’s nostril.  Six 
Anesthesia staff were recruited and block randomized to intubate the trachea of the cadavers. 
An orientation video to the LW was provided prior to the study.  The primary outcome measure 
was Time-to-Intubation (TTI), and the secondary outcome measures included Time-to-Airway-
Management (TAM), number of attempts, and subjective degree of difficult intubation (DDI) by 
visual analog scale (VAS). Using power analysis, a sample size of 17 intubations was estimated 
to be adequate for each device (34 intubations total). 48 intubations were recorded and 
reviewed. Linear Mixed Models were used to analyze the data. 

Results: Overall, the LW offered comparable performance regarding average TTI (95% CI [-
17.2, 4.74], p=0.273) and TAM (95% CI [-19, 4.51], p=0.234). The DDI was the only outcome 
that was significantly different. On average, participants rated the LW device (mean = 26.5 mm) 
higher than the GS (mean = 16 mm) on their VAS (95% CI [-19.4, -1.54], p=0.027). Of note, a 
loose right maxillary central incisor was observed after one GS intubation attempt. 

Conclusion: This pilot study examined both video laryngoscopy and the LW technique in a 
simulated bleeding airway model. The results of this study showed that the prototype LW and 
GS have a comparable likelihood of successful airway management in patients with 
oropharyngeal bleeding. While the results suggested a higher DDI for LW, it should be noted 
that all staff participating in the study were experienced in the use of the GS, but not the LW 
device. It is unclear if the prototype LW is less likely to cause dental trauma - further 
investigation is warranted. 
 

REFERENCES: 

1. Sakles JC, Corn GJ, Hollinger P, Arcaris B, Patanwala AE, Mosier J. Acad Emerg Med. 
2017; 24: 628-636 
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Language Modification to Reduce Anxiety for Awake Intubation in High School Students 

Timothy P. Turkstra1; Anna K. Turkstra2; Jayden A. Graystone2; Mariana I. Moreno2 
 
1 University of Western Ontario, London, ON, Canada 
2 London Central Secondary School, London, ON, Canada 

Introduction: Discussion of a potential awake intubation during the pre-admit consultation can 
provoke anxiety. After recognising that occasionally the word “awake” specifically provoked 
anxiety, we decided to investigate other descriptions that could be less intimidating and/or 
anxiety-provoking, but still accurate. We hypothesised that focusing on the sedation and the 
local anesthesia could reduce anxiety, much as it does in dental practice. 

Methods: Local ethics approval was obtained for the study which, as an anonymous survey, did 
not involve patient records. Surveys were distributed to students to determine their comfort level 
with a proposed awake intubation. The survey and individual component questions were 
voluntary and uncompensated. Potential participants were provided a link to participate on their 
mobile device. The survey also included demographic questions and distractor questions. 

The respondents were randomised to receive different surveys; both scenarios described 
identical surgical procedures and post-op care, but they described the awake intubation with 
different descriptors. In the sedated/freezing description group (group SFD), the description 
focussed on the sedation. In the control group (group AIF), the intubation used the word 
“awake” and described the procedure and local anesthesia. 

Respondents were queried with respect to their comfort/anxiety the procedure for a family 
member and for themselves personally. Respondents scored their comfort level on a linear 
virtual slider (0% = great anxiety, 100% = complete comfort). Multiple responses were not 
permitted. 

Results: The survey was distributed to 1011 people, and was returned by 387, for a response 
rate of 38%. The average age was 16+/-1 years old. Of those who provided their gender, 55% 
identified as female, 45% male, 0.5% other. Demographics were similar between the two 
groups. 

In group SFD, respondents rated their comfort level at 45.3% +/- 30.8% (mean +/- SD) for a 
family member and 47.9% +/- 32.9% for themselves personally. In group AIF, respondents 
scored their comfort level at 45.2% +/- 33.1% for a family member and 47.0% +/- 32.5% for 
themselves personally. See figure. There was no significant difference between the groups 
based on the descriptions of the intubation (p = 0.95, p = 0.79) nor whether it was a family 
member or themselves undergoing the procedure (p = 0.48) 

Interpretation: Using less intimidating language did not reduce the anxiety provoked when 
considering awake intubation in this population. It is possible that other aspects of the surgical 
description had a greater contribution to perceived anxiety than the awake intubation 
description. 
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The response rate was impressive for a survey study. Application of the study to the general 
Canadian population could be limited by the young age of the respondents, who might be more 
or less comfortable with awake intubation than the general population. 
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McKay Airway: Exploratory Study of a Novel Oral Airway for Bag-Mask Ventilation 

William P. McKay1; Udoka Okpalauwaekwe2; Cuylar Conly3; Bhavna Pooni4 
  

1 Dept of Anesthesia, University of Saskatchewan, Saskatoon, Canada 
2 Division of Cardiology, University of Saskatchewan, Saskatoon, Canada 
3 University of Saskatchewan College of Medicine, Saskatoon, Canada 
4 Faculty, Perioperative Services and Medical Device Reprocessing, Saskatchewan 
Polytechnic, Saskatoon, Canada 

Introduction: We studied a new oral airway device, the McKay Airway (MA). It is designed for 
easy maintenance of jaw-thrust for first responders who perform bag-mask ventilation (BMV) 
infrequently, and may not perform it well.1,2 Objective was to compare learners’ time to achieve 
exhaled tidal volume (VE) >300ml using MA versus using a Guedel oropharyngeal airway 
(OPA) for BMV on anesthetized patients.3 

Methods: Ethics approval was obtained from the local REB. We used a repeated-measures 
unblinded clinical trial with blinded randomization of airway use order.  Anesthesiologists’ 
decision to intervene and comments were recorded. Consenting BMV participants were naïve 
learners scheduled in the operating rooms to be taught airway management. Patients were 
consenting adults booked for elective surgery under general anesthesia. Excepted were those 
with loose incisors, temporomandibular joint disorders, reflux, or whom the attending 
anesthesiologist felt participation put them at added risk. For patients with missing teeth, we 
padded the MA surface with 1cm thick stick-on sponge. 

Following normal preoxygenation, induction of anesthesia, and BMV by the attending 
anesthesiologist as needed to assure high oxygen saturation, an opaque envelope was opened 
to randomly choose which airway to use first. We mimicked a self-inflating BMV device with the 
anesthetic machine by setting the Adjustable Pressure Limiting valve to >30cm water pressure 
and using the oxygen flush to keep the reservoir bag filled between breath attempts. With 
airways in place, learners applied the mask with their left hand, squeezing the bag with their 
right approximately every 3s. We timed from first squeeze until VE exceeded 300ml, then 
changed to the other airway. 

Results: We recruited 34 female and 20 male patients, and obtained data for 51. One obese 
patient had severe succinylcholine fasciculations with rapid profound desaturation and the 
anesthesiologist took over immediately and intubated; for two the anesthesiologist 
misunderstood the experiment. Continuous data were analysed with Wilcoxon’s Signed Rank 
test, incidences with Chi Square. MA allowed ventilation ~2 breaths sooner than OPA (Hodges-
Lehmann median difference: 6s [95% CI 5 to 6.3s]; range: OPA 5 to 78s; MA 2 to 49s; p = 
0.02). Comments: 16 preferred the MA, 2 the OPA (p = 0.02 compared to equal preferences), 
and 15 had no preference. 

Overall the second attempt was faster, as learners became more familiar with BMV technique, 
suggesting that there is a learning effect. The second trial was faster than the first 31[25 to 37] 
times compared to only 20[16 to 24] times when the first trial was faster (p = 0.047).  Despite 
this, when used first, the MA was faster than the OPA 30% of times compared to 11% when 
OPA was used first (p = 0.04), suggesting that MA is easier to learn. 

Conclusion: Further studies are warranted. 
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Somatosensory Evoked Potentials Monitoring During Intubation in a Patient with 
Unstable Cervical Spine 

Dam-Thuy Truong1, Ravish Kapoor1, Angela Truong1 
 
1 Department of Anesthesthesiology and Perioperative Medicine, University of Texas MD 
Anderson Cancer Center, Houston, Texas, USA 

Introduction: Airway management is the most critical aspect of anesthesia for patients with 
unstable cervical spine. The best monitor of spinal cord integrity during intubation is an awake 
patient who can report neurological symptoms to the anesthesiologist, thus preventing 
irreversible damage to the spinal cord.1  In case of patient refusing awake intubation, 
somatosensory evoked potentials (SSEP) monitoring provides a valuable alternative technique 
to reliably detect spinal cord injury during airway manipulation.  The use of SSEP monitoring for 
intubation has never been previously described.   

Case Presentation: The patient gave consent for publication of this case. A 63-year-old female 
with breast cancer presented for mastectomy and breast reconstruction.  Past medical history 
was significant for rheumatoid arthritis involving the joints of the hands, feet, and cervical spine. 
She had no neurological symptoms. Medications included methotrexate and tramadol. Physical 
examination revealed an obese female with weight 73 kg, height 143 cm, and BMI 35 
kg/m2. She had a Mallampati class III airway and severely restricted neck extension. Pre-
operative cervical spine radiographs showed a widened gap between the odontoid and anterior 
ring of C1. Cervical spine MRI (A) confirmed marked atlantoaxial subluxation shown as 
separation between the anterior arch of C1 (red arrow) and the dens (purple arrow). The plan 
was to perform an awake fiberoptic intubation.  Despite extensive discussion, the patient 
adamantly refused. 

Neurosurgical consultation was obtained and electrophysiologic monitoring was recommended 
as an alternative to assess spinal cord integrity. In the operating room, the neck was placed in 
neutral position with a rigid cervical collar to provide support and immobilization in all planes of 
neck motion. Stimulating electrodes were placed over the median, ulnar and tibial nerves. 
SSEPs were recorded from scalp electrodes over the somatosensory cortex.  Baseline 
recordings of latency, rate and amplitude of the evoked components were noted.  Anesthesia 
was induced with fentanyl and propofol. Once bag-mask ventilation was assured, rocuronium 
was administerd and the trachea intubated with a flexible bronchoscope. The neck was 
maintained in neutral position throughout ventilation and intubation (B). SSEP monitoring did not 
detect any signs of neurological injuries. Maintenance of anesthesia was achieved with 0.5 MAC 
inhalational anesthesia, propofol infusion 50-125 mcg/kg/min, and standard doses of opioids 
and muscle relaxants. Boluses of medications were avoided to maintain a steady state for 
optimal SSEP readings. Surgery and recovery were uneventful. 

Discussion: SSEP monitoring has long been used during neurosurgical procedures to detect 
and prevent spinal cord injury.2   Reliable, safe, and readily available, it allows assessment of 
sensory pathways and global functioning of the spinal cord. For patients with unstable cervical 
spine such as our patient with rheumatoid arthritis refusing awake intubation, SSEP monitoring 
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should be considered as a valuable modality for monitoring during airway manipulation under 
general anesthesia. 
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AMBULATORY 
 
Incidence, Risk Factors and Outcomes of Perioperative Cardiac Arrhythmias Following 
Non-Cardiothoracic Surgery: A Systematic Review and Meta-Analysis 

Omar El Tohamy1; Yamini Subramani2; Daniil Jalali3; Mahesh Nagappa2; Homer Yang2; Ashraf 
Fayad2 

 

1 Department of Medical Sciences, Schulich Medical Sciences, Western University, London, 
Ontario, Canada 
2 Department of Anesthesia and Perioperative Medicine, University Hospital, Western 
University, London, Ontario, Canada 
3 Department of Medical Sciences, Schulich Medical Sciences and Ivey Business 
School, Western University, London, Ontario, Canada 

Introduction: Perioperative supraventricular arrhythmias are common after non-cardiothoracic 
surgeries and can lead to serious perioperative complications.1 The pathophysiology of 
postoperative AF after non-cardiothoracic surgery is poorly understood, but is thought to be due 
to stress and inflammatory postoperative response.2 There is presently limited evidence 
concerning new-onset arrhythmias (AF) following non-cardiothoracic surgery. The primary 
objective of this systematic review and meta-analysis (SR and MA) was to identify the risk 
factors of new-onset arrhythmias during non-cardiothoracic surgery. 

Methods: Ethics approval was not applicable because the study did not involve human or 
animal research. We included studies which reported on any new-onset perioperative 
arrhythmia in adult patients (>18 years) after non-cardiothoracic surgery. Those studies without 
explicit reporting of perioperative arrhythmias were excluded. We searched multiple databases 
according to a pre-defined systematic search strategy. The primary outcome was to determine 
the demographic and clinical risk factors for new-onset perioperative arrhythmias after non-
cardiothoracic surgery. Secondary outcomes were the incidence of perioperative complications 
associated with the arrhythmias. Data on demographics, comorbidities and perioperative 
complications were analysed and reported as corresponding crude odds ratios (OR) and 95% 
confidence intervals (CI). Random-effects models was used to estimate the pooled odds ratios 
for risk of perioperative complications. A two-sided P value less than 0.05 was considered 
statistically significant. Impact of heterogeneity (I2) was assessed by calculating the I2 statistic. 

Results: Fifteen studies met the inclusion criteria, reporting on 123,157 patients undergoing 
non-cardiothoracic surgery, of which 3,087 developed perioperative arrhythmias. The pooled 
incidence of postoperative arrhythmia was calculated as 2.51 (95% CI 2.42-2.60). Advanced 
age (MD: 4.21; 95% CI: 2.15 to 6.28; I2: 89%; p<0.0001).(20–34), preoperative hypertension 
(Perioperative Arrhythmia vs Control: 60.0% vs 56.7%; OR: 1.53; 95% CI: 1.06 to 2.22; I2:52%; 
p=.009), pre-existing cardiac disease (Perioperative Arrhythmia vs Control: 25.3% vs 4.9%; OR: 
2.26; 95% CI: 1.19 to 4.30; I2:89%; P=0.003) and a history of atrial fibrillation (Perioperative 
Arrhythmia vs Control: 20.5% vs 3.9%; OR: 5.60; 95% CI: 2.64 to 11.89; I2:51%; P<0.00001) 
were found to be significant predictors for perioperative arrhythmia The development of 
perioperative arrhythmia was significantly associated with development of post-operative 
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respiratory complications (OR: 3.69; 95% CI: 1.50 to 9.11; I2: 80%; P=0.005).(22,29,31,34), 
cardiac complications (Perioperative Arrhythmia vs Control: 34.1% vs 5%; OR: 5.24; 95% CI: 
2.78 to 9.85; I2:69%; P<0.00001) and increased mortality (Perioperative Arrhythmia vs Control: 
11.3% vs 2.4%; OR: 6.31; 95% CI: 3.19 to 12.50; I2:33%; P<0.00001). 

Conclusion: This SR and MA identified advanced age, male gender, pre-existing cardiac 
comorbidities, hypertension and history of atrial fibrillation as risk factors associated with 
perioperative arrhythmia. We also found that the arrhythmia group had an increased 
postoperative cardio-pulmonary complications and higher mortality compared to the non-
arrhythmia group, emphasizing the need for risk stratification and close monitoring of this 
surgical population. 
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Perspectives of the Opioid Epidemic and Interventions to Improve Prescribing and 
Usage:  A Cross Sectional Survey of Adult Ambulatory Orthopedic Surgical Patients and 
Their Health Care Providers 

Luke Vanderhooft1; Julie Mistri2; Peter MacDonald3; Scott Wolfe1; Kayla Kilborn1; Rachel Roy1; 
Thomas Mutter1 
 
1 Max Rady College of Medicine Department of Anesthesiology, Perioperative and Pain 
Medicine, University of Manitoba, Winnipeg, Canada  
2 Pharmacist, PRIME Care, Winnipeg Regional Health Authority, Winnipeg, Canada  
3 Max Rady College of Medicine Section of Orthopaedic Surgery, University of Manitoba, 
Winnipeg, Canada 
 
Introduction: High case volumes combined with excessive postoperative opioid prescriptions 
have made ambulatory surgery a significant contributor to the prescription opioid epidemic 
(POE).1 Single institutions have successfully reduced the quantity of dispensed postoperative 
opioid in select populations2-4 but widespread implementation is lacking. Sustainable 
interventions to ensure proper disposal and prevent misuse are also needed. A thorough 
understanding of stakeholder perspectives of the POE and proposed harm reduction strategies 
is a necessary precursor to achieving these broader goals. This survey assessed patient and 
health care provider (HCP) awareness of the POE, opioid related practices, behaviors and 
attitudes, and perceived barriers to the implementation of published harm reduction 
interventions. The goal was to inform a multifaceted, multidisciplinary intervention to prevent 
opioid misuse in ambulatory orthopedic surgery patients. 
  
Methods: Ethics approval was obtained from the local REB. Five stakeholder groups 
participated in this cross-sectional, self-administered, anonymous online survey between 
January and May 2019. We invited all pharmacists in our province through a college newsletter 
and all anesthesiologists and orthopedic surgeons in our health region through departmental 
email lists.  We also recruited a consecutive series of preoperative ambulatory orthopedic 
surgery patients and all postoperative care nurses at our ambulatory surgery facility.  Survey 
content was tested for readability and informed by a literature search and stakeholder input. 
Questions were either specific to a stakeholder, common across stakeholders or common to 
HCPs. Analysis was descriptive. 
  
Results: 165/225 (73%) patients, 92/151 (61%) anesthesiologists, 30/39 (77%) orthopedic 
surgeons, 112/1632 (7%) pharmacists and 8/8 nurses participated.  The response rate for each 
question was ≥ 80%.  Most patients and HCPs (range 86-100%) were aware of the POE but 
>40% in each group underestimated the reported 6% risk of persistent postoperative opioid 
use.1 The POE was seen as at least moderately important for minor surgery patients by 45% of 
patients and 50% (nurses) to 96% (surgeons) of HCPs. 58% of patients were male, 7% reported 
a household income less than $30,000CDN and 15% and 22% were 18-29 and >60 years old, 
respectively. 39% of patients had opioids at home, 21% had used opioids for a nonprescribed 
indication, 9% had shared with others, 1% had used recreationally and at least 30% could not 
identify a safe disposal method from a list.  Patients wanted more information about opioid 
misuse, multimodal analgesia, and postoperative weaning of analgesics delivered preferably on 
paper (62%) or through conversation with specific HCPs (range 28-51%) as opposed to through 
electronic media (14%). Each HCP discipline endorsed having at least a moderately important 
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role in ensuring safe postoperative opioid use (range 83-95%). HCP specific interventions 
varied in perceived feasibility (Table 1). 
  
Conclusion: Patients and health care providers have identified a number of potential targets for 
educational and process-of-care interventions. 
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Background: It is the first step in a program of research that seeks to understand how well 
patients are prepared, in the preoperative phase, to understand the protocols, concerns and 
demands they will face post-surgery.  Subsequently, understanding how well the needs of 
patients are met following surgery will be assessed by asking them about their access to 
support from family and other care givers, coping strategies, and level of satisfaction with their 
postoperative experience and health outcomes.1  

Objective: To investigate patients’ concerns, preparation and expectations in the preoperative 
phase and the level of postoperative satisfaction in the perioperative period using a quantitative 
survey methodology. 

Methods: 240 consecutive patients who attend the preadmission clinic for scheduled 
preoperative visits were invited, and informed consent was obtained. This study was conducted 
in accordance with the Declaration of Helsinki. Demographic and other clinical data was 
collected. Survey Questionnaires: Following recruitment, all patients were asked to respond to 
interviewer-administered survey questionnaire. Two interviews were conducted based on the 
study questions focussing on the objectives of the study. The first interview was conducted with 
the patient and with the patient’s caregivers before the surgery and the second interview was 
conducted on postoperative day 5 -7 using the set of questions. The newly developed questions 
are designed based on the four potential areas of concerns for the early post-surgical 
discharge.1 The preoperative questions seek to quantify the extent of patient knowledge, 
expectations, and preparedness to handle early post-surgical discharge. The postoperative 
questions seek to understand patient coping and management strategies post-surgery, to 
quantify how well the patient is doing. This was done by rating on a 5-point Likert scale (with the 
higher score indicating a higher level of patient need & satisfaction). 

Results: This prospective observational study explored the level of patients’ needs and 
satisfaction undergoing the hip and knee surgical procedure, based on the patient-centred care 
framework. The patients had a mean age of 66±11 years, 57% of the patients were female and 
43% of the patients were male. 45.4% had the hip surgery and 54.8% had the knee surgery. 
The overall mean score for patients needs was 3.45±0.48 and overall mean score for patient’s 
satisfaction was 4.19±0.25, out of possible 5 Lockhart scale. Among the subdomains of the 
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patient need and satisfaction, the perioperative medication, pain management, recovery 
process and side-effects/complications were reported. Nearly 12.9% of the patients visited the 
family doctor within 5 days after the surgical procedure. 

Conclusion: This study reports the higher level of patient need and higher level of satisfactions 
in patients undergoing the hip and knee surgical procedure. These results add to the body of the 
knowledge in understanding the patients’ needs and satisfaction in the perioperative period. 
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CARDIOVASCULAR AND THORACIC 
 
Frog-Breathing Pattern: Pathognomonic Sign of a Tracheo-Subcutaneous Fistula 
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Introduction: Surgical resection of thyroid cancer invading the trachea may cause injury to the 
tracheal wall, leading to tracheal fistula.1 We report a patient who developed an unusual 
breathing pattern after thyroidectomy with partial tracheal resection. A subcutaneous air pocket 
on his neck inflated with each expiration and deflated with inspiration.  Because only a stable 
tracheal window which remained open throughout the respiratory cycle could explain this 
breathing pattern, a diagnosis of a tracheal leak was made. 

Case Presentation: Patient consent was obtained for publication of this case.  A 68-year-old 
man with invasive thyroid carcinoma and worsening hypoxemia presented for emergent surgical 
neck exploration. Two days prior, he had undergone thyroidectomy, neck dissection, and 
resection of the first two tracheal rings.  Medical history included hypertension and type 2 
diabetes mellitus. Vital signs showed BP 155/88, pulse 104 /min, RR 22/min, SpO2 87% with 
face mask oxygen at 8L/min, and temperature 37.9 degrees Celsius. His face was flushed and 
he displayed use of respiratory accessory muscles. With each expiration, the left anterolateral 
side of his neck inflated into a circular air pocket about 10 cm in diameter (A) which 
subsequently deflated (B) during inspiration, reminiscent of the breathing pattern of a frog.  After 
intubation, it was impossible to visualize the tracheal fistula by bronchoscopy because the 
tracheal tube obstructed the fistula. Only after surgical exposure of the trachea that a 1.5 x 1.5 
cm anterolateral tracheal wall fistula was revealed. Severe inflammation of the area along with 
copious bronchial secretions precluded tracheal anastomosis. A tracheostomy tube was 
inserted to secure the airway and enable effective tracheobronchial toilet.  Decannulation 
occurred 18 days later. 

Discussion: Anatomically, the frog-breathing pattern can only occur when a defect remains 
patent throughout the respiratory cycle to allow not only the exit but also the re-entry of expired 
air back into the tracheobronchial tree and lungs.  Cartilaginous tracheal rings are rigid enough 
to keep the opening patent. In contrast, a perforation of the lungs, pleura, pharynx and 
esophagus may cause air leak leading to pneumothorax, mediastinal and subcutaneous 
emphysema.2 Defects in these organs with flaccid walls collapse during inspiration and cannot 
account for the breathing pattern observed.  Physiologically, the subcutaneous reservoir 
constituted a significant added dead-space from which rebreathing resulted in hypoxemia and 
hypercarbia manifested as tachycardia, cutaneous flushing and sweating.  While expiration is 
mainly passive by chest wall recoil, inspiration requires greater effort to entrain air through a 
small opening.  For every breath, the expired volume was slightly greater than the inspired 
volume. As the size of the air pocket enlarged, increased work of breathing precipitated 
respiratory failure. This repetitive characteristic frog-breathing pattern can make the diagnosis of 
a tracheo-subcutaneous fistula, even without confirmation by investigative diagnostic imaging. 
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Introduction: Clinical equipoise exists in the amount of protamine required to neutralize heparin 
during cardiac surgery.1 Surgeons commonly ask for more protamine if there is ongoing 
hemorrhage, but anecdotally, it appears that cardiac anesthesiologists hold different rationales 
to decide how much is too much. Optimal control of hemostatis remains obligatory at this 
moment in the operating room or else the resultant hemorrhage and transfusions can not only 
be resource intesnisve but also have adverse outcomes.2 Thus, the objective of this study was 
to explore the factors that influence cardiac anesthesiologists' decision-making for 
(anti)coagulation management in the cardiac surgery operating room. Understanding these may 
help increase homogeneity in clinical practice and may allow for development of written 
guidelines. 

Methods: Ethics approval was obtained from the local REB. Following ethics approval and 
writen consent, 20 cardiac anesthesiology faculty members at a tertiary hospital setting were 
invited for semi-structured, in-depth, face-to-face interviews. Participants were asked questions 
about their practice of administering heparin and protamine. The interviews were transcribed 
and anonymized, then analyzed using NVivo (Version 12). Data collection and iterative anaylsis 
occured concurrently using Constructivist Grounded Theory methodology.  

Results: Uncertainty about the required dose of protamine amongst anesthesiologsits was 
caused by paucity of evidence and lack of guidelines in clinical practice. Participants reported 
that absence of feedback about their postoperative patients in the Intensive Care Unit, as 
opposed to those transported to the Post Anesthesia Care Unit, impaired feedback on progress 
postoperatively. The learning culture at the institution was characterized by interprofessional 
collaboration with surgeons and perfusionists and dominated by peer influence. Appeasement 
with surgeons was common as were convenience and simplification strategies for 
(anti)coagulation management. Centre-specific practices evolved at the local institution and 
these were influenced predominantly by available monitoring equipment (or lack thereof) as well 
as a dominant peer influence. Participants thought that development of written guidelines would 
decrease conflict, update faculty and would serve as an educational tool for trainees.  

Discussion/Conclusion: Clinical equipoise in the management of (anti)coagulation during 
cardiac surgery can be associated with evolution of centre-specific practices. Development of 
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written guidelines for administration of heparin and protamine is perceived to have numerous 
beneficial effects for both trainers and trainees. 
 

REFERENCES: 

1. Boer C, Meesters M, Veerhoek C, et al. Anticoagulation and side effects of protamine in 
cardiac surgery: a narrative review. Br J Anaesth 2018. DOI: 10.1016/j.bja.2018.01.023 

2. Schwann T, Habib J, Khalifeh J, et al. Effects of blood transfusion on cause-specific late 
mortality after coronary artery bypass grafting - less is more. Ann Thorac Surg 2016. DOI: 
http://dx.doi.org/10.1016/j.athoracsur.2016.05.023 

  

1 3



S188  Abstracts

1 3

26 
 

Hypersensitivity Reaction During Endovascular Abdominal Aortic Aneurysm Repair with 
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Introduction: Eligibility for endovascular aneurysm repair (EVAR) can be limited by narrow 
access vessels or aneurysm neck anatomy. To address this limitation, novel low-profile stents 
have been developed. The Ovation Abdominal Stent Graft System (Endologix Inc., Irvine, CA) 
lacks the nitinol support which reduces the profile to a 14F outer diameter. Once the graft is 
deployed, inflatable rings are filled with a radiopaque polyethylene glycol (PEG)-based polymer. 
Deployment of the graft has been associated with polymer leak in 1/400 patients [1, 2]. Here, we 
present a case of profound hypotension due to polymer leak. 

Case Presentation: Patient consent was obtained for publication of this case. A 67-year old 
male presented for EVAR to manage an abdominal aortic aneurysm (AAA). CT imaging 
revealed a 6.6 cm infrarenal AAA, severe atherosclerotic disease in the common iliac arteries, 
and thrombus within the aneurysm neck. The surgery was performed under general anesthesia 
with endotracheal intubation, a large bore IV, and arterial line. The Ovation stent was inserted 
and an angiogram was used to position the graft. The stent was deployed and polymer was 
injected. Approximately 12 minutes following polymer injection, the patient became profoundly 
hypotensive (BP 55/42) and tachycardic. Respiratory parameters and ECG were unchanged. 
There was no visible rash or wheeze. No hematoma or other sign of hemorrhage was identified. 
Anaphylaxis management was initiated including epinephrine, hydrocortisone, 
diphenhydramine, and IV fluid resuscitation. Diagnosis of polymer leak was confirmed. Four 
minutes following the initial reaction, the contralateral side was cannulated and a stiff wire was 
advanced through the graft. A Reliant stent graft balloon was then used to occlude the aorta in 
the supraceliac position. This was left inflated for 5-10 minutes, and slowly deflated once a 
perfusing blood pressure was achieved. Serum trypase at the time of the reaction and at the 1 
hour timepoint were within normal limits. At the end of the case, vasopressors were no longer 
required and the patient was transferred to the ICU. He was discharged home on post-operative 
day 3. 

Discussion: The risk of a polymer leak and hypersensitivity reaction with the Ovation graft is 
approximately 1/400. In the reported cases, 24/26 developed hypotension [2]. This reaction may 
be independent of IgE as tryptase was not elevated in our case. An anaphylactoid reaction 
should be considered with acute onset hypotension after polymer injection. Treatment should 
include management for anaphylaxis, and consideration of balloon occlusion of the aorta during 
resuscitation. To improve safety, the type of stent should be included in the surgical pause and 
injection of the polymer should be announced by the surgical team. We recommend arterial line 
access and large bore IV or central line access in all patients undergoing EVAR with a low-
profile stent. 
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Introduction: Lung cancer is the leading cause of cancer death in Canada1.  Thoracic surgical 
procedures are associated with significant morbidity, mortality and hospital resources.  Targeted 
initiatives to optimize care should be sought to minimize adverse events (AEs), length of stay 
(LOS), and improve flow of care.  Enhanced recovery after surgery (ERAS) initiatives have 
demonstrated impact in multiple surgical domains; however, data on thoracic surgery is sparse, 
with only recent recommendations being made2. 

Objectives: To evaluate the effects of implementing a Division wide comprehensive Enhanced 
Recovery After Thoracic Surgery (ERATS) program on postoperative outcomes, processes of 
care, patient experience, and quality of life (QOL). 

Methods: Ethics approval was obtained by REB.  We conducted a prospective, longitudinal 
study evaluating 9 months pre and 9-months post implementation of an ERATS program.   All 
patients undergoing the following procedures were included: anatomic pulmonary resection, 
esophagectomy, gastrectomy and giant paraesophageal hernia repair. Postoperative outcomes 
measured were: LOS, AEs, 30-day ER visits and readmissions.  Process of care outcomes 
included time to: ‘out-of-bed’, independent ambulation, successful fluid intake, last chest tube 
removal, urinary catherization, removal epidural analgesia, discontinue patient-controlled 
analgesia (PCA).  Compliance with ordering of multimodal analgesia and standardized 
anesthesia care were recorded. Patient satisfaction and QOL were measured in consenting 
patients. 

Results: There were no differences in mean age, gender, or surgical procedures in either pre 
(n=349) or post-ERATS group (n=330). LOS was significantly shorter post ERATS (6.1 vs 4.5 
days, p<0.01).  There were no differences in Minor (18 vs 21.8%, p=0.219) or Major (13.8 vs 
10%, p=0.132) AEs.  For process outcomes, patients experienced shorter mean time to:  ‘out-
of-bed’ (18.3 vs 11.7 hours, p<0.002), independent ambulation (53.9 vs 40.3 hrs, p<0.001), 
successful fluid intake (30.3 vs 16.4 hrs, p<0.013), last chest tube removal (95.3 vs 76.7 hrs, 
p<0.034), and urinary catheter removal (50.9 vs 31.6 hrs, p<0.001) . There was no difference in 
the duration of epidural (87.4 vs 62.5 hrs, p=0.06) and PCA administration (45 vs 48.3 hrs, 
p=0.209) as well as 30-day ER visits (21.9 vs 14.5%, p=0.051) and 30-day re-admission (9.5 vs 
5%, p=0.081).  Following our recommendations, we noticed increased administration to 
appropriate patients of preoperative Pregabalin ((46.9 vs 62%, p<0.001) and intraoperative 
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Dexamethasone (76 vs 85.7%, p<0.001), but no difference in preoperative Celebrex use (62.7 
vs 66.2%, p=0.398), protective one lung ventilation strategy (98.2 vs 99.7%, p=0.062), or 
muscle relaxant reversal (95 vs 96.2%, p=0.414).  Average measures for patient satisfaction 
(88.4 vs 86.8) and QOL (42.2 vs 42.3) showed no difference between the two groups. 

Conclusion: ERATS implementation significantly improved length of stay, expedited feeding, 
ambulation and tube removal, without increasing AEs or readmissions. Ongoing research will 
help further refine ERATS best practice. 
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Introduction: Acute or delayed paraplegia continues to be one of the most serious 
complications of thoracoabdominal aortic repair and is associated with significant morbidity and 
mortality. Although significant progress has been made over the past two decades, there is 
concern that the incidence of this complication may increase again due to lesser invasive 
repairs being undertaken in patients with significant comorbidities and more challenging aortic 
anatomy/pathology.  One of the neuroprotective strategies employed to mitigate the risk of 
spinal cord injury (SCI) is lumbar cerebrospinal fluid (CSF) drainage which is employed to 
optimize spinal cord perfusion pressure (SCPP) and corresponding blood flow. While it is well 
established to reduce the incidence of SCI, it is associated with a range of potential 
complications.  We examined the incidence of complications of lumbar CSF drainage in patients 
undergoing both endovascular and open approaches for the treatment of thoracoabdominal 
aortic diseases as well as the incidence of SCI in this population at our institution. 

Methods: Following Institutional Research Ethics Board approval (which waived the need for 
patient consent), we performed a retrospective analysis of all patients who underwent open or 
endovascular repair of thoracoabdominal aortic disease in our Cardiac Sciences Program from 
2005 (program inception) to August 2019. Descriptive statistics were used to outline the 
complications of lumbar CSF drainage (primary outcome) and the incidence of SCI. 

Results: Of the 189 patients undergoing thoracic aortic procedures for acute and chronic aortic 
syndromes (including aneurysm, dissection, and a variety of other diagnoses), 89 (47%) had a 
lumbar CSF drain placed. Lumbar CSF drain complications occurred in 27 patients (30%). Of 
the 41 patients who underwent open surgical repair with lumbar CSF drainage, 7 (17%) 
experienced a complication attributable to the CSF drain, including 2 (5%) with an intracranial 
hemorrhage (ICH). Of the 48 patients who underwent endovascular repair with lumbar CSF 
drainage, 20 (42%) experienced a complication attributable to CSF drainage including 2 (4%) 
patients with an ICH. Five (6%) patients died from causes attributable to the CSF drainage. 
Spinal cord ischemia occurred in 22 patients (12%). 

Conclusions: Lumbar CSF drainage is associated with serious complications. Our reported 
rates for each individual complication are consistent with those published in the current 
literature. However, our overall complication rate appears higher than that previously published, 
in part due to differences in definition of the various complications and completeness of 
reporting. Our institutional incidence of SCI appears consistent with that published in current 
literature.  
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Introduction: Current standard of care diagnostic imaging for mitral valve procedures primarily 
consists of transesophageal echocardiography (TEE) as it provides a clear view of the mitral 
valve leaflets and surrounding tissue.1,2 However, TEE has limitations in signal dropout and 
artefacts, particularly for structures lying below the valve such as chordae tendineae. As a 
result, multiple image acquisitions from multiple position along the esophagus must be made 
and viewed separately to observe all relevant structures. We propose a trackerless, volume 
compounding system to fuse mid-esophageal and transgastric 3D volumes to create a single 
ultrasound volume containing the mitral valve and sub-valvular structures with a high level of 
detail. This will enable the measurement of chordae length, which is required for procedures 
involving the implantation of artificial chordae. 

Methods: Ethics approval was obtained from the local REB. Images were acquired from 2 
patients during standard pre-operative imaging sessions using Philips Epiq TEE probes. One or 
more mid-esophageal volumes and four or more transgastric volumes with a high degree of 
overlap were acquired with ECG gating. These volumes are then rigidly registered with a semi-
simultaneous group wise registration method3 using the end-diastolic phase of the cardiac cycle. 
Following rigid alignment, for each frame in the image sequences, non-rigid registration is 
performed to account for slight variation in cardiac phase. The volumes are then resampled onto 
a common grid, and voxel-wise weighted averaging is used to generate the final output volume. 

Results: We validated this image compounding approach on two excised porcine mitral valve 
units, a custom silicone phantom, and on two patient data sets. The porcine valves and silicone 
phantom were imaged according to our clinical acquisition procedure. The porcine valves were 
also stained with iodine and imaged with a CT scanner to provide ground truth data. The 
ultrasound images were then compounded using the described approach. The compounded 
volumes visually replicate the structures visible in the ground truth CT scan, and chordae 
measurements have an error of 0.6±0.5mm between modalities. Results of ultrasound 
compounding on patient data sets show clear delineation of the mitral valve leaflets, chordae 
tendineae, and papillary muscles. 

Conclusions: We have described a workflow for capturing a series of images using a TEE 
probe during standard diagnostic imaging that can then be registered and compounded 
together. These compounded volumes capture the sub-valvular structures of interest for cardiac 
procedure planning. Capturing the necessary additional volumes can be done with only an 
additional ten minutes to the current standard of care diagnostic images with no modifcation of 
equipment. This method is able to provide clinicians with a single volume that captures the 
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mitral valve and the sub-valvular structures, which will enhance the mitral valve procedure 
planning process. 
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Introduction: Clinical management of brain-at-risk (BAR) patients is compromised by an 
inability to directly and non-invasively monitor cerebral blood flow (CBF) and oxidative 
metabolism (cytochrome C oxidase - CCO) continuously and non-invasively during surgery.[1] 
As the final common pathway for oxidative metabolism, changes in CCO represent the 
intersection of perfusion pressure, flow rate,  oxygen content, and metabolic demand and reflect 
the  adequacy or compromise of substrate delivery necessary to preserve neuronal  function 
and brain tissue viability.[2] Advances in optical techniques have enabled real-time 
simultaneous monitoring of CBF and CCO by combining diffuse correlation spectroscopy (DCS) 
and broadband near-infrared spectroscopy (bNIRS).[3] This study is the first to assess the 
feasibility of employing these technologies in adult BAR patients during cardiopulmonary bypass 
(CPB).   
 
Methods: Ethics approval was obtained from the local REB (#113650). 10 adult patients 
undergoing cardiac surgery with CPB were monitored intraoperatively with a custom built and 
newly modified DCS/bNIRS device[3] and hemodynamic and other biometric data were 
correlated to assess the impact of changes in CPB perfusion characteristics with changes in 
CBF and CCO.   
 
Results: In all 10 patients, reliable signals from DCS and bNIRS device were obtained and 
were sufficient to demonstrate that decreases in perfusion pressure, perfusion flow rates and 
hemoglobin concentration had a variable impact on both CBF and CCO (see Figure). This study 
demonstrated diverse requirements for perfusion pressure and substrate delivery that varied 
between patients and within individual patients at differing times during surgery.   
 
Conclusion: To our knowledge this study is the first such demonstration of the feasibility of 
using non-invasive optical devices to monitor changes in CBF and CCO in real time during CPB 
in BAR patients. It demonstrated variability in brain perfusion characteristics necessary to 
preserve CCO that differed between patients and over time in individual patients. This is further 
evidence of the importance of such individualized patient monitoring and represents an 
important first step in deploying such technology in various other high risk clinical situations. 
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Introduction: Orthotopic heart transplantation is performed as the last-line treatment for end-
stage heart failure.1 Due to a scarcity of donors, it is crucial to minimize postoperative 
complications and optimize patient outcome in every heart transplant case. Postoperative 
bleeding is one of the most common complications among patients undergoing cardiac surgery, 
oftentimes resulting significant morbidity and mortality.2-4, 5 The etiology of perioperative 
bleeding is multifactorial – a combination of both patient and procedural factors. While blood 
transfusion in the setting of cardiac surgery is often necessary, it is associated with risks and 
complications including transfusion-related immunomodulation, transfusion-associated 
circulatory overload, transfusion error, sepsis, and transmitted diseases.6 Therefore, effective 
hemostasis is crucial to positive patient outcomes. At our institution, our hemostatic transfusion 
practice has evolved from the administration of frozen plasma and cryoprecipitate given 
empirically or guided by standard laboratory tests (SLTs), to administering prothrombin complex 
concentrates (PCCs) and fibrinogen concentrate (FC) guided by rotational thromboelastometry 
(ROTEM). We have developed an institutional ROTEM-guided transfusion algorithm 
incorporating these changes to standardize concentrated hemostatic product administration. 

The goal of this project is to compare ROTEM-guided administration of factor concentrates 
during cardiac transplantation to the administration of blood products based on empiric 
judgement and SLTs with respect to intraoperative hemostatic efficiency, postoperative 
bleeding, red blood cell (RBC) transfusion requirements, major adverse postoperative events, 
and length of stay.  

Methods: Ethics approval was obtained from the local REB. All protocols were approved by 
UBC/PHCRI Research Ethics Board. Chart review was conducted for two cohorts of cardiac 
transplant patients, one of which received blood products empirically while the other followed a 
ROTEM-guided algorithm for administration of factor concentrates. Statistical analysis was 
performed using Mann Whitney U tests or Fisher’s exact tests for continuous and categorical 
variables, respectively. The criterion for rejection of the null hypothesis was set at p < 0.05.  

Results: ROTEM-guided transfusion of factor concentrates was able to reduce the time 
required for surgical hemostasis by 47.6% (163.3 vs 85.6 min, p= 0.0002), the total units of 
RBCs transfused within 24 hours post-surgery by 71.1% (9 vs 2.6 units, p=0.0032) and the total 
amount of bleeding via chest tube drainage by 55.5% (2254.5 vs 1002.4 ml, p=0.0073). There 
were no statistical differences between the two groups in terms of mortality or major 
complications. There was a statistically significant decrease in hospital length of stay (27.5 vs 
14.9 days, p= 0.0482).  

Conclusion: In cardiac transplant surgery, ROTEM-guided transfusion of factor concentrates 
improves intraoperative hemostatic efficiency, reduces postoperative bleeding and RBC 
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transfusion requirements, and does not appear to increase the rate of major postoperative 
adverse events. Larger studies are required to confirm the efficacy, safety, and benefits of this 
strategy.  
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Introduction: New-onset post-operative atrial fibrillation (POAF) is a relevant complication of 
cardiac surgery, increasing the risk of post-operative adverse events, length of hospital stay, 
health care costs, and mortality. Prophylactic prevention of POAF has been shown to decrease 
the economic burden after heart surgery. Despite this, the incidence continues to be 30%. A 
clinical prediction score (SOLV AFib) was derived to help prioritize preventative therapy for 
patients with moderate to high risk of developing POAF. Parameters included: age over 70, 
planned valve procedure, obesity, evidence of left atrial dilation, and a history of stroke. 

Methods: Ethics approval was obtained from the local REB. This prospective cohort study (Feb 
2016 – Dec 2018) consisted of three phases (baseline, implementation, post-implementation) to 
introduce a prophylactic amiodarone protocol for patients ≥18 years-old with no prior history of 
atrial fibrillation and undergoing elective CABG and/or valve surgery at a single center. Patients 
were screened using a SOLV AFib score threshold of ≥5 for eligibility to receive a target dose 
(4.8 g) of amiodarone, either orally 6 days before surgery (standard protocol) or intravenously at 
the time of surgery (accelerated protocol) (Figure 1). Patients were followed in hospital from 
surgery until discharge to document POAF, management and major complications. Summary 
statistics and univariate analysis (Chi-squared test of categorical variables and Student’s T-
test/ANOVA for continuous variables) with 95%CI’s were reported for outcomes such as 
the incidence and burden of POAF, average dose of amiodarone given, and length of hospital 
stay. 

Results: The number of patients included were: 1220 at baseline, 840 during implementation 
and 998 post-implementation. The groups did not differ significantly in demographics or risk 
factors for POAF. The protocol was started in 72% (152/212) of eligible patients during initial 
implementation and in 62% (113/182) after (95%CI 0.71%-19.15%, p<0.05). Preoperative 
loading of amiodarone reduced the incidence of POAF in patients that received protocol 
compared to those who were at a similar level of risk (SOLV Score ≥5) but did not receive 
protocol (from 55.0% (71/129) to 43.0% (114/265); 95%CI 1.51%-22.17%, p<0.05). The 
average hours spent in AF decreased from 49±3 hours pre-protocol to 36±3 hours during 
implementation and 35±3 hours post-implementation (p<0.005). Among patients on protocol, 
49% (129/265) received at least the target dose. Patients on amiodarone prophylaxis did not 
have a significantly shorter length of ICU or hospital stay. 
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Discussion: Amiodarone prophylaxis can be useful for decreasing the incidence of POAF in 
higher risk patients. There was no significant decrease in protocol compliance 9 months after 
the initial implementation period. The lack of difference in ICU and hospital stay between the 
groups is likely related to incomplete loading of the amiodarone. Early discontinuation was 
primarily due to concerns of low heart rate and long QTc interval. 
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CHRONIC PAIN 
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Introduction: Chronic pain is a highly prevalent condition that is difficult to manage. There has 
been growing interest in the potential of cannabinoids for chronic pain management, with recent 
legalisation in both Canada and globally. The current opioid crisis highlights the need for a 
thorough understanding of both efficacy and safety when prescribing interventions for patients. 
Thus, there is a significant need to better characterize their risk-benefit profile associated with 
cannabinoids, particularly in the context of chronic pain. 

Objective: To characterize the safety profile of cannabinoids across various intervention 
subtypes for the management of chronic pain. 

Methods: Ethics approval was not applicable because the study did not involve human or 
animal research. In a recent systematic review, we searched for double-blind, randomized 
placebo-controlled trials (RCTs) of cannabinoids for chronic noncancer pain in MEDLINE, 
EMBASE, PsycINFO, CENTRAL and trial registries until June 2018. Cannabinoids administered 
at any dose or route were included. 

Results: 43 RCTs with a total of 4436 participants with chronic pain were included. Pain 
conditions included central and peripheral neuropathic pain (22), spasticity in multiple sclerosis 
(13), chronic abdominal pain (2), chronic noncancer pain (2), fibromyalgia (2), chronic headache 
pain (1) and rheumatoid arthritis (1). AEs experienced in >10% of patients and reported in 2+ 
trials across intervention subtypes are reported here: smoked cannabis – dizziness, drowsiness, 
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fatigue, nabiximols – asthenia, dizziness, nausea, fatigue, sublingual/vaporized cannabinoids – 
euphoria, nabilone – drowsiness, dissociation, dry mouth, weakness, dronabinol – dizziness, 
headache, euphoria, dry mouth, increased appetite, weakness, drowsiness, depression, 
diarrhea, nausea, fatigue, oral THC/CBD capsules – asthenia, drowsiness, diarrhea, dizziness, 
euphoria, fatigue, weakness. Frequency of AE-related withdrawals across intervention subtypes 
were - sublingual spray THC:CBD (12.5%), synthetic cannabinoids (10.0%) nabilone (9.4%), 
nabiximols (7.5%), oral THC/CBD capsules (7.0%), dronabinol (6.4%), smoked 
cannabis (2.3%). Frequency of SAEs across invention subtypes were dronabinol (19.1%), oral 
THC/CBD capsules (4.4%), nabiximols (3.3%), smoked cannabis (0%), sublingual/vaporised 
THC (0%), nabilone (0%) compared to placebo (4.7%). Overall, all-cause withdrawals ranged 
from 8-17% for cannabinoid interventions compared to 0-17% for placebo. 

Discussion/Conclusion: Numerous AEs were identified that could adversely impact quality of 
life and adherence to treatment, with different frequencies and AE profiles across intervention 
subtypes. The AEs experienced across 3+ subtypes included fatigue, weakness 
and drowsiness   The greatest frequencies of AE withdrawals was associated with sublingual 
THC:CBD spray, synthetic cannabinoids and nabilone, while the greatest frequency of SAEs 
was associated with dronabinol, with the remaining subtypes comparable to rates for placebo. 
The rates of all-cause withdrawals across intervention subtypes were comparable to 
placebo. These and other harms data may aid clinicians and patients in making informed 
decisions about cannabinoids for managing chronic pain, particularly in prescribing specific 
subtypes of cannabinoids for patients with certain sensitivities to AEs. 
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Introduction: Chronic pain is a serious health issue impacting both the quality of life and 
productivity of patients.1-3 Chronic post-sternotomy pain (CPSP) is characterized by numbness, 
severe tenderness on palpation, allodynia, as well as constant pain across the anterior chest 
wall that can persist for months to years after sternotomy.4 All patients experience early post-
operative pain following coronary artery bypass graft (CABG); unfortunately, approximately 30-
40% of CABG patients subsequently develop CPSP.4-6  

Methods: Ethics approval was obtained from the local REB. The current study is a prospective, 
double-blinded, randomized controlled trial. A sample size of 316 randomly assigned patients 
(n=158 per group) was calculated to provide an 80% power at a 2-sided α of 0.05 to detect a 
40% decrease in CPSP incidence at 6 months. Eligible patients scheduled for elective, primary 
coronary artery bypass graft surgery were randomly assigned to either the CONTROL group, in 
which sternal retraction occurred over 30 seconds (standard practice) or the SLOW group, in 
which sternal retraction occurred over 15 minutes. Surgical and perioperative anesthesia 
protocols between the two groups were otherwise the same. Our primary outcome is the 
incidence of CPSP at 6 months. Secondary outcomes include: CPSP incidence at 3 and 12 
months, daily chest pain intensity (NRS scale) at rest and while coughing, daily analgesic 
consumption, pain quality, quality of life, and pain interference with daily function at 3, 6 and 12 
months post-operatively. 

Results: To date, 326 patients (n=260 males, n=66 females) have taken part in the study 
(mean age=65.5 years). A total of 10 additional patients were randomized to account for 
participants whom did not receive the intervention, were unblinded, lost to follow-up, or expired 
acutely. Current rates of CPSP in our cohort are 38.2%/27.3%/22.5% at 3/6/12 months follow 
up, respectively. The following risk factors and confounding variables for chronic post-
sternotomy pain were identified in our cohort: previous or active cigarette smokers (n=86), type 
2 diabetes mellitus (n=146), atrial fibrillation (n=20), obstructive sleep apnea (n=65), previous 
myocardial infarction(s) (n=139), previous coronary stenting (n=56), gastroesophageal reflux 
disease (n=139), chronic obstructive pulmonary disease (n=23), previous cerebrovascular 
accident(s) (n=14). The following serious adverse events (SAE) have been documented: 
prolonged post-operative ventilation (>24 hrs) (n=7), stroke (n=4), myocardial infarction (n=2), 
re-operation (n=5), surgical bleeding (VISION criteria) (n=14), sternal infection (n=12), cardiac 
failure (n=7), and death (n=8).  

Conclusion: The current investigation is near completion, having randomized all 326 patients. 
Follow-up data collection for the primary endpoint has been collected in all but 35 patients. The 
incidence of SAE in our cohort is consistent with previous literature in CABG surgery7-9. 
Furthermore, a recent interim analysis for patient safety showed no statistically significant 
differences in the type or rate of serious adverse events between the two study groups. 



Abstracts S205

43 
 

Preliminary results will follow soon. 
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Introduction: Chronic pain is estimated to affect 1.5 billion people worldwide and cost the 
United States and Canadian healthcare system over $650 billion per year, which exceed the 
annual costs from cancer and heart disease.1-3 Given the well-recognized limitations of any one 
modality of treatment for chronic pain, the evolving concept of multimodal therapy has led to the 
concurrent use of 2 or more different treatment modalities for chronic pain. Since mindfulness-
based interventions (MBIs) and drug therapies likely reduce pain by different mechanisms, their 
combined use could provide added benefit. However, there have been no reports of interaction 
effects of the combination of MBIs with any specific analgesic drugs. We conducted this 
systematic scoping review to describe the landscape of mindfulness-based trials with respect to 
the drug therapy and evaluate the available evidence on the interaction between MBIs and 
various pharmacological treatments. 

Methods: Ethics approval was not applicable because the study did not involve human or 
animal research. We searched MEDLINE, EMBASE, CENTRAL, and PsycINFO from inception 
to July 2019, to identify randomized controlled trials (RCTs) that evaluated the efficacy of MBIs 
in chronic pain. Two authors screened all studies for inclusion and data was extracted using a 
form designed for this review. Primary outcomes included: (1) What concomitant analgesic drug 
therapies (CADTs) the trial participants were receiving; (2) If and how trials controlled for 
CADTs and analyzed their interaction; and (3) Results of available analyses of the interactions 
between MBI and CADTs. Secondary outcomes included frequency and severity of adverse 
events. 

Results: Our search identified 848 citations, of which 40 RCTs were eligible for our review. 
39/40 MBI trials allowed participants to take CADTs, but only 15/39 of these trials provided any 
detail of what the CADTs were. Furthermore, only 4/39 trials controlled for CADTs the 
participants were receiving, and 0/39 trials analyzed the interaction between the MBI and 
CADTs. No judgment could be made about the safety of MBIs because adverse events were 
inconsistently reported, with only 9/39 studies reporting any data regarding MBI-associated 
adverse events. 

Discussion: A large body of evidence supports the benefits of MBIs for patients living with 
chronic pain.4,5 However, this review demonstrates that more trials investigating the interaction 
between MBIs and CADTs are needed to better define how MBIs can and should be rationally 
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integrated into patients’ multidisciplinary chronic pain management strategy. Additionally, with 
increasing interest in the potential of MBIs, there is a need to inform risk-benefit considerations. 
Psychological adverse events are possible during MBIs and thus better harms assessment and 
reporting are needed in future chronic pain mindfulness trials to characterize the safety profile of 
MBIs. 
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Introduction: Chronic pain is a highly prevalent and complex health problem that costs the 
Canadian and United States healthcare system over $650 billion per year, which exceed annual 
costs from cancer and heart disease.1,2 High opioid prescribing rates for chronic pain has been 
associated with increases in opioid-related mortality and misuse disorders, emphasizing the 
significant need for safer pain management strategies.3 Emerging evidence supports the safe 
use of magnesium in controlling chronic pain, but there is no consensus regarding its clinical 
effects.4,5 Thus, we conducted a systematic review to assess the current evidence of efficacy 
and safety of magnesium for the treatment of chronic pain. 

Methods: Ethics approval was not applicable because the study did not involve human or 
animal research. We searched MEDLINE, EMBASE, CENTRAL, and trial registries (ICTPR and 
ClinicalTrials.gov) from inception to September 2018, to identify randomized controlled trials 
(RCTs) that evaluated the efficacy of magnesium (at any dose, frequency, or route of 
administration) compared to placebo in chronic pain. Participants aged 18 years and over 
reporting any type of chronic pain for at least 3 months were included. Primary outcomes 
included any participant-reported measures of pain intensity or pain relief that has been 
previous validated. Secondary outcomes included participants experiencing any adverse event. 

Results: Our search identified 1062 citations, of which 9 RCTs containing 418 participants were 
eligible for our review. Three studies examined neuropathic pain (62 participants), 3 examined 
migraines (190 participants), 2 examined complex regional pain syndrome (86 participants), and 
1 examined low back pain with a neuropathic component (80 participants). Heterogeneity of 
included studies precluded any meta-analyses. No judgement could be made about safety since 
adverse events were inconsistently reported. Evidence of analgesic efficacy from included 
studies was equivocal. However, reported efficacy signals in some of the included trials provide 
a rationale for more definitive studies. For example, there was some evidence that magnesium 
may provide some analgesic benefit to people with chronic low back pain with a neuropathic 
component following 6 weeks of magnesium treatment.6 

Discussion: For the purposes of routine patient care, there is insufficient evidence to support or 
refute the hypothesis that magnesium is efficacious and safe in chronic pain. Larger sized trials 
with good assay sensitivity and better safety assessment and reporting will serve to better 
define the role of magnesium in the management of chronic pain. Additionally, due to differing 
bioavailabilities of various magnesium compounds7-9, without measuring magnesium levels, it is 
difficult to determine whether lack of efficacy is due to inadequate dosing or because 
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magnesium is indeed not efficacious. Therefore, these future trials would ideally be stratified by 
baseline body magnesium levels and magnesium formulations. 
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Cancer Surgery 
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2 Department of Anaesthesia and Perioperative Medicine, Faculty of Medicine, Nursing and 
Health Sciences, Monash University, VIC 3800, Australia  
 
Background: Recent advances in medicine have seen a significant increase in the population 
of long-term breast cancer survivors, highlighting the need for knowledge on late postoperative 
complications. 

Persistent postsurgical neuropathy (PPSN), defined as the presence of a new or worsened 
sensorimotor deficit 3-6 months post-surgery (1), remains a large clinical problem in breast 
cancer survivors (2,3) with potential for long term disability and psychological distress.  

Aims: The primary aim of this study is to establish a baseline prevalence of PPSN in patients at 
6 months or later after breast cancer surgery. The secondary aim is to examine if there is any 
difference in the PPSN prevalence among patients who received perioperative peripheral nerve 
blocks (PNB) and those who did not. 

Methods: After institutional ethics approval, all adult female patients who underwent breast 
cancer surgery were included from 1/1/2018 to 31/12/2018. 

Telephone interviews were conducted at 6 months or later after surgery. Patients were asked if 
they had experienced pain and/or paraesthesia in relevant nerve/plexus distribution area 
(surgery site and the same side of body, arm and axillary). 

Results: Of the 245 eligible patients, data from 220 patients (230 breasts) were included and 
analyzed, among which, 50 operative breasts received PNB and 180 did not. 

The median follow-up period after surgery was at 14 months (Interquartile Range 13 to 16 
months).  

The incidence of PPSN was 74% (66% for pain and 28% for paresthesia), of these, those with 
PNB accounted for 72% (60% for pain and 26% for paresthesia), and without PNB 82% (67% 
for pain and 29% for paresthesia).  

Of concern, 28% PPSN with PNB and 26% without was significant, i.e., moderate to severe. 

Conclusions: This study demonstrated that, after breast cancer surgery, PPSN remained a 
significant late complication in female adults and perioperative nerve blocks played limited role 
in reducing either the incidence or the severity of PPSN. 
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CRITICAL CARE MEDICINE 
 
Gastric Ultrasound in Stable Patients with Decreased Level of Consciousness and 
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Introduction: Intoxicated patients with decreased Glasgow Coma Scale (GCS) are common 
presentations to emergency departments. These patients are often intubated due to presumed 
full stomachs and perceived aspiration risk. Gastric ultrasound (GUS) -- a simple, non-invasive 
and objective option -- could be applied to this problem. This pilot study uses GUS alongside 
usual care at a music festival; a bounded, intoxication-dense environment where airways are 
often managed using non-invasive airway strategies. We aim to (1) clarify the gastric contents of 
any intubated patients, and (2) assess if patients managed without intubation go on to have a 
lack of aspiration sequelae because of empty stomachs or in spite of full stomachs. 

Methods: Ethics approval was obtained from the local REB. A prospective cohort study was 
conducted at a multi-day music festival. Patients presenting to on-site medical services with 
GCS ≤ 13 and known or suspected substance use were included. Patients with trauma, 
instability, metabolic derangements or additional aspiration risk factors (eg morbid obesity, 
pregnancy) were excluded. Standard GUS was performed by a trained provider and results 
were categorized according to convention as FS (full stomach, ie solids or liquids >1.5mL/kg) or 
ES (empty stomach, ie empty or liquids <1.5mL/kg). Additional patient data were extracted from 
linked medical records post event.  

Results: 33 patients met inclusion criteria and 27 remained after exclusions were applied and 
consent obtained. 25 patients reported substance use and 19 polysubstance use. The FS group 
had 15 patients (7 solid & 8 liquid>1.5), and the ES group had 12 patients (5 empty & 12 
liquid<1.5). The median low GCS documented for FS and ES was 7 and 11 respectively, and 10 
patients total had a GCS of 8 or less (6 FS & 4 ES). No patients were intubated and all were 
managed conservatively according to usual care. 3 patients (2 FS, 1 ES) were transferred to 
hospital. No patients re-registered at medical for clinically significant aspiration. 

Conclusion: This pilot study demonstrates the potential utility of GUS in stratifying aspiration 
risk in intoxicated patients with decreased GCS. “Empty” stomachs might avoid intubation, while 
the implications and true risks of “full” stomachs for aspiration sequelae in the absence of 
intubation remain unclear. Due to the small numbers in this pilot study and the quoted GUS 
sensitivity (only 95%), further research is needed to evaluate the safe application of this 
modality to clinical decision-making in intoxicated patients.  
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Introduction: Intraoperative bronchospasm is a well-documented complication under general 
anesthesia, with an overall incidence of approximately 0.2% [1]. In pediatric patients the 
reported incidence is between 0.3% - 3.2% [2,3]. Although rare, morbidity and mortality have 
been associated with severe intraoperative bronchospasm. We report a case of severe 
intraoperative bronchospasm in a pediatric patient, successfully salvaged by intraoperative 
veno-venous extra corporeal membrane oxygenation (V-V ECMO).  

Case Presentation: A previously healthy 6 year old male presented to the OR for urgent 
reduction and fixation of a supracondylar fracture. His medical history consisted of eczema and 
food allergies. There was no history of reactive airway disease or hospital admissions. He had 
an upper respiratory tract infection approximately 2 weeks prior. He was afebrile, however had a 
residual non-productive cough.   

Anesthetic induction with propofol and remifentanil was conducted and endotracheal intubation 
was performed. Subsequent to endotracheal intubation, the patient developed profound isolated 
bronchospasm. Treatment for bronchospasm was initiated, however the patient was refractory 
to comprehensive medical therapy. Over several hours a severe respiratory acidosis followed, 
with an arterial pH of 6.88 and pCO2 >110, exceeding the upper measurable limit. There were 
no systemic findings consistent with anaphylaxis. 

A pediatric intensive care unit (PICU) team was mobilized from the closest tertiary pediatric 
hospital including pediatric ECMO equipment. With worsening hemodynamics and refractory 
hypercapnic respiratory failure, the decision was made to place the patient on V-V ECMO. He 
was transported by ambulance to the PICU at the pediatric hospital on V-V ECMO. Flows were 
maintained at 1 L/minute and the patient’s pH and pCO2 normalized. He was decannulated 
from ECMO less than 24 hours later and extubated the following day. 5 days after admission, 
the patient was discharged home from hospital without any long term sequelae. Follow up 
asthma and allergy testing were normal, however his nasopharyngeal culture was positive for 
rhinovirus. 

Conclusion: A literature review was conducted on the use of V-V ECMO for rescue therapy for 
intraoperative bronchospasm. Two previous case reports have described successful salvage of 
intraoperative bronchospasm with V-V ECMO [4,5]. Both of these cases were described as 
bronchospasm secondary to anaphylaxis reactions. To our knowledge, this is the first case 
report of intraoperative salvage V-V ECMO for isolated bronchospasm in a pediatric patient.  
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Introduction: Total knee arthroplasty (TKA) is an effective surgery to manage end-stage 
arthritis of the knee. For TKA, acute hospitalization length-of-stay (LOS) is the largest 
independent driver of costs and is frequently used as a measure of quality of care1,2. Studies 
investigating enhanced recovery after surgery (ERAS) programs for TKA have demonstrated 
excellent cost savings3 and reduced LOS4. Such programs focus on improving pain 
management, minimising post-operative nausea and vomiting (PONV), early mobilization and 
enhancing patient education5. ERAS programs are designed to minimise variability in care and 
are developed in accordance with evidenced-based best practice.   

Objectives: At our institution, LOS was identified as a key target for improving patient outcomes 
and minimising costs. 

Methods: A root-cause-analysis was performed over a 12-month period by a multidisciplinary 
team of care providers to elucidate factors impacting patient recovery and discharge for elective 
TKA patients. Postoperative pain, PONV, delays to early mobilization due to bladder catheters, 
and lack of patient education for discharge home were identified as areas for improvement. 

Four interventions were chosen as part of the ERAS bundle based on literature review and 
feasibility analysis. 

 Placement of peri-operative adductor canal blocks in addition to the standard multimodal 
analgesia regime 

 Administration of 0.1 mg/kg Dexamethasone perioperatively  
 Avoidance of routine pre-operative Foley catheterization 
 Pre-operative patient education to prepare for discharge on POD1 

The primary outcome was acute hospital LOS. Secondary outcomes were percentage of 
patients discharged to inpatient rehabilitation, 24-hour opioid consumption, maximum Verbal 
Rating Scale score and presence of PONV in the first 24 hours. Implementation of the ERAS 
bundle was successfully achieved using educational rounds, training workshops, and 
continuous project team engagement with care providers.  

Baseline data for our pre-intervention period was collected from January 2017 to December 
2017. Data for the implementation period was collected from January 2018 to August 2019.  
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Institutional research ethics board approval was granted for a retrospective chart review.  

Results: The pre- and post-intervention groups included 232 and 383 patients respectively. 
Mean acute hospitalization LOS decreased from 2.82 days to 2.13 days for a net difference of 
0.69 days per patient (p<0.001). The percentage of patients discharged to inpatient 
rehabilitation decreased from 20.2% to 10.7% (p<0.001). For secondary outcome measures, 
mean 24-hour oral morphine consumption decreased from 60 mg to 38 mg for a net difference 
of 22 mg (p<0.001). 24-hour PONV rates decreased from 51.7% to 36.6%. Bladder 
catheterization rates decreased from 97.0% to 37.3% (p<0.001). 30-day ED visits following 
discharge decreased from 12.9% to 7.3% (p=0.030).  

Conclusion: Our findings provide a framework for individualized root cause analysis and a 
multifaceted, patient-centered intervention bundle with the potential to enhance patient recovery 
and decrease acute hospitalization LOS. 
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Introduction: Sugammadex is a newer neuromuscular blocking agent that has been available 
in Canada since April 2016.  It is a fast acting reversal agent for the specific reversal of the 
neuromuscular blocking agent Rocuronium. Sugammadex has been on the drug formulary in St. 
John’s, with unrestricted access to its use, since April 2016.  We examined the usage of 
sugammadex over a three-year period from April 1, 2016 to March 31, 2019 at the two adult 
hospitals in St. John’s Newfoundland.   

Objectives: We wanted to ascertain the usage and cost of sugammadex being utilized in two 
adult hospitals. The cost per dose of sugammadex is approximately $100, which is 10 X the 
cost of the more traditional reversal agent Neostigmine/Glycopyrolate.  We assessed what types 
and length of cases were most likely to have sugammadex used in. We also assessed different 
anesthesia providers for the use of sugammadex.  

Methods: Ethics approval was obtained from the local REB.  All general anesthesia cases that 
required muscle relaxation with the neuromuscular blocking agent rocuronium between April 1, 
2019 and March 31, 2019 were analyzed. These cases were collated and filtered for those that 
used sugammadex for reversal versus those that utilized Neostigmine. We also collected data 
showing which providers utilized sugammadex. Surgical cases were divided into specialty as 
well as length of time of the procedure (<1hour,1-2 hours and >2 hours). 

Results: During the study period there were 19295 cases performed that used rocuronium and 
a reversal agent. Of this number 1834 cases were reversed with sugammadex (9.5%).  Yearly 
numbers showed a significant increase in sugammadex usage (Year 1 3.56%, year 2 9.23% 
and Year 3 15.07% of total cases). The specialties that used the most sugammadex were 
General Surgery 586 (31%), ENT/oral surgery 478 (25%), Orthopedics 227 (12%) and 
Thoracics 199 (11%).  There was no significant difference in usage when looking at the length 
of cases.  It was found that one hospital used significantly more sugammadex than the other 
and that of the top 10 users, 8 were from this site. One provider was responsible for 13% of the 
Sugammadex usage.  

Conclusion: Sugammadex is a relatively new drug used for the rapid reversal of 
neuromuscular blockade due to rocuronium. We found that there has been a steady increase in 
the use of sugammadex in St. John’s resulting in its use in 9.5% of all cases requiring reversal 
during the study period. Its use is more prevalent at one adult site compared to the other.  Some 
anesthetists use sugammadex significantly more than their peers. The total cost of 
Sugammadex used in St. John's during this study period was $197,777 based on milligrams 
used. 
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Introduction: Competency-based medical education requires robust assessment in authentic 
clinical environments. Entrustment scales have emerged as a means of describing trainees’ 
ability to perform competently using work-based assessment (WBA). However, psychometric 
properties of entrustment-based assessment are relatively unknown, particularly in 
anesthesiology. This study assessed the generalizability and extrapolation evidence for 
entrustment scales within a program of assessment during anesthesiology training. 

Methods: Ethics approval was obtained from the local REB. Entrustment scores were collected 
during the first seven blocks of training for three resident cohorts. Entrustment scores were 
assessed during daily evaluations using a clinical case assessment tool (CCAT) within the 
preoperative, intraoperative, and postoperative setting. Internal consistency was calculated 
using Cronbach’s alpha. Spearman’s correlations measured the relationship between median 
entrustment scores and percentiles scores on the Anesthesia Knowledge Test (AKT)-1 and 
AKT-6, mean Objective Structured Clinical Examination (OSCE) scores, and rankings of 
performance by the Clinical Competence Committee (CCC). 

Results: Analyses were derived from 2,309 CCATs from 35 residents. Internal consistency was 
highest for intraoperative scores (alpha=0.78), followed by postoperative (alpha=0.60) and 
preoperative (alpha=0.59) scores.  Preoperative and postoperative scores correlated with 
median CCC rankings (preoperative: rho=0.48, pbonferroni=0.024; postoperative: rho=0.47, 
pbonferroni=0.03) but not with AKT or OSCE scores (all pbonferroni >0.12). Intraoperative scores 
significantly correlated with the AKT-6 (rho=0.51, pbonferroni=0.012;), mean OSCE (rho=0.45, 
pbonferroni=0.036), and CCC performance rankings (rho=0.52, pbonferroni=0.006). 

Conclusion: Within a program of assessment, the use of entrustment scales in anesthesiology 
training does provide early evidence of validity. Perioperative entrustment scales had good 
overall reliability, particularly in the intraoperative setting. Interpretation of entrustment scores in 
this setting may constitute a valuable adjunct to summative evaluation by the CCC. 
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Introduction: Competency-based medical education (CBME) aims to provide an outcomes 
framework that clearly articulates competencies for practice.1,2 Competency-focused instruction 
enhanced by meaningful narrative feedback on practice competencies, elicited through 
workplace-based assessment (WBA), will play an essential part of CBME-based postgraduate 
training programs. However, success of WBA will depend on both trainees’ and faculty 
members’ ability to recognize the relevance of CanMEDS milestones in daily workplace 
activities, and ability to assess them through narrative WBA.2-6 Credible, actionable and timely 
feedback is an integral component of this process; however, literature has repeatedly shown 
that feedback challenges abound, particularly for non-medical expert CanMEDS intrinsic 
roles.7,8 This study aims to explore the distribution of narrative feedback related to milestones 
for the intrinsic roles, and challenges associated with their assessment in WBA. 

Methods: Ethics approval for this study was obtained via the Ottawa Health Science Network 
Research Ethics Board. Informed consent was also obtained from study participants. In phase I 
of this study, a total of 3517 WBAs containing 15,834 comments were analyzed. Content 
analysis was used to code comments by the CanMEDS milestones framework for 
Anesthesiology. Descriptive statistics were then used to analyze the frequency of narrative 
comments for each CanMEDS role and milestone. In phase II, ten Anesthesiology residents 
were recruited via purposeful sampling. Residents participated in semi-structured interviews, 
which were informed by phase I findings, to explore challenges they experienced with 
CanMEDS using WBA. Interviews were anonymized and transcribed. Constructivist grounded 
theory informed data collection and analysis at this stage. 

Results: Results from phase I demonstrated the following proportion of WBA comments per 
CanMEDS role: Medical Expert (36%), Communicator (16%), Collaborator (12%), Scholar 
(12%), Leader (8%), Professional (8%), and Health Advocate (8%). However, comments were 
limited to a specific subset of milestones within each CanMEDS role. Strikingly, of the total 72 
intrinsic role milestones, a significant proportion (n=55, 76.38%) were not adequately addressed 
through WBA comments. Results from phase II corroborated the aforementioned findings. 
Furthermore, through interviews, potential reasons were identified for why some milestones may 
not be addressed in WBA. These included: overlap between milestones, irrelevance of certain 
milestones to daily practice, need for better mapping of milestones, inappropriate 
conceptualization or understanding of milestones, and the aspirational nature of milestones. 

Conclusion: There is evidence to suggest that not all CanMEDS roles and milestones are 
equally addressed in WBA. Understanding this phenomenon through ongoing data driven 
program evaluation would allow opportunities for targeted faculty development, revisions to the 
CanMEDS competency framework in the context of WBA, whilst making the framework more 
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understandable and acceptable for all stakeholders. Future steps may involve structured 
techniques to further refine the CanMEDS framework in Anesthesiology, and determining 
whether this phenomenon exists within other specialties.  
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1 University of Toronto Department of Anesthesiology and Pain Medicine, Toronto, ON, Canada 
2 Toronto General Hospital, University Health Network, Toronto, ON, Canada 
3 Sunnybrook Health Sciences Center, Toronto, ON, Canada 
 
Introduction: Frequent observation and formative assessment with feedback is essential to a 
competency-based medical education (CBME) curriculum to promote trainees progressive 
development towards independent practice – these assessments should provide quantitative 
and qualitative information to enable residents to identify achievements, recognize gaps, and 
modify learning plans (1). Longitudinal academic coaching has been identified as one strategy 
to help faculty support residents and enable them to use feedback and self-reflection for their 
own learning progression (2).The R2C2 model, developed by Sargeant and colleagues, is an 
evidence-based guided reflection feedback model consisting of four steps: RELATIONSHIP 
building, exploring resident REACTIONS to feedback data, discussing feedback CONTENT, 
and COACHING for performance change (3). This model represents one framework for 
facilitating a coaching relationship with trainees. The purpose of this quality improvement project 
was to assess the utilization and initial impressions of an academic coaching program (ACP) 
one year after initial debut, with the intention to adjust and improve the program as it grows to 
include additional CBME cohorts. 

Methods: Ethics approval was waived by the local REB. All participation was anonymous and 
voluntary. A longitudinal ACP was developed for anesthesiology CBME residents at the 
University of Toronto. Each resident was paired with a faculty anesthesiologist, and both were 
provided with information about the R2C2 framework. One year after implementation, we 
surveyed participants to assess the utilization of the program, perceptions, and progression 
through the R2C2 framework. 

Results: Our survey received responses from 16 of 32 (50%) CBME residents and 11 of 22 
(50%) faculty coaches. Pairs had met on average two times since implementation. Primary 
meeting topics included social connection, goals, and mentoring. Within the R2C2 model, most 
participants reported satisfaction with the RELATIONSHIP between trainee and coach. Many 
pairs had progressed to exploring REACTIONS and understanding feedback CONTENT. Fewer 
had reached COACHING for change, setting goals and then following up on progress. Both 
groups indicated a desire for increased role clarity and specific coaching strategies. 

Conclusion: The survey of our ACP program highlighted satisfaction with the early stages of 
the R2C2 coaching framework. Based on survey responses, we have introduced changes for 
the current year. Near-peer discussions between CBME residents are helping to create a 
culture of reflection and coaching. Structure has been improved with the creation of a resident 
worksheet to guide pre-meeting reflection and post-meeting goal setting. Protected time for 
residents has helped to enable meetings or meeting preparation. The creation of a resident 
assessment dashboard allows residents and coaches to have complete access to resident 
assessment data. A follow-up survey will be repeated in spring 2020 to better understand 
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interval growth in the academic coaching program and further opportunities for improvement.  
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Logging out: A Comparative Analysis of Automated Logs and Resident-Driven Logbooks 
in Anesthesiology 

Ryan McGinn1; Alexander J. Lingley2; Daniel I. McIsaac1,3,4; Christopher Pysyk1; Meghan C. 
McConnell5; Gregory L. Bryson1,3; Daniel Dubois1,5 
  

1 Department of Anesthesiology and Pain Medicine, The Ottawa Hospital, University of Ottawa, 
Ottawa, ON, Canada 
2 Faculty of Medicine, University of Ottawa, Ottawa, ON, Canada 
3 Ottawa Hospital Research Institute, University of Ottawa, Ottawa, ON, Canada 
4 School of Epidemiology and Public Health, University of Ottawa, Ottawa, ON, Canada 
5 Department of Innovation in Medical Education, University of Ottawa, Ottawa, ON, Canada  

Introduction: Resident logbooks of clinical case exposures are widespread in medical 
education despite evidence of poor accuracy and acceptance of logbook data. Electronic 
records (e.g. Anesthesia Information Management Systems, AIMS) may permit an objective 
means of auditing longitudinal case exposure. We evaluated the agreement between AIMS and 
Logbook for tracking case exposure during anesthesiology residency. 

Methods: Ethics approval was obtained from the local REB. We performed a historical cohort 
study with anesthesiology residents (2011-2018, all of whom used a logbook 
contemporaneously with AIMS) at a multi-site academic health sciences network. The primary 
outcome was total case exposure; secondary outcomes were exposure for 7 surgical 
specialties. Correlation of case numbers between AIMS and logbook was assessed using 
Pearson correlation; agreement using Bland-Altman plots and intraclass correlation coefficients 
(ICC). 

Results: Twenty-seven anesthesiology residents were included. Case numbers were greater 
with AIMS relative to logbook (649 ± 103 vs 583 ± 191, p=0.049). Total case volumes between 
systems were moderately correlated (r=0.50) with moderate agreement (ICC = 0.42). Bland-
Altman plots showed variable agreement between AIMS and logbook (bias = 66 ± 166 cases). 
Within the surgical specialties there was moderate agreement (ICC >0.5) for orthopedics, 
vascular, and neurosurgery and weaker agreement (ICC <0.5) for thoracics, urology, general 
surgery and gynecology. 

Conclusion: For anesthesiology resident case logging, the number of cases logged in an AIMS 
was higher, with lower variance, than a logbook. The systems demonstrated moderate 
correlation and agreement. Given the additional time and resources required for logbooks, AIMS 
may be a suitable alternative for tracking case exposure where available. 
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Performance Assessment and Clinical Experience (PACE) Scorecards: A Post-
Implementation Physician Survey 

Alexander J. Lingley1; Ryan McGinn2; Christopher Pysyk2; Gregory L. Bryson2; Daniel G. 
Dubois2,3 

 

1 Faculty of Medicine, University of Ottawa, Ottawa ON 
2 Department of Anesthesiology & Pain Medicine, University of Ottawa, Ottawa ON 
3 Department of Innovations in Medical Education, University of Ottawa, ON 

Introduction: Self-documented logs of clinical exposures are commonly employed to audit 
residents’ learning experiences and infer progression towards competency. However, a recent 
pilot project at our institution identified marked disparity in clinical volume tracked with logbooks 
compared to an electronic health information system (HIS). The current study sought to 
characterize anesthesiology resident’s perceptions of performance data extracted from a HIS 
specific to the perioperative setting, the anesthesia information management system (AIMS). 

Methods: Ethics approval was obtained from the local REB. We collated and summarized 
annual process and outcomes data from AIMS. Resultant individualized performance 
scorecards and a previously validated 11-item post-implementation survey were co-distributed 
to anesthesiology residents at a single institution (n=42). 

Results: We obtained a response rate of (17/42; 40%). A majority of residents agreed/strongly 
agreed that scorecards were personally interesting (15/17; 88%), valuable for professional 
development (13/17; 76%), an effective measure of clinical experience (12/17; 71%), and 
influential of their future practice (12/17; 71%). A majority of residents also agreed/strongly 
agreed that scorecards were preferable to logbooks (12/17; 71%). Only 41% (7/17) of 
respondents agreed/strongly agreed that scorecards were an effective measure of clinical 
performance. Qualitative responses indicated metrics that residents felt deserved inclusion in 
subsequent scorecards including anesthesia start-time as well as the number of obstetric 
epidurals and regional procedures performed. 

Conclusion: Performance scorecards were overall well-accepted among anesthesiology 
residents and preferred to manual-entry logbooks. Further research is necessary to discern 
whether this form of feedback influences practice behaviors and/or is sensitive to clinical 
progression through residency. 
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Simulation and Interactive Classroom in Interdisciplinary Communication Skills Training: 
Qualitative Analysis Reveals Strengths of Each Modality 
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Canada 
3 Faculty of Education, Mount Saint Vincent University, Halifax, Nova Scotia, Canada 

Introduction/Background: Team communication errors contribute to poor outcomes in over 
50% of sentinel cases in obstetric care. [1] Communication skill training as part of 
interprofessional development curricula requires careful consideration of instructional design. 
This study reports ethnographic descriptions of how instruction unfolds through two common 
teaching modalities with the same learning objectives, (1) simulation with group-debriefing and 
(2) guided problem-based learning (GPBL) presentation and group work. Simulation is an 
excellent modality for eliciting behaviours that lead to errors and modeling good communication, 
but how interactions evolve throughout a simulation may not predictably achieve predetermined 
objectives. Simulation delivery requires specialized equipment and operators. GPBL can 
integrate a range of key evidence-based features of good and poor communication into cases, 
but does not enable practice within the bounded rationality of timely complex decisions and 
communications in clinical care contexts.  

Objectives: Deepening the understanding of how simulation and GPBL unfold with reflection on 
their relative instructional benefits and limitations. Evidence-based learning objectives were 
developed and implemented with the goal to teach communication skills to an interprofessional 
group of anesthesiologists, obstetricians, and nurses involved in high risk obstetric care.  

Methods: Ethics approval was obtained from the local REB. Participants were assigned through 
stratified randomization to one of two instructional modalities. Each session was video recorded 
with recordings imported into MAXQDA software for coding. Task-analysis identified whether 
and how predetermined objectives were met and were coded for frequency of occurrence 
focusing on “sameness” between simulation and classroom in accordance with the study 
protocol. Conceptual analysis within an ethnographic framework captured the gestalt of each 
approach to professional development of communication skills, considering the relational nature 
of the participants, resources available, and social norms within the contexts.  

Results: In simulation, the focus on medical management errors dominated the reflective post-
simulation group discussion and participation in debriefing followed communication patterns, 
with dominating voices, established during simulation. Classroom sessions featured a focus 
group-like, in depth exploration of real-life experiences of participants as they reflected on errors 
of anonymous “others” and system-issues. Engagement in classroom discussion was balanced 
across participants.  
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Conclusions: This is the first analysis of these instructional modalities in interdisciplinary 
settings. Both modalities provided unique and invaluable learning. While experiential learning 
was provided in simulation sessions, the interactive classroom sessions lead the participants to 
qualitatively different insights. Classroom discussions generated a greater range and richness of 
themes. A comprehensive program for interdisciplinary communication education should include 
both interactive classroom and simulation on parallel learning objectives. Such a program would 
have the potential to improve patient safety by holistically advancing the skills as well as 
addressing workplace-specific issues. Authors will share the design of integrated modalities, 
leaning on the relative strengths of each modality for future instructional design. 
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The Perinatal Emergency Team Response Assessment (PETRA) Scale as a Self-
Assessment Tool: A High-Fidelity In-Situ Simulation Study 

Fergal McDonagh1; Gita Raghavan1; Aliya Nurmohamed1; Mrinalini Balki1; Sev Perelman2; Rory 
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3 Department of Obstetrics and Gynaecology, Mount Sinai Hospital, University of Toronto, 
Canada 

Introduction: The PETRA scale was developed to assess teamwork in the management of 
obstetric crises.1 The scale has previously undergone testing in the simulation setting with 
expert evaluators and has been shown to be valid and reliable.2 However its validity and 
reliability for self-assessment is unknown. The aim of this study was to assess the validity and 
reliability of the PETRA scale as a self-assessment tool when used in an in-situ simulation 
environment on a high-risk labor and delivery unit.  

Methods: Ethics approval was obtained from the local REB. A high-fidelity simulation of an 
obstetric emergency (uterine rupture) was carried out 21 times, with 6 different participants in 
each multi-disciplinary team. Each participant rated their team’s performance using the modified 
PETRA scale (7 domains, 28 items) with a 5-point rubric (1=unacceptable to 5=perfect). 
Recorded simulation videos were sent to external expert raters for review. Self-assessment of 
team performance by team members was compared with assessments by three expert 
raters.  The primary outcome was the PETRA scale score (overall and each of 7 domains), as 
assessed by individual participants and expert raters. Reliability of the PETRA scale within 
teams and among expert raters was analyzed using intra-class correlation (ICC). Mixed effect 
models were used to determine if expert ratings were statistically different from the self-
assessment of teams. 

Results: 125 healthcare personnel participated in the study (staff, fellows, and residents from 
anesthesiology and obstetrics, medical students, anesthesia assistants, and labor and delivery 
nurses). With the exception of one domain (situational awareness), scores on all domains and 
the total PETRA score were statistically different between self-raters and the expert raters, with 
self-raters tending to rate higher than the experts. (Total score – mean (Standard Error, SE) 
4.00 (0.05) for self-assessments, and 3.78 (0.07) for experts’ assessments) (p = 0.0001) (Table 
1). 

Low ICC showed low reliability among self-assessment teams and also among expert raters for 
all domains and the total score. (Total score - ICC 0.08 (95% CI 0.01 - 0.38) for self-assessors, 
and 0.09 (95% CI 0.00 – 0.77) for experts). 

Conclusion: Our study suggests that self-assessment cannot replace expert assessment for 
the PETRA scale. Specifically, this study demonstrated higher rating scores with self-
assessment versus assessment by external expert observers, consistent with the results of 
other similar simulation studies.3  
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EQUIPMENT MONITORING 
 
Evaluation of Haemodynamic Impact of Video Laryngoscopy and Standard 
Laryngoscopy with Analgesia Nociceptive Monitoring 

Walid Atmani1; Mustapha bensghir1;Abdelouahed Baite1 
 
1 Pole Anesthésie Réanimation Hôpital Militaire Med V Rabat 

Introduction: Standard laryngoscopy (SL) is often accompanied by a hemodynamic reaction 
with increased heart rate and blood pressure. Various anesthetic methods are used to mitigate 
this hemodynamic reaction. Among these, the use of video laryngoscope (VL) (1, 2). 

The objective of our study was to analyze the hemodynamic repercussions of LS and LV during 
intubation using the analgesia monitor (ANI) which can predict the hemodynamic response 
associated with intubation of healthy adults. 

Methods: Ethics approval was obtained from the local REB. This was a prospective 
observational study conducted in the operating room of a military hospital. Included were 
patients were ASA I and II Physical Status undergoing orotracheal intubation for any surgery 
procedures. Patients with difficult intubation and/or ventilation criteria were excluded. Patients 
were randomized into two groups: standard laryngoscopy group (Gr: LS) and video 
laryngoscope group (Gr: VL). 

Monitoring is ensured by 5-electrode cardiovascular and non-invasive blood pressure 
measurement, before anesthetic induction, the analgesia nociceptive index (ANI) monitor was 
applied to each patient. 

The anesthetic protocol (propofol 2,5mg/Kg, fentanyl 3μ/Kg and rocuronium 0,6mg/Kg) was 
standardized for two groups. Data collected for each patient included demographic 
characteristics, hemodynamic variables (HR, SBP, DBP) during laryngoscopy, intubation and 5 
min after: the instantaneous and average data of the ANI at the time of laryngoscopy, intubation 
and 5min after. The conditions of intubation and other complications during the procedure were 
also noted. 

Results: Eighty patients were included with 40 patients randomized to each group. There was 
no difference in the demographic characteristics of the two groups. Variations in ANI correlated 
with hemodynamic changes with good correlation (P <0.001) with instantaneous ANI after 5min 
44,30±11,97 for LS group versus 55,77±7,62 for VL one ., the increase in HR after 5min ( LS: 
80,47±12,41/ VL:74,77±8,54) and SBP (LS :121,85±17,73 / VL :112,12±10,85) was more 
significant in the LS group compared to the VL group with (P = 0.049, P = 0.001) respectively. 

Glottic visualization was better in the VL group (P=0.032). 

Conclusion: The analgesia monitor (ANI) is used to predict the hemodynamic response 
associated with intubation. In fact, it is an original study with simple monitoring that can provide 
better condition of intubation without hemodynamic reactions especially for patients with heart 
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disease or neurosurgical patient with ICHT. The video laryngoscope improves the hemodynamic 
conditions of intubation. The analgesia monitor (ANI) is used to predict the hemodynamic 
response associated with intubation 
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Muscle Relaxation and Endotracheal Intubation: Textbook or Evidence Based? (Relaxed 
Study) 
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Background: Anaesthetists empirically perform endotracheal intubation (ETI) when the 
laryngeal muscles are supposed to be fully paralysed according to the pharmacodynamic and 
pharmacokinetic characteristics of the administered neuromuscular blockade drugs (NBDs) – 
this is the ‘textbook’ standard. However, given patients’ variable sensitivity to NBDs, routine 
monitoring through a quantitative peripheral nerve stimulator (PNS) has been necessary (1) to 
ascertain that the muscles are adequately relaxed, i.e., the disappearance of train-of-four count 
(TOFC=0), before attempting ETI. 

Aims: The primary aim is to determine the time needed after a standard dose of NBDs to reach 
an optimal level of muscle paralysis to facilitate intubation. The secondary aim is to establish a 
baseline prevalence of suboptimal ETI’s in routine practice. 

Methods: After local ethics approval, elective surgical adults undergoing general anaesthesia 
were screened, consent was obtained from those who received non-depolarising NBDs to 
facilitate their ETI’s during induction. 

A PNS (TOFscan, IDMED, France) was applied at the adductor pollicis just before anaesthesia.  

The initial TOF stimulation was activated at the time of tracheal intubation. Both the intubating 
time and NBD dosage were at the attending Anaesthetist’s discretion, and were more or less 
based on ‘textbook’, i.e., 1.5minutes after Rocuronium was administered at a dose of 0.6mg/kg 
of ideal body weight (IBW), 3minutes after Atracurium 0.5mg/kg of total body weight (TBW). 
From this time onwards, auto-TOF repeated every minute. Once TOFC was “0”, the study was 
completed. 

All the time-points with TOF ratios (TOFR) and TOFC were recorded and analysed. The values 
were averaged with a 95% confidence interval (CI). 

Results: Two most commonly used non-depolarising NBDs, Atracurium and Rocuronium, were 
evaluated in this study. Data from 62 patients (47 Rocuronium and 15 Atracurium) were 
analysed. 

The results indicated that, in practice, Rocuronium dosage 0.7mg/kg IBW (95%CI 0.69 to 0.80) 
was relatively larger than the standard, and also, time to perform ETI was over 2minutes 
(95%CI 2.0 to 2.5) rather than the standard 1.5minutes. Despite these factors, 81% of ETI’s 
were performed with suboptimal muscle relaxation, with an average TOFR at ETI being 40% 
(95%CI 27% to 53%). 
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Atracurium’s dosage and time to ETI were in line with the ‘textbook’, 0.5mg/kg ABW (95%CI 
0.50 to 0.56) and 3minutes (95%CI 2.7 to 3.3) respectively, but none of the ETI’s was performed 
at optimal condition with the average TOFR at ETI being 72% (95%CI 51% to 93%). 

Rocuronium took a shorter period than Atracurium, 5 (95%CI 4.3 to 6.2) versus 7minutes 
(95%CI 5.5 to 8.3) to produce optimal intubation condition, i.e., TOFC=0. 

Conclusions: In conclusion, the time needed for both Rocuronium and Atracurium to produce 
optimal intubation condition after a standard induction dose is much longer than ‘textbook’ 
proposed. Suboptimal ETI’s were prevalent in routine anaesthetic practice. 
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GENDER STUDIES 
 
Diversity of Residency Applicants and Matriculants in Medical Specialties in Canada and 
the United States: A Comparative Analysis 
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3 The Wilson Centre, Toronto, Ontario, Canada 
4 Department of Physical Medicine and Rehabilitation, Harvard Medical School, Boston, MA, 
USA 
5 Faculty of Medicine, University of Toronto, Toronto, ON, Canada 
6 Vancouver General Hospital – Department of Anesthesiology, Vancouver, BC, Canada 
7 The University of British Columbia, Department of Anesthesiology, Pharmacology and 
Therapeutics, Vancouver, BC, Canada 

Introduction: Equity has gained traction within Medicine, especially as it pertains to women. 
Women and racial minorities remain under-represented in many specialties within Medicine, 
despite increasingly diverse medical school enrollment.1 Data is lacking comparing the gender 
and racial diversity of residency applicants to different specialties in the United States (US) and 
Canada. Our primary objective was to compare gender representation including temporal trends 
of applicants to the Canadian Residency Matching Services (CaRMS) and the American 
Association of Medical Colleges (AAMC) between different subspecialties. Our secondary 
objectives were to compare the gender distribution of applied vs matched CaRMS applicants, 
and to compare the distribution of racial minorities amongst AAMC applicants to different 
subspecialties. 

Methods: With institutional ethical approval, we conducted a cross-sectional, retrospective 
analysis of aggregate CaRMS data between 1995 and 2019 and from the AAMC between 2014 
and 2018. We compared the gender composition of matriculants in the United States and 
Canada between 2014 and 2018 by specialty. We compared gender composition of applied vs 
matched Canadian and international applicants to CaRMS and analyzed the racial distribution of 
matched residency applicants to the AAMC, both stratified by specialty. All data analysis was 
performed using STATA 12.0 (StataCorp, Texas, USA). 

Results: We identified 49,901 matched applicants to CaRMS over the study period, of which 
46,293 (93%) were Canadian medical graduates (CMGs) and 3,608 (7%) were international 
medical graduates (IMGs). CaRMS also provided data on 55,759 applicants, including those not 
matched to the specialty. We identified a total of 420,139 matched applicants to the AAMC 
between 2014 and 2018, of which 189,073 (45%) were US medical graduates (UMGs) and 
231,066 (55%) were IMGs. Between 2014 and 2018, women made up a greater portion of the 
applicant pool in Canada (45.7%) compared to the US (37.5%), with variation by specialty. 
Using specialty groupings, women were most highly represented in Obstetrics and Gynecology 
(84%, 74%) and least represented in radiology (30%, 25%) in Canada and the US, respectively. 
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Women had the lowest representation in the subspecialties of neurosurgery (22.9%) in Canada, 
and orthopedic surgery in the US (15.8%). Women and men had similar match rates in Canada 
amongst CMGs, with higher variation amongst IMGs. In the US, racial representation varied 
significantly by specialty with emergency medicine having the least racial diversity and 
psychiatry having the most. 

Discussion: Representation of gender varied significantly by medical specialty amongst 
applicants matched through CaRMs and the AAMC, with positive trends over time identified in 
some, but not all, specialties in Canada. In the US, we identified significant variation in racial 
representation by specialty. The reasons for these disparities between specialties require further 
investigation and corrective strategies identified.   
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Is This a Women’s World? A Retrospective Sex Analysis of Residency Applicants and 
Matriculants in Canadian Medical Specialties from 1995 to 2019 
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Introduction: Between 1995 to 2004, men were more likely to be rejected from their top-ranked 
specialty, especially in Emergency Medicine, Family Medicine, and Psychiatry.1 Gender equity 
has gained traction in Medicine within the last decade. Despite women comprising more than 
50% of medical school classes currently,2 women remain under-represented in almost all 
echelons of Medicine; if the pipeline were true, the proportion of women at all levels should have 
increased. Therefore, our primary objectives were to compare the gender representation 
including temporal trends of applicants to the Canadian Residency Matching Services (CaRMS) 
between different subspecialties and to assess the odds of being rejected to a top-ranked 
specialty. Our secondary objective was to compare the gender distribution of applied vs 
matched CaRMS applicants. 

Methods: With institutional ethical approval, we conducted a cross-sectional, retrospective 
analysis of aggregate data provided by CaRMS between 1995 and 2019. We compared the sex 
composition of matriculants in Canada by specialty, and we analyzed longitudinal trends in sex 
representation by specialty between 1995 and 2019 in Canada. We also analyzed the odds ratio 
of males and females not being matched to their top-ranked specialty. We compared sex 
composition of applied vs matched Canadian and international applicants to CaRMS. 
Specialties were condensed for portions of the analysis and to facilitate comparison. All data 
analysis was performed using STATA 12.0 (StataCorp, Texas, USA). 

Results: We identified 49,901 matched applicants to CaRMS over the study period, of which 
46,293 (93%) were Canadian medical graduates (CMGs) and 3,608 (7%) were international 
medical graduates (IMGs). CaRMS also provided data on 55,759 applicants, including those not 
matched to the specialty. Using specialty groupings, females were most highly represented in 
Obstetrics and Gynecology (84%) and least represented in Radiology (30%). Females had the 
lowest representation in the subspecialties of Neurosurgery (22.9%). Females and males had 
similar match rates in Canada amongst CMGs, with higher variation amongst IMGs. However, 
males were more likely to be rejected from their top-ranked specialty for all disciplines, and 
specifically for male applicants to Family Medicine and Psychiatry; however, females were more 
likely to be rejected from Surgery as their top-ranked specialty. Increasing gender 
representation between 1995 and 2019 in Canada was seen in some, but not all, specialties. 
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Discussion: Representation of sex varied significantly by medical specialty amongst applicants 
matched through CaRMS, with positive trends over time identified in some, but not all, 
specialties in Canada. Despite increasing discussions around gender equity, a trend reversal 
from 2005 exists where females are now more likely to be rejected from Surgery as their top-
ranked specialty. The reasons for these disparities between specialties require further 
investigation and corrective strategies identified.   
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HEALTH MANAGEMENT 
 
Burnout Syndrome Among Perioperative Care Providers in a Low Income Country: A 
Qualitative Study 
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M. Dylan Bould6 

1 OhioHealth, USA, and University of Rwanda, Kigali, Rwanda 
2 Anesthesiology and Pain Management, University of Toronto, Toronto, Canada 
3 Ottawa Hospital Research Institute, Ottawa, Canada 
4 Department of Innovation in Medical Education, University of Ottawa, Ottawa, Canada 
5 Department of Pediatric Anesthesia, Children's Hospital of Eastern Ontario, University of 
Ottawa, Ottawa, Canada 
6 Department of Pediatric Anesthesia, Children's Hospital of Eastern Ontario, University of 
Ottawa, Ottawa, Canada 

Introduction: Currently more than 72% of the world’s population lack access to safe, timely 
surgical and anesthesia care.1 There is an immediate need to strengthen the global 
perioperative workforce, and avoiding burnout is a key part of retaining this workforce after 
training.2 

The current study examined perioperative healthcare professionals in a low-income country 
(LIC), with a huge mismatch between burden of disease and numbers of perioperative 
healthcare providers. 

Objectives: This study aimed to explore contextual issues related to job satisfaction and 
burnout in perioperative care providers in a LIC, and the relationship between burnout and 
attrition. The focus on all perioperative healthcare workers acknowledges the necessity of a 
well-functioning team to achieve improved outcomes in perioperative care. 

Methods: Ethics approval was obtained locally and in Canada, and participant consent was 
collected. This data refers to the qualitative phase of a mixed-methods study. The quantitative 
phase will be described elsewhere. We used in-person semi-structured interviews, sampled 
purposively aiming to recruit participants across specialties/professions and in both rural and 
urban institutions across all 5 provinces.  

Results: We included 55 participants, representing all hospital types (district hospital, regional 
referral center, teaching hospital) and perioperative professions (general practitioner, specialist 
physician/surgeon, midwife, non-physician anesthetist, nurse). Initial qualitative analysis 
suggests that key themes related to burnout and provider dissatisfaction include unpredictable 
work hours, poor workplace autonomy, inadequate staffing and subsequent overwhelming 
workload, as well as poor compensation/financial hardship. Resilience came from religious 
convictions, civic/national pride and belief in a slowly improving healthcare system. 

Most participants indicated that if given the chance they would pursue a different profession, 
and that they would not encourage their family members to enter the healthcare workforce. 
Inadequate pay was listed as a major reason for this, and most specialist physicians and 
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surgeons chose to work in private clinics to supplement their pay, despite the impact this may 
have on work-life balance. 

Discussion: The World Health Organization estimates that by 2035 the current shortage of 7.2 
million healthcare workers worldwide will increase to 12.9 million.3 Burnout is particularly 
common where human resources for health are few and may be a key reason for attrition. The 
current study demonstrates concerning features of burnout among perioperative healthcare 
providers in one low income country. Poor job satisfaction was noted amongst all perioperative 
physicians, with many suggesting that this has resulted in burnout in themselves or their 
colleagues. Those who can, chose to work in private clinics where they can earn more money 
while caring for relatively healthy (and wealthy) patients. As more healthcare providers are 
trained and enter the workforce, it is vital to ensure adequate retention and improved job 
satisfaction if this low income country is to achieve universal health coverage. 
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NEUROANESTHESIA 
 
A Novel Approach for Assessment of the Efficacy of Somatosensory Evoked Potentials 
for Detection of Peripheral Nerve Injury: A Proof-of-Concept Study 
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Background: Somatosensory evoked potentials (SSEP) has been routinely used 
intraoperatively to detect nerve injury; however, the diagnostic property of SSEP has not been 
clearly defined in the literature (1-4). One fundamental limitation to demonstrating such a 
relationship is that intraoperative SSEP monitoring is used in patients under general anesthesia 
which precludes the possibility of real-time correlation. Another limitation is due to the rare and 
unpredictable occurrence of intraoperative nerve injury that requires a very large sample size 
study. This prospective cohort study aimed to use brachial plexus block in awake patients as an 
experimental model to assess the relationship between an abnormal SSEP and the symptoms 
of nerve dysfunction, as well as to evaluate the diagnostic values of SSEP. 

Methods: Ethics approval was obtained from the local REB. Fourteen adult patients were 
prospectively included. We obtained baseline SSEP readings and neurological function, which 
was then followed by the placement of a brachial plexus block (mimicking nerve injury). We 
monitored the changes of SSEP and neurological symptoms simultaneously during the onset of 
the block to determine the temporal relationship and the diagnostic values of SSEP. Since all 
study participants were awake during the assessment, raw SSEP data was contaminated with 
motion artifacts. We custom built a graphical user interface (PySide (v1.2.4), Python (v3.6.5)) to 
analyse the raw data of this study. This interface allows post-hoc adjustment of the sample 
frequency, frequency filters, threshold and number of averaging to obtain satisfactory SSEP 
signals for analysis. 

Results: Fourteen patients’ data (170 pairs of data point) were included for final analysis. After 
a brachial plexus block (mimicking chemical induced nerve injury), the onset of abnormal SSEP 
signals almost always preceded the impairment of power (≤ 4/5), followed by impairment of cold 
sensation, and of two-point discrimination (Fig. 1). The sensitivities and specificities of SSEP to 
detect the impairment of power (≤ 4/5), cold sensation, and two-point discrimination were 100% 
and 67.4%, 99.1% and 54.9%, and 100% and 46%, respectively. 

Conclusion: This is the first study that demonstrated a clear temporal relationship that 
abnormal SSEP almost always preceded the onset of neurological deficits. It also suggested 
that SSEP possesses a diagnostic property of high sensitivity and moderate specificity. Our 
findings suggested subcortical SSEP is a reliable screening test to detect impending 
intraoperative peripheral nerve injury before the injury is severe enough to become clinically 
apparent. This finding is highly relevant for the development of an automated SSEP nerve 
monitoring device for the early detection and prevention of intraoperative peripheral nerve injury 
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(4-6). They also suggest that a brachial plexus block in awake patients can be used as a model 
for studying nerve injury to overcome a variety of methodological limitations.   
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Improvement Project 

Luis R. Velasco Sordo1; Katherine Saied Esquivel1; Carla Todaro1; Christine C. Dy-
Valdez1; Ruediger R. Noppens1 
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Introduction: Acute ischaemic stroke (AIS) for endovascular therapy is a time-critical 
emergency, with the number of patients who undergo this procedure currently on the rise. 
SNACC published an expert consensus statement in 2014 [1], however very little is known 
about current involvement and anesthesia care strategies in the treatment of these patients. In 
order to identify current anesthesiologists’ approaches and potential improvements, we initiated 
a quality improvement (QI) project at the London Health Sciences Center in London, Ontario.  

Methods: After REB approval, AIS cases that underwent endovascular therapy from March 
2015 to December 2019 were retrospectively reviewed. In November 2017 a standard 
operational procedure (SOP) was introduced (“intervention”) and the second cycle of data 
review was initiated covering November 2017 to December 2018. The SOP addressed an 
interdisciplinary management approach. A paging system, monitoring requirements, indications 
for anesthesia technique and physiologic targets were defined. According to SQUIRE 
guidelines, [2] patient characteristics, the timing of procedures, anesthesia techniques, and 
post-interventional transfer were evaluated. Data is presented as either an absolute number, 
percentage, or median (IQR). Mann-Whitney or Chi-square tests were performed where 
appropriate. A p<0.05 was considered as statistically significant. 

Results: 400 patient records were analyzed (before intervention: 139, after 126). Presence of 
anesthesia was in 88/139 (63%) cases before and 126/126 (100 %; p<0.001) after. Time from 
hospital arrival until the start of anesthesia was 57 minutes (40-80), compared to 46 minutes 
(30-62; p=0.002). General anesthesia was used in 34/139 (24%) before, and in 25/126 (20%; 
p=0.37) after the intervention. Total procedure time was 110 minutes (85-145) and 100 minutes 
(66.25-130; p=0.03), respectively. After the introduction of SOP, fewer patients were transferred 
to ICU after endovascular therapy (19/126 (15%) vs. 36/139 (25%); p=0.03). 

Conclusion: Use of a SOP for endovascular therapy in patients with acute stroke results in a 
frequent involvement of anesthesia, and reduces the time until the start of intervention, total 
length of procedure time, and ICU admissions. The next step is to evaluate the impact on 
neurologic patient outcome. 
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Anesthetic Requirements and Repeat Awake Craniotomy for Tumor 
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Introduction: Awake craniotomy (AC) can be a very stressful experience for patients, it has 
been associated with a risk of long-term psychological sequelae1. Some patients with brain 
tumors may need a repeat awake craniotomy (AC) for a recurrence of tumor. However, there is 
a very limited literature on patients undergoing repeat AC. The aim of this study is to compare 
anesthesia requirements, perioperative hemodynamics, complications and outcomes between 
repeat ACs (RAC) and the first AC (FAC). We hypothesized that anesthesia and analgesia 
requirements and anesthesia-related complications will be less in RAC compared to the FAC. 

Methods: Ethics approval was obtained from the local REB. We performed a retrospective 
study of all patients who had an awake craniotomy for resection of brain tumor by a single 
surgeon in our institution from 2010 to 2018. From the database, we identified patients who had 
at least two ACs during the study period, and added previous ACs to the analysis when 
applicable. We compared preoperative comorbidities, anesthetic drug use, hemodynamic 
parameters, perioperative complications and postoperative analgesia requirements between the 
FAC procedure and subsequent RAC. Data were analyzed using Wilcoxon signed ranked test, 
paired and unpaired t tests as appropriate. All p-values are two-sided and the signification 
threshold is p<0.05. 

Results: Out of 396 ACs that were performed during the study period, 28 patients had at least 
two ACs.  After exclusion of 4 patients for missing data, 24 patients who underwent a total of 53 
ACs between 2004 and 2018 were included in the final analysis; 3 patients had 3 ACs, and one 
patient had 4 ACs. There were no significant differences between FAC and RAC groups 
regarding baseline comorbidities, pre-operative and intraoperative drugs used, perioperative 
hemodynamic parameters and the length of surgery. However, the preoperative Karnofsky 
Performance Score (KPS) was lower in RAC group compared to FAC group (74.5 vs 84.5; 
p<0.001). The incidence of intraoperative mapping was also lower in RAC group (55.2% vs 
83.3%). In analysis of paired FAC and second AC cases, the mean (SD) midazolam dose was 
lower in RAC compared to FAC (0.96 (0.87) mg vs 1.63 (1.56) mg; p=0.0198). There were no 
differences between the groups with regards to perioperative complications, postoperative 
analgesia and antiemetic use in the recovery.  Although mean (SD) oral morphine equivalents 
used in PACU were lower in RAC group (12.9 (13.2) mg) compared to FAC group (9.4 (11.8) 
mg), this was not statistically significant. 

Conclusion: Our study showed that anesthetic and analgesic requirements as well as 
perioperative complications were similar between first and repeat awake craniotomy. Further 
prospective study is needed to look at the patient satisfaction and psychological status in 
patients undergoing repeat awake craniotomy. 
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Introduction: Brain tumors, depending upon type and grading, impose significant morbidity and 
mortality (1). Therefore, it is important to explore ways in which we can improve and prolong the 
lives of patients suffering from brain tumors. The role of anesthetics in this regard has yet to be 
explored (2, 3). Very few studies highlighted that volatile anesthetics have been associated with 
solid tumor progression whereas propofol has been shown to have a favorable effect. In 
addition, in some studies comparing craniotomy under sedation (awake) [AC] versus general 
anesthesia (GA), pain scores, plasma levels of cortisol, adrenocorticotropic hormone (ACTH), 
noradrenaline, and phenylalanine/tyrosine ratio were significantly higher in craniotomy under GA 
postoperatively (4). Thus, it is plausible that the awake craniotomy itself imposes less stress and 
may show less progression of the brain cancer (5). With this background, this present study will 
assess whether or not craniotomy without general anesthesia yields lower rates of cancer 
progression in patients with high-grade gliomas. 

Methods: IRB approvals from all the sites were taken. This is an initial analysis of our ongoing 
retrospective multicenter database. All adult patients who underwent craniotomy for high-grade 
glioma (WHO grade III-IV) during the past ten years were included and divided into two groups: 
AC and GA group. The primary objective was to note progression-free survival (PFS) and 
secondary objectives, overall survival (OS), pain scores and length of hospital stay between two 
groups. Data collection included patient demographics, ASA grading, WHO grading, size and 
location of tumor, type of anesthetics, anesthetic and surgical duration, the extent of surgical 
resection, histologic type, molecular diagnosis (isocitrate dehydrogenase [IDH] and O6-
methylguanine-DNA methyltransferase [MGMT] mutation), and postoperative adjuvant 
chemo/radio therapy. Progression information was retrieved using imaging and clinical signs 
and symptoms. Failure to return for evaluation due to death or deteriorating condition 
was considered to represent progression.  

Results: Out of the first 500 patients, 306 patients (AC-44, GA-260) met the final inclusion 
criteria. Awake craniotomy cohort appears to have longer survival characteristics [both median 
PFS {AC group: 0.78 (0.57-1.20)} vs, {GA group: 0.49 (0.44-0.55)} and OS {AC: 1.72 (0.93-
2.54)} vs. {GA: 1.04 (0.85-1.28)}. Patients in the awake craniotomy had a greater percentage of 
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patients who were IDH mutant, received more than 60 Gy and more than 6 cycles of 
chemotherapy, which might explain the longer median survival in this group of patients. 
However, the extent of resection, tumor volume and histological types were comparable 
between the two groups. Our present multicenter study, once completed, would able to answer 
this association more precisely.  

Conclusion: This is an attempt to explore the role of minimal anesthesia (AC) versus general 
anesthesia on high-grade glioma progression. Initial analysis favors craniotomy without general 
anesthesia, but not without confounding variables including genetic and adjunct 
radio/chemotherapy. This research will open a door for future prospective randomized trials in 
regards to the role of anesthetic in the brain cancer progression. 
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Comparison of Propofol and Ketofol on Transcranial Motor Evoked Potentials (TcMEPs) 
in Patients Undergoing Thoracolumbar (TL) Spine Surgery 
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Sharma2 

1 Department of Neuroanaesthesiology and Critical Care, AIIMS, New Delhi, India 
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Objectives: To compare effect of propofol and ketofol infusion (ketamine-propofol 1:4 
admixture) on Motor Evoked Potential(TcMEPs), haemodynamic parameters and muscle power 
at discharge. 

Materials and Methods: After taking Ethical approval from Institute local Etical Commettee 
(REB), 38 adult ASA I and II patients undergoing elective lower thoracic or Lumbar spine 
surgery were included i study.  

Patients were randomly allocated into 2 groups (X and Y) in 1:1 ratio. 

Amplitude and latency of Motor Evoked Potential (TcMEPs) were recorded bilaterally from 
Abductor Pollicis Brevis (APB) and Abductor Hallucis (AH) muscles in both upper & lower limbs. 

Baseline recordings of TcMEPs in both groups were recorded under propofol infusion. 
Thereafter, in group X, patients received propofol and fentanyl 1mcg/kg/hr,and in group Y, 
patients received ketofol and fentanyl 1mcg/kg/hr. In both groups, bispectral index (BIS)was 
maintained between 40-60. 

The amplitude and latency were recorded thereafter at 4 time points: T1 (30 mins), T2 (60 
minutes), T3 (90 minutes) and T4 (120 minutes) 

Results: In group X, propofol did not result in significant change in amplitude and latency in any 
muscle. 

In group Y, ketofol resulted in significant increase in amplitude at all time points in bilateral APB 
muscles and 60, 90, and 120 mins in left AH muscle without change in latency. 

When the 2 groups were compared, ketofol resulted in statistically higher amplitudes at 60, 90, 
120 mins in (L) APB, at 30, 60, 90, 120 mins in (R) APB and at 120 mins in both AH muscles; 

latency was comparable in both groups. Blood pressures were lower whereas fluid and 
vasopressor requirement were higher in group X. Muscle power was comparable between the 
two groups. 

Conclusion: Ketofol increases amplitude of Motor Evoked Potential (TcMEPs), in comparison 
to Propofol, probably secondary to maintenance of haemodynamics. 
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Background: Patients who undergo resection of extradural spine tumours undergo often highly 
complex surgery that is associated with a high rate of postoperative adverse events. These 
procedures may require staging over multiple days and, in practice, these patients experience 
substantial blood loss and hemodynamic instability. Few reports exist in the literature describing 
in detail the intraoperative anesthetic complications and postoperative disposition beyond 
isolated case reports. 

Objectives: 1) Describe the incidence and predictors of intraoperative hemodynamic instability 
and major blood loss and 2) Determine the incidence of postoperative ventilation, intensive care 
unit (ICU) admission and length of hospital stay (LOS). 

Methods: With institutional ethics approval, we identified patients who underwent extradural 
spine tumour resection at our institution between January 1, 2009 and October 5, 2017. We 
extracted demographic and patient data, anesthetic and surgical management. Our primary 
outcome was a composite of 1) major blood loss (³4 packed red blood cells or estimated blood 
loss (EBL) >1000ml or >1000ml blood salvaged/returned) and hemodynamic instability 
(norepinephrine infusion >4 mcg/min, phenylephrine >0.8 mcg/kg/min or systolic blood pressure 
<90mmHg for >10 minutes). Secondary outcomes included postoperative ventilation, ICU 
admission, and LOS. Multivariate regression was used to determine independent predictors of 
the primary outcome. Data analysis was performed using STATA 12.1 (StataCorp, USA). 

Results: We identified 101 patients and excluded 15 patients due to unavailable anesthetic 
records, leaving 86 patients for the analysis. Mean age was 49 (standard deviation [SD] 20) 
years and 58% (n=50) were male. Surgery was indicated for primary tumours in 85% (n=73) 
and metastatic tumours in 15% (n=13) and located in the cervical (15%, n=13), thoracolumbar 
(62%, n=53), sacral (23%, n=20) regions. Procedures were staged in 18 patients (21%), with an 
average surgical duration of 10.8 (SD 6.5) hours and EBL  2707 (SD 3711) ml. Cell salvage was 
used in 56 patients (65%) and tranexamic acid in 79 (92%) patients. Our primary outcome was 
present in 53 patients (62%) (n=29 major blood loss and n=43 hemodynamic instability; note 
n=19 had both). Independent predictors of the primary outcome (AUROC 0.713) were age 
(adjusted OR 1.32 per decade, 95% confidence interval [CI] 1.02 to 1.72, p=0.035) and staged 
procedure (adjusted OR 4.48, 95% CI 1.18 to 17.96, p=0.027) (Figure 1). Postoperative 
ventilation (75% vs 36%, p<0.001), ICU admission (32% vs 9%, p=0.018) and longer LOS 
(median 24 [IQR 16-41] vs 10 [7-16] days, p=0.0075) were more common in patients who 
experienced the composite outcome vs those who did not, respectively. 
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Discussion: Our results quantified a high rate of intraoperative major blood loss and 
hemodynamic instability in patients undergoing extradural spine tumour resection. 
Anesthesiologists should prepare appropriately, particularly in older patients undergoing staged 
procedures. Postoperative ventilation, ICU admission and longer LOS should be anticipated.  
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Background: Sterotactic headframes, such as the Leksell G model, are required for numerous 
neurosurgical procedures (Figure 1).  In particular, this frame is used for MRI-guided Laser 
Interstitial Thermal Therapy (MRgLITT), a procedure requiring multiple patient transfers to allow 
for interoperative imaging and treatment (1). Therefore, loss of the airway during the procedure 
presents a real possibility and may present a major airway challenge for the Anesthetist as this 
Leksell frame is designed with a straight front bar which completely obscures oral access. 
Although previous papers have suggested the entire head frame to be removed during an 
airway emergency (2), we describe a novel method to remove only the front bar.  Therefore, the 
objective of this paper is to first examine the ease of intubation with the stereotactic headframe 
in situ and secondly to describe and compare a novel approach to rapidly remove only the front 
bar.   

Materials and Methods: Ethics approval was not applicable because the study did not involve 
human or animal research. This is an observational study where a Leksell G frame with the 
straight front bar was secured on a mannequin. Anaesthesiologists from a single centre were 
asked to intubate the mannequin using a CMAC 3 with the frame fully in situ and again with only 
the front bar removed.  In addition, Neurosurgical staff were separately timed removing the 
entire frame and again removing only the front bar using a newly described technique. 

Results: 18 Anaesthesia personnel participated in the study as well as 4 neurosurgeons. All 
anaesthesia personell were able to intubate the mannequin with both the leksell frame on and 
with the front bar removed. The average time to intubate the mannequin in the frame was 23.5 
(11.4) seconds and with the front bar removed, 10.9 (2.5) seconds; p<0.001. The average time 
taken to remove just the front bar by the neurosurgeons was 35.4 (7.3) seconds compared to an 
average of 83.3 (18.6) seconds; p<0.001 to remove the headframe entirely. 

Conclusion: Although it is still possible to intubate with the Leksell frame straight front bar in 
situ, it is much faster to intubate with the front bar removed.  As well, difficult airway situations 
requiring complex airway manipulation using this frame will be greatly facilitated by removing 
the front bar. Additionally, removing the front bar takes less than half the time than removing the 
entire headframe.  The other benefit, is that detailed surgical planning is completed with the 
frame in place and therefore having to remove the entire frame would negate the entire 
procedure, however, removing only the front bar would allow the procedure to continue once the 
airway was again secured. Therefore, this new method should be considered when developing 
airway management in Leksell frame guidelines. 
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Seizures During Awake Craniotomy: A Retrospective Study on Incidence and Outcomes 
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Introduction: Intraoperative seizures are one of the worrisome complications during awake 
craniotomy (AC) with reported incidences between 3 and 30%1. Intraoperative seizures may 
lead to loss of patient cooperation, airway complications, and unplanned conversion to general 
anesthesia (GA). The aim of this study was to characterize the incidence, causes, management 
and postoperative evolution of intraoperative seizures during ACs at our institution. 

Methods: Ethics approval was obtained from the local REB. A retrospective review of all ACs 
performed by a single surgeon in our institution from 2004 to 2018 was done to identify cases of 
intraoperative seizures. Data collected included patient demographics, surgical pathology, 
incidence, presentation, management of intraoperative seizures and postoperative disposition of 
the patient.  Data were analyzed and presented descriptively as either absolute number and/or 
% as indicated. 

Results: 706 ACs were performed between 2004 and 2018, and 25 patients had intraoperative 
seizures, with an overall incidence of 3.5%. All seizures were focal except for one generalized 
seizure. The baseline diagnosis was high-grade glioma in 9 patients, metastasis or radiation 
necrosis in 9 patients, and other pathologies in 7 patients. A preoperative diagnosis of seizures 
was present in 13 patients (52.0%), all of whom received antiepileptic medication 
preoperatively. Seizures were associated with intraoperative electrical stimulation in 21 patients 
(84.0%). Data on intraoperative seizure treatment was not available in 6 patients (24.0%). 
Seizures stopped spontaneously in 6 cases (24.0%), needed cold saline irrigation of the brain in 
8 cases (32.0%; cold saline alone in one case, combined with propofol or benzodiazepines in 7 
cases), propofol bolus in 10 cases (40.0%), and benzodiazepines in two cases. Phenytoin was 
used with propofol in one case, and midazolam in one case. One patient required conversion to 
GA in the setting of a possible venous air embolism. No other airway related complication was 
recorded. Two patients had recurring seizures in PACU. 12 patients (48.0%) presented a new 
neurologic deficit in post-op, while 4 of 23 patients (17.4%) with available follow-up data still had 
a persisting deficit on follow-up. 8 patients were discharged from PACU to day surgery, 9 
patients to the floor, 4 patients to the ICU, and 4 patients had missing discharge data. Three 
patients scheduled for day surgery had an unplanned admission to the hospital. 

Conclusions: Our study from a large volume of awake craniotomy cases show that the 
incidence of intraoperative seizures is about 3.5%. Almost all seizures were focal in nature and 
a majority were caused by electrical stimulation of the brain. Most seizures were controlled 
without converting to general anesthesia, and were not associated with long-term sequelae. 
Further analysis is underway comparing this series of patients with patients who did not have 
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seizures to characterize risk factors of seizures in this setting. 
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The Automated Nerve Monitor Reduces Neurological Deficits and Improve Quality of Life 
in Total Shoulder Arthroplasty Surgery: A Prospective Blinded, Randomized Controlled 
Study 
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Background: Evoked potential (EP) monitoring is routinely used to prevent neurological injury 
in various surgical settings globally. However, its controversial efficacy and cost-effectiveness of 
EP monitoring has triggered the scrutiny of the health care funders (1-6). To address these 
limitations, we performed a prospective, blinded, randomized controlled trial to assess the 
efficacy of using an automated nerve monitor (EPAD®, SafeOp Surgical) (7-8) to reduce 
neurological injury in patient undergoing total shoulder arthroplasty (TSA). 

Methods: Ethics approval was obtained from the local REB. Patients undergoing TSA in a 
single tertiary institute at Canada were randomized into either the automated nerve monitor or 
no monitor groups at 1:1 ratio. The patients and outcome assessors were blinded. The primary 
outcome was intraoperative nerve injury burden as assessed by the cumulative duration of 
nerve alert. The secondary outcomes were the neurological deficits and shoulder functional 
scores (ASES score) of the operative arm, and the quality of life health state index (EQ5D-5L) at 
postoperative 2 weeks, 6 weeks and 3 months. We further assessed the relationship between 
the postoperative outcomes and the day(s) since the study commenced using linear regression 
analysis. 

Results: From September 2018 to July 2019, 213 patients were screened, of which 200 
patients were randomized. There was no significant difference of the cumulative duration of 
intraoperative nerve alert between the nerve monitored and the control groups (mean (SD): 12.7 
(19.4) and 15.5 (21.8) minutes; p=0.54). There were no differences of all the secondary 
outcomes between two groups, including postoperative neurological deficits, shoulder functional 
scores, and quality of life health state index at postoperative 2 weeks, 6 weeks and 3 months. 
However, there were statistically significant trends of reduction of the neurological deficits (β = -
0.0009 (95 CI: -0.0015 to -0.0002), p < 0.01) and improvement of the quality of life (β =0.0002 
(95 CI: 0.00003 to 0.0005), p =0.02) over the study period (Fig. 1). 

Conclusion:  The use of automated nerve monitor was associated with reduction in 
postoperative neurological deficits, and improvement in quality of life in both groups over the 
study period. This outcome benefit was corroborated by the clinical observation that the 
surgeons modified their surgical technique in response to the real-time feedback provided by 
the automated nerve monitor, suggesting either a learning or Hawthorne effect. Importantly, 
these benefits were found in patients who were not being monitored (i.e. control group), as well 
as these surgical techniques improvement were seen even in a group of highly experienced 
surgeons participating in this study. This study also represents an important initiative to 
overcome the current logistic constraints that hamper the application of EP monitoring that may 
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OBSTETRIC ANESTHESIA 
 
A Retrospective Cohort Study of the Association Between Labour Epidural Analgesia 
and Postpartum Depression in Primiparous Women 

Sherry Jin1; Christy G. Woolcott2; Allana Munro1; Chantal Houser1; Ronald B. George3 
 
1 Department of Anesthesiology, Pain Management, and Perioperative Medicine, Dalhousie 
University, Halifax, Canada 
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Halifax, Canada 
3 Department of Anesthesia and Perioperative Care, University of California San Francisco, San 
Francisco, USA 

Introduction: The prevalence of postpartum depression (PPD) is 6.5-12.9% and it is a 
significant public health concern that affects the mother, her child, and the family unit.1 PPD has 
been associated with the intensity of labour pain2 and severity of acute postpartum pain3, 
making pain a potentially modifiable risk factor for PPD. Thus far in the literature, however, the 
relationship between labour analgesia and PPD is unclear.4 While some studies have reported 
an association between labour epidurals and reduced rates of PPD5-7, others have shown no 
association between the two8,9. The objective of this study was to examine the association 
between labour epidural analgesia (LEA) and PPD among primiparous women undergoing 
vaginal delivery. 

Methods: Ethics approval was obtained from the local REB. A retrospective cohort study was 
completed using a provincial perinatal database. The database was searched for all primiparous 
women who delivered a liveborn singleton infant between 2003-2018. Those women who 
experienced PPD following their first delivery were identified by searching for a history of PPD in 
the perinatal records of their second pregnancy. Relevant demographic, medical, obstetric, and 
anesthetic information was collected from the database. Odds ratios (OR) for the association 
between LEA and PPD were estimated with logistic regression to control for potential 
confounding variables. 

Results: A total of 35,437 primiparous women were identified who had information about a 
history of PPD in the record of their second pregnancy. Of this total, 67.3% (n = 23,862) 
received LEA and 3.7% (n = 1,296) developed PPD. Women who received LEA had a slightly 
increased odds of developing PPD compared to women who did not receive LEA (OR 1.38, 
95% CI 1.22 to 1.57). Further adjustment for other potential confounders (e.g. body mass index, 
pre-existing anxiety) did not affect the estimated OR.   

Discussion: This retrospective cohort study showed an association between LEA and PPD 
among primiparous women. The findings call into question the hypothesis that LEA decreases 
the risk for PPD and further illustrates the complexities of PPD. 
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Background: The pharmacological approach alone for pain control after caesarean section 
(CS) is often insufficient (1,2). Acupuncture is a promising method for mitigating postoperative 
pain and reducing postoperative opioid requirements (3,4). The aim was to 
investigate the effectiveness of acupuncture as an adjunctive therapy for pain control after CS 
compared with placebo acupuncture and standard therapy alone. 

Methods: Ethics approval was obtained from the local REB. Patients scheduled to elective CS 
under spinal anesthesia, were enrolled according to defined inclusion criteria and 
randomized into the acupuncture group (AG, N=60) or placebo acupuncture group (PG, N=60). 
Each patient in AG received auricular and body acupuncture with 20 indwelling fixed needles 
according to a previously validated protocol of acupuncture for postoperative analgesia 
(3,5). Patients in the PG were treated with placebo needles in addition to standard pain 
treatment. Another 60 consecutive patients, who were included according to eligibility criteria 
and received the standard postoperative analgesia alone, constituted a non-randomized “no 
intervention” (NI) control group. The following outcomes were recorded: pain intensity on an 11-
point verbal rating scale (VRS-11, where 0=no pain and 10=maximal pain); analgesics 
consumption; rate of analgesia-related side effects; time to mobilization and Foley catheter (FC) 
removal after CS; patients’ compliance and satisfaction with treatment of pain on a 5-point VRS 
(VRS-5, where 1=excellent; 5=bad).  

Results: All 180 enrolled patients were included in the "intention-to-treat" analysis. Pain 
intensity on movement in AG at the first postoperative day was 4.7 ± 1.7 vs. 6.0. ± 2.0 in 
PG (mean ± standard deviation; VRS-11; P=0.001). The patients from AG demonstrated 
faster mobilization and removal of FC than those in PG (P<0.01; Figure 1). Patients from NI 
reported the same pain intensity on movement as patients from PG (5.8 ± 1.7; P=0.8) and 
delayed mobilization and removal of FC in comparison with AG and later ambulation than PG 
(P<0.05). Analgesic consumption and other measurement parameters were comparable among 
the study groups. 

Conclusion: Acupuncture relieves clinically relevant pain and accelerates the mobilization of 
patients after caesarean section. With additional consideration of personnel and time 
expenditure, acupuncture can be recommended for the routine use for postoperative pain 
therapy in patients after an elective caesarian section. 
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Cesarean Section in a Parturient with Neurofibromatosis 1 and Harrington Rods: Is GA 
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Introduction: Neurofibromatosis 1 (NF1) is a neurocutaneous disorder, caused by a mutation in 
a tumour suppressor gene, with an incidence of 1 in 2500-3300.1 Most patients present with 
café au lait spots and cutaneous neurofibromas. Neurofibromas also develop along peripheral 
nerves and, less commonly, in the central nervous system (CNS).1 Neuraxial anesthesia (NA) 
can be complicated by the presence of peripheral neuropathy, spinal root compression, and 
scoliosis.1,2 Additionally, these patients may have difficult airways due to the presence of 
intraoral tumours and cervical spine involvement.1 The sequelae of NF1 present several 
challenges for the delivery of obstetrical anesthesia including the decision to pursue NA or 
general anesthesia (GA). 

Case Presentation: A 31-year-old G2P1 with NF1 underwent an elective repeat caesarean 
delivery (CD) for breech presentation. She previously had an urgent CD due to non-reassuring 
fetal heart rate under GA. She had no known history of intracranial or spinal tumours and no 
neurologic deficits. She had Harrington rods placed from T4-L3 for correction of scoliosis. Plain 
radiographs confirmed the presence of spinal instrumentation and residual thoracolumbar 
scoliosis. On physical exam, her airway was reassuring and she had limited flexion in her 
thoracic and lumbar spine. Neuraxial ultrasound revealed patent lumbar spaces with no 
subcutaneous tumours appreciated. While the patient expressed interest in NA, informed 
consent for GA was obtained due to the potential for CNS involvement, the absence of MRI 
neuroimaging, and the high risk for inadequate block. A healthy baby girl was delivered without 
perioperative complications. 

Conclusion: There are few case reports on the anesthetic management of parturients with 
NF1. In most cases, an MRI of the spine was obtained to assess for spinal tumours prior to 
neuraxial anesthesia3,4 or a GA was performed in the absence of neuroimaging5. There is no 
literature on the management of parturients with both NF1 and Harrington rods. Modern 
Harrington rods are MRI compatible but their presence distorts the images.6 In our case, GA 
was selected because of the paucity of information surrounding the safety of NA without 
preoperative MRI and the high risk for failed neuraxial blockade. However, with appropriate 
consent, NA may have been reasonable. Only one complication from a neuraxial procedure in a 
parturient with NF1 has been reported.7 The patient developed an epidural hematoma despite 
no evidence of neurofibroma on MRI.7 Ultrasound may be an alternative tool to identify large 
masses in the trajectory of needle placement for NA, but further research into the accuracy of 
neuraxial ultrasound in detecting neurofibromas is warranted. 
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Patient with SCN5A Sodium Channel Mutation 
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Introduction: Inherited ion channelopathies can be associated with a variety of abnormalities of 
cardiac rhythm and structure. The SCN5A gene encodes a subunit of the cardiac voltage gated 
sodium channel. Long QT, Brugada syndrome, dilated cardiomyopathy, arrhythmogenic right 
ventricle have been reported in patients with this gene mutation [1]. 

Benefits of epidural analgesia include decreasing the risk of cardiac dysrhythmia due to 
attenuation of sympathetic tone and facilitating obstetric intervention. While less likely than 
bupivacaine to be cardiotoxic, ropivacaine is also a Na+ channel blocker that can potentially 
exacerbate ion channel dysfunction. Previously reported use of ropivacaine for neuraxial labor 
analgesia in a patient with SCN5A mutation was limited to 6.5 hours of labor [2]. This case 
report describes safe labor analgesia with epidural ropivacaine for 21 hours despite the 
development of non-specific ECG changes in a patient with newly diagnosed SCN5A mutation.  

Case Presentation: Patient consent was obtained for publication of this case. An otherwise 
healthy primipara reported episodes of dyspnea and palpitations in pregnancy. Due to family 
history of Long QT Syndrome and dilated cardiomyopathy, she was investigated for inherited 
conduction abnormality.  

Electrocardiogram and Holter monitor showed sinus tachycardia, RSr’ pattern with normal QRS 
duration and runs of ventricular tachycardia. QT duration was normal. Echocardiogram revealed 
wall motion abnormality of the right ventricle but normal systolic function. Exact diagnosis was 
not known at the time of anesthetic consultation at 36 weeks of gestation. Early epidural was 
recommended due to poor tolerance of tachycardia and the risk of stress related QT 
prolongation. Avoidance of QT prolonging medication was recommended. 

The presence of SCN5A mutation was confirmed several days prior to admission in labor. Labor 
epidural was induced and maintained using dilute solution of ropivacaine and fentanyl according 
to standard protocol. As the patient’s particular phenotype was unconfirmed, conversion to IV 
opioid was planned in the event of long QT, bradycardia or ST elevation characteristic of 
Brugada syndrome. Continuous monitoring revealed persistent sinus tachycardia with evolving 
partial right bundle branch block and ST inversion. QT interval remained normal. The patient 
reported several episodes of dyspnea consistent with prior complaints. The duration of epidural 
infusion was 21 hours. Monitoring was continued for 8 hours post-partum until ECG changes 
resolved to baseline. The neonate was found to have ST changes consistent with Brugada 
syndrome. 

Discussion: SCN5A mutation of the sodium channel can lead to dysrhythmias including cardiac 
arrest. Different SCN5A phenotypes can overlap in the same patient. Confirming the specific 
phenotype and clinical features can help predict consequences of neuraxial analgesia, 
provoking medications and clinical conditions. A multidisciplinary approach that includes careful 
monitoring is necessary for safe maternal and neonatal management. 
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Engagement with a Perioperative Mobile Application for Mothers undergoing Cesarean 
Delivery: A Prospective Cohort Study 

Janny Xue Chen Ke1; Ronald B. George1, 2; Lori Wozney3; Allana Munro1, 3 
 
1 Department of Anesthesiology, Pain Management, and Perioperative Medicine, Dalhousie 
University, Halifax, Canada 
2 Department of Anesthesia and Perioperative Care, UCSF, San Francisco, USA 
3 IWK Health Centre, Halifax, Canada  

Introduction: Giving birth is the most common reason for hospital admission, with Cesarean 
Delivery (CD) being the most frequently performed inpatient surgery (1–3). Lack of knowledge 
about birth complications and potential warning signs contribute to preventable maternal 
mortality (4). Through a needs assessment and iterative design process involving patients and 
obstetric anesthesiologists, we previously developed C-Care, a mobile application for CD (5) 
focused on perioperative education and self-monitoring of anesthetic complications. This study 
aimed to measure the extent of patient engagement with the mobile application during a pilot 
implementation, and obtain quantitative and qualitative feedback regarding feasibility. 

Method:  Ethics approval was obtained from the local REB. With written patient consent, we 
conducted a prospective cohort study of patients ≥ 18 years (N=36) having an elective CD. The 
usage data from C-Care was tracked and recorded for 30 days after CD. On postoperative days 
1-5, patients received a short self-monitoring questionnaire. Fourteen days after surgery, 
patients received an online survey regarding overall satisfaction, potential impact on care, 
usability and feasibility of C-Care. Qualitative and quantitative metrics were used to evaluate 
patient engagement. Primary outcomes included: number of views of education topics, 
completion of self-checks, total visits, satisfaction score, and recommendation to others. 
Secondary outcomes included: rank of education topics by frequency of views, timing of self-
monitoring and mobile application visits, incidence of positive self-check symptoms, knowledge 
delivery, and feedback for improvement. 

Results: Thirty-six patients completed the study from 2018 to 2019.  Each participant viewed 
4.5 ± 2.5 education topics and visited the application 19.4 ± 14.1 times within 30 days 
postoperatively. The median number of self-monitoring questionnaires completed was 3 ± 1.3 
(out of 5). The top three most commonly viewed patient education topics were “Controlling Pain” 
on multimodal analgesia, an overview of the postoperative course named “The First Few Days”, 
and “Contact Information”. Visits to the application were highest within the first week, with the 
most being on the first two days. Of the 18 respondents who completed the day 14 survey, 83% 
(N=15) patients recommended C-Care to other women, and the median patient satisfaction 
score was 7.5 (range 2-10). Patients responded that C-Care provided them knowledge about 
CD and anesthesia (N=17, 94%), potential complications to monitor for (N=15, 83%), and the 
recovery process after CD (N=15, 83%). Themes related to improvement included the need for 
more content, and access to the application earlier during pregnancy.   

Discussion: The trends and usage data from this study increased our understanding of patient 
behavior with a perioperative mobile application in the setting of CD. The findings could help 
design more effective and tailored patient education and self-monitoring programs.  
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Incidence and Outcomes Across Obstetrical Patients Who Receive Extracorporeal 
Membrane Oxygenation: A Nationwide Inpatient Study in the United States 

James Wicker1; Rabail Chaudhry2; Talha Mubashir3; Laveena Munshi4 Mrinalini Balki1 
 
1 Department of Anesthesia and Pain Management, Mount Sinai Hospital, University of Toronto, 
Toronto, Canada 
2 University of Toronto, Department of Anesthesia, Toronto, Canada 
3 University of Texas, Houston, USA 
4 Interdepartmental Division of Critical Care Medicine, Toronto, Canada 

Introduction: The use of extracorporeal membrane oxygenation (ECMO) has increased 
dramatically following reports of successful use across patients with acute hypoxemic 
respiratory failure and circulatory shock in recent years.1,2 However, the literature reporting the 
experience with ECMO across the obstetrical population is sparse. Concerns unique to this 
population may include maternal and fetal complications.3 The objective of this study was to 
determine the incidence, characteristics and outcomes of pregnant patients who receive ECMO. 
The authors aimed to evaluate predictors associated with the need for ECMO and factors 
associated with death across pregnant patients who undergo ECMO. 

Methods: Ethics approved not applicable because the study did not involve human/animal 
research. We conducted a retrospective population-based cohort study using the Nationwide 
Inpatient Sample with weighted estimates of US hospitalizations of obstetrical patients requiring 
ECMO from 2010 to 2016. Patients treated with ECMO were identified using the diagnostic and 
procedural codes from the International Classification of Diseases 9th and 10th Edition. We 
evaluated demographic and obstetrical characteristics, etiologies necessitating ECMO and 
outcomes.  Multivariate regression models were used to identify variables associated with in-
hospital mortality. 

Results: An estimated 5,346,517 pregnancy-based hospital discharges were identified, of 
which 59 discharges had an ICD-code associated with ECMO. The use of ECMO in pregnancy 
has increased over time, with the highest prevalence noted in 2015 (2.3 per 100,000 
hospitalizations). The mean (Standard Error, SE) age of ECMO patients was 28.7 (1.3) years, 
with the majority being white (51%). Two thirds of patients had a Charlson Comorbidity Index of 
0 (51%) or 1 (25%). Across ECMO recipients, 25% had pre-existing chronic kidney disease and 
17% had pre-eclampsia.  Fifty-four percent of patients receiving ECMO had concomitant acute 
kidney injury and 46% had sepsis (Table 1). The overall in-hospital mortality was 30.5%  and 
the mean (SD) hospital length of stay was 23.8 (3.8) days. Mean (SE) total hospital charges 
were $ 493,972 (77,013). In our exploratory, multivariable logistic regression analysis, there 
were no identified demographic characteristics, patient characteristics or complications that 
were associated with ECMO mortality with the exception of fetal death (Table 1).  

Conclusion: Approximately 1.2 per 100,000 hospitalizations during pregnancy in a US-based 
nationally representative data was treated with ECMO. The mortality among these patients who 
receive ECMO was 30.5% which, on average, is lower than the general medical-surgical 
intensive care population treated with ECMO for ARDS or cardiogenic shock. This is likely 
attributable to factors including age, health status and indications for ECMO requirements. 
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Based on our findings, the use of ECMO is uncommon in pregnancy and is mostly associated 
with acute cardiorespiratory complications (including ARDS and pneumonia). Future research 
should focus on evaluating factors associated with ECMO complications unique to the 
obstetrical population as well as ECMO outcomes. 
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Platelet Membrane Dynamics: A Novel Technique to Identify Procoagulation in 
Preeclampsia 

Lorraine Chow1; Joshua Nicholas1; Adrienne Lee2; Alex Gregory1,3; Gary Dobson1; Alistair W 
Poole4; Ejaife Agbani3,5  

1 Department of Anesthesiology, Perioperative and Pain Medicine, Cumming School of 
Medicine, University of Calgary, Calgary, Canada 
2 Department of Medicine, Cumming School of Medicine, University of Calgary, Calgary, 
Canada 
3 Libin Cardiovascular Institute of Alberta, Calgary, Canada 
4 School of Physiology, Pharmacology and Neuroscience, University of Bristol, Bristol, United 
Kingdom 
5 Department of Physiology and Pharmacology, Cumming School of Medicine, University of 
Calgary, Calgary, Canada 

Introduction: Preeclampsia is characterized by hypertension and proteinuria, and is often 
accompanied by thrombocytopenia and subsequent coagulopathy1.  The exact mechanism of 
platelet dysfunction is unknown, but we postulate that platelet activation may be part of the 
pathogenesis, rather than a sequelae of preeclampsia. Systematic analysis of procoagulant 
membrane dynamics (PMD) in platelets was compared. 

Methods: Ethics approval was obtained from the local REB. A pilot study was performed on 26 
patients: Non-pregnant control (C=9), healthy pregnancy (HP=9), and preeclampsia (PE=8). 
Pregnant participants between 24-42 weeks gestational age were recruited. Those with 
underlying coagulation abnormalities, or medications affecting coagulation (except for low-dose 
aspirin) were excluded. Platelet ATP secretion and whole blood aggregation were analyzed by 
standard impedance aggregometer. 4-D live-platelet confocal imaging was used to quantify 
markers of granular secretion and thrombin generation indicative of platelet activation on the its 
outer membrane2,3.  Image data quantification, 3D/4D reconstruction and movie rendering were 
performed using Volocity™ software. Clinical outcomes of thrombosis and hemorrhage was 
followed for 48 hours after delivery in pregnancy samples. 

Results: Hypercoagulability in pregnancy was accentuated in preeclampsia. Mean GA was 
39±1weeks for HP and 31±4 for PE. Mean platelet count (109/L) was 253±33, 207±41 and 
186±63 for C, HP and PE respectively. Preeclampsia platelets were significantly activated at 
baseline and showed major remodeling of open canalicular system and enhanced P-selectin 
expression. Paradoxically, there was marked decrease in dense granule release in response to 
collagen stimulation in preeclamptic platelets. Platelet microthrombi were detected in circulating 
whole blood in both HP (22%) and PE (75%) and not present in controls.  Mean blood loss (ml) 
for caesarean section was 467±137 for HP (n=6) and 908±76 for PE (n=6) p<0.01. There was 
no difference in blood loss in vaginal deliveries in the 2 groups. No thrombotic events occurred. 

Conclusion: The decreased platelet count during pregnancy, accentuated in preeclampsia, and 
increased blood loss at delivery in preeclampsia were consistent with known literature1. The 
presence of microthrombi in circulation in both HP and PE groups may account for platelet 
consumption as a mechanism for low platelets in gestational thrombocytopenia and 
preeclampsia. The PMD studies identified baseline platelet activation in preeclampsia, but a 
decreased ability to respond to further stimulation. The free microthrombi in suspension noted in 
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peripheral blood in preeclampsia may be the result of sustained platelet activation in 
preeclampsia. These basally primed platelets then become fatigued and less effective at 
agonist-stimulated adhesion and aggregation.  Further studies are required to correlate these 
results of PMD with current tests of platelet function, but PMD can potentially utilize the platelet 
activation process itself to provide biomarkers for staging and phenotyping preeclampsia, and 
provide prediction for its severity, clinical manifestation and disease progression. 
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Practice of General Anesthesia for Cesarean Section in a Tertiary Care Center: A 
Retrospective Cohort Study 

Natasha Caissie1; Jennifer Héroux1; Maxime Lefebvre1; Geneviève Rivard1; Marie-Chantale 
Dubois1; Frédérick D’Aragon1 

 

1 Département d’anesthésiologie et de réanimation, Université de Sherbrooke, Sherbrooke, 
Québec, Canada 

Introduction: In developed countries, 20 to 30% of births are performed by caesarean section. 
The gold standard for caesarean section is neuraxial anesthesia, while general anesthesia is 
reserved for emergencies and failure of or contraindications to neuraxial anesthesia. This has 
led to a decrease in caesarean sections performed under general anesthesia and the 
anesthesiologist’s exposure to this practice. The lack of evidence-based recommendations for 
caesarean sections under general anesthesia can lead to significant practice variability and 
perinatal morbidity, particularly concerning the use of opioids, which can be associated with 
neonatal respiratory depression. The goal of this study was to describe the practice for 
caesarean sections performed under general anesthesia at our institution, along with its 
complications. We also aimed to identify factors that predicted opioid use at anesthesia 
induction and the need for neonatal resuscitation. 

Methods: Ethics approval was obtained from the local research ethics board. We conducted a 
retrospective, observational, single-centre cohort study at the Centre Hospitalier Universitaire de 
Sherbrooke, a tertiary care centre catering to high-risk obstetrics patients. We included all adult 
parturients who underwent caesarean section under general anesthesia between January 
1st 2012 and December 31st 2016. Patients with spinal anesthesia failure or known intrauterine 
fetal demise were excluded. We collected data regarding anesthetic medication use, maternal 
medical history, neonatal resuscitation and anesthetic complications. We used a multivariate 
logistic regression model to identify predictors of opioid use at induction of anesthesia, as well 
as predictors of neonatal resuscitation.   

Results: We identified 234 patients and 194 were included. Propofol was the main induction 
agent (97.41%; n=188) and 98.45% received neuromuscular blockers (n=193). Opioids were 
used at induction in 33.5% (n=65) of patients. Maternal age (OR=1.04; IC=0.98-1.09, p=0.18), 
body mass index (OR=1.03; IC=0.97-1.08, p=0.31) and urgent caesarean section (OR=1.35; 
IC=0.41-4.47, p=0.63) were not independent predictors of opioid use at induction of anesthesia. 
Opioid use at induction of anesthesia (OR=2.00; IC=0.78-5.12, p=0.13), non-reassuring fetal 
heart rate tracing (OR=0.72; IC=0.29-1.82, p=0.43) and incision-to-delivery time (OR=1.02; 
IC=0.92-1.13, p=0.70) were not independent predictors of neonatal resuscitation. Low 
gestational age (OR=0.75; IC=0.64-0.87, p=0.0025) was an independent predictor of neonatal 
resuscitation. The maternal anesthetic complication rate was 0.52% (n=1). 

Conclusion: Rapid-sequence induction without opioids is the common practice for caesarean 
section under general anesthesia at our institution. No maternal independent factors were 
predictors of opioid use at induction of anesthesia. This is reassuring because of the risk of 
complications associated with opioid use in obese patients, or for urgent caesarean section with 
fetal distress. However, low gestational age was the only independent predictor of neonatal 
resuscitation. This is coherent with the premature neonate’s underdeveloped respiratory 
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system, and suggests that opioids could be used safely in other high-risk situations (i.e. severe 
maternal hypertension). 
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Programmed Intermittent Epidural Bolus for Labor Analgesia: an RCT Comparing Bolus 
Delivery Speeds of 125 mL/h versus 250 mL/h 
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Carvalho1 
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Introduction: Programmed intermittent epidural bolus (PIEB) provides better analgesia for 
labor pain than continuous epidural infusion (1). The PIEB technique seems to be associated 
with high sensory block to ice in many women (2-4). While this finding is not associated with 
important side effects, it suggests that the technique could be optimized.  Previous studies have 
shown that higher speeds of bolus delivery generate higher pressures in the epidural space (5), 
however one study failed to correlate bolus delivery speeds to quality of labor analgesia or 
complications (6). 

Objectives: We hypothesized that a PIEB technique programmed to deliver boluses at 125 
mL/h would produce lower sensory levels than at 250 mL/h. 

Methods: This was a double-blind RCT conducted with institutional REB approval and written 
informed consent of all participants. We recruited term nulliparous laboring ASA II-III women 
with singleton pregnancies during first stage of labor. Epidural catheter was inserted at L3/4 
interspace as determined by ultrasound. All women received a loading dose of 15 mL of 0.125% 
bupivacaine with 50 mcg fentanyl and achieved VNRS ≤ 1 (0-10) for pain at 20 minutes. PIEB 
was used for maintenance with 0.0625% bupivacaine with fentanyl 2 mcg/mL with the following 
settings: PIEB bolus 10 mL Q 40 minutes; PCEA 5 mL; lockout 10 min; hourly max 30 mL. 
Manual top ups were administered if required. Women were randomized to receive the PIEB 
regimen at two different delivery speeds: Group 250 (G250): 250 mL/h; Group 125 (G125): 125 
mL/h. In-charge nurses assessed pain scores, sensory block to ice and motor block hourly. The 
study was terminated six hours after epidural initiation or when women were fully dilated, 
whichever came first. Primary outcome was the upper sensory block to ice. 

Results: Data from 81 women were analyzed (G250: 39; G125: 42). Incidence of women 
presenting at least one sensory block assessment ≥ T6 was not different (G250 74.4% vs. G125 
61.9%, p=0.23). The incidence of women presenting sensory block ≥ T6 in more than 25% of 
the assessments was significantly lower in the G125 (61.5% vs. 28.6%, p=0.003). Overall 
incidence of hypotension was significantly lower in G125 (38.5% vs. 11.6%, p=0.006). Quality of 
analgesia and local anesthetic consumption was similar in both groups. 

Conclusion: We could not demonstrate a significant difference in our primary outcome, which 
was the incidence of any sensory block ≥ T6. However, G125 was associated with less 
episodes of sensory block ≥ T6 and also with lower overall incidence of hypotension. These 
differences, although subtle, may be clinically relevant. Given that there is no difference in 
quality of analgesia, in keeping with a previous study (6), the use of a PIEB regimen with 
boluses delivered at 125 mL/h may be advantageous.  
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Recall of Information Regarding Labour Epidurals: A Survey 
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Introduction: Anesthesiologists are required to procure informed consent from women 
requesting labour epidural analgesia. However, at least 25% of women cannot recall a 
significant amount of information provided to them during informed consent.1,2 Being 
appropriately informed is an important element in facilitating patient involvement in the decision 
making process and creating a positive birthing experience.3,4 This is especially significant as 
negative birth experiences have been associated with outcomes spanning from postpartum 
depression to post-traumatic stress disorder.5,6 In our academic obstetric center, informed 
consent is obtained verbally by the anesthesiologist prior to the provision of epidural analgesia. 
We plan to assess our patients’ recall of the information provided and their satisfaction.  

Methods: Ethics approval was obtained from the local REB, and formal written informed 
consent was waived. Between January and March of 2020, postpartum women within 24-48 
hours from delivery were asked to participate in this survey (Figure 1). The 10-item 
questionnaire was created based on a review of the Canadian Medical Protective Association 
(CMPA) guidelines on informed consent 7 and previous studies regarding recall of information 
by obstetric patients.1,8 Our primary outcome would be the degree of recall, as measured by 
proportion of total information provided about labour epidurals. Secondary outcomes include 
satisfaction with neuraxial labour analgesia, expectation of peripartum pain relief and factors 
influencing degree of recall and satisfaction. 

Results: We aim to enrol 200 postpartum women.  Preliminary results (n=95) demonstrate that 
55.7% of respondents received a labour epidural in the past, and 88.4% had been given 
information about labour epidurals before admission. Patients reported that they received the 
best quality information from the obstetrician before labour started. However, the 
anesthesiologist became a more valuable resource during labour. While 79.7% of patients 
subjectively reported recalling all or most of the information provided, only 54.2% of 
respondents recalled 75% or more of the potential side effects discussed. 88.4% of women felt 
their epidurals worked as expected or better, and 87.4% were satisfied with their labour 
analgesia.  

Conclusion: Our preliminary data seems to demonstrate that both obstetricians and 
anesthesiologists are valued sources of information. Perception of recall was higher than actual 
recall. Thus, there may be a role for the provision of written information in order to improve the 
understanding of risks and recall. (Final results will be presented at the conference.) 
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Sepsis in Pregnancy: Trends in Canada (SePTIC Study) 

Indranil Balki1; Leyla Baghirzada2; Andrew Walker2; Stephen Lapinsky3; Mrinalini Balki1,4,5 
 
1 Department of Anesthesia, Mount Sinai Hospital, University of Toronto, Toronto, Canada 
2 Department of Anesthesiology, Perioperative and Pain Medicine, Cumming School of 
Medicine, University of Calgary, Calgary, Canada 
3 Department of Medicine, Mount Sinai Hospital, University of Toronto, Toronto, Canada 
4 Department of Obstetrics and Gynaecology, Mount Sinai Hospital, University of Toronto, 
Toronto, Canada 
5 Lunenfeld Tanenbaum Research Institute, Mount Sinai Health System, Toronto, Canada 
 
Introduction: Maternal sepsis, characterized by dysregulated host response to infection during 
pregnancy, can lead to adverse outcomes in both mother and baby. There are no prior 
epidemiological data on maternal sepsis in Canada. The objective of this study was to evaluate 
the incidence, temporo-regional variation, risk factors, morbidity and mortality due to maternal 
sepsis in Canada.  

Methods: Ethics approval was obtained from the local REB. This was a population-based 
retrospective cohort study based on the nationwide Discharge Abstract Database compiled by 
the Canadian Institute for Health Information. All delivery records (≥20 weeks gestational age) in 
Canada (excluding Quebec) between April 1, 2004 and March 31, 2017 and associated 
hospitalization information (demographics, diagnoses, therapeutic procedures) were identified 
using International Classification of Diseases-10CA/Canadian Classification of Interventions 
codes. The primary outcome was incidence of sepsis. The secondary outcomes were risk 
factors, morbidity (organ failure, ICU admission) and mortality. Data were summarized using 
descriptive statistics. Associations between risk factors and sepsis were derived using 
unadjusted Odds Ratios (OR). 

Results: There were 4,183 cases of sepsis in 3,653,783 hospitalizations for delivery during the 
study period, with an incidence of 114 (95% CI: 111, 118) per 100,000 hospitalizations and a 
mortality rate of 0.5%. There was a trend towards decreasing sepsis rates from 2004 [160 per 
100,000 (95% CI: 146, 177)] to 2016 [104 (93, 117)] (p<0.001). The highest sepsis rate was 
observed in the Territories [224 per 100,000 (95% CI: 167, 301)], while the lowest was in New 
Brunswick [77 (61, 98))]. Puerperal sepsis was the leading diagnostic code associated with 
sepsis [72%, (Table 1)]. Severe sepsis was seen in 14% (n=568) of all patients with sepsis, 
which we defined as patients with one or more of: septic shock (15%, n=85), organ failure 
(61%, n=345), ICU admission (78%, n=443) or mortality (3%, n=19). The leading systems 
involved in organ failure were cardiovascular (41%) and respiratory (22%). Among patients with 
organ failure, 30% (n=105) had multi-organ system failure. Extremes of maternal age [<25 
years, OR: 1.59 (95% CI: 1.48, 1.71); >40 years, OR: 1.42 (1.22, 1.65)], multiple gestation [2.86 
(2.46, 3.32)], stillbirths [8.79 (7.60,10.17)], cesarean delivery [3.32 (3.10 to 3.54)], retained 
products of conception [2.13 (1.69 to 2.69)], postpartum hemorrhage [3.94 (3.65 to 4.24)] and 
hysterectomy [24.23 (18.16, 32.32)] were associated with maternal sepsis.  

Discussion: Maternal sepsis rates have been decreasing in Canada but remain higher than 
those observed in the UK and US.1,2 Our study shows 1 in 8 women with sepsis develop severe 
sepsis-related morbidity, which warrants risk stratification, changes in practice guidelines and 
national preventive strategies. 
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The Effects of Height and Weight Adjusted Dose of Local Anesthetic Compared to 
Standard Arbitrary Dosing for Spinal Anesthesia in Elective Cesarean Delivery 
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Introduction: Spinal anesthesia is a common anesthetic technique for elective cesarean 
delivery (CD). A challenge anesthesiologists face is selecting a dose that provides adequate 
anesthesia to the parturient whilst minimizing harmful side effects. Our primary concern 
regarding side effects is hypotension as an effect of the spinal anesthetic as it may have harmful 
effects to both mother and fetus.1  Height and weight dependent dose adjustment have been 
studied in the past.2 We hypothesized that a simplified dosing regimen of 0.75% hyperbaric 
bupivacaine would provide adequate surgical anesthesia for elective CD while decreasing the 
incidence of maternal hypotension and the use of vasopressors.  

Methods: Ethics approval was obtained from the local REB.  In this single centered, double 
blinded, randomized controlled trial, term parturients (n=170, ASA II, age 18-40, singleton, 
uncomplicated pregnancy) undergoing elective CD under spinal anesthesia were randomly 
allocated to receive either a fixed dose regime (1.6 mL or 12 mg 0.75% hyperbaric bupivacaine) 
or a height and weight adjusted dose regime (Table 1) along with fentanyl 15 mcg and 
preservative free morphine 100 mcg intrathecally. Systolic blood pressure of < 90 mm Hg or 
>25% decrease from baseline was defined as hypotension. Phenylephrine at interval doses of 
100 mcg were given as needed. The primary outcome included maternal hypotension needing 
phenylephrine (1st line) or ephedrine (2nd line). Patient satisfaction, nausea, vomiting, pruritus, 
time to adequate surgical anesthesia and conversion to general anesthetic were secondary 
outcomes. Height and weight parameters were restricted between 150-180 cm and 50-110 kg, 
respectively. 

Results: Characteristics between the adjusted (n=86) and fixed dose (n=84) groups were 
similar. The adjusted group experienced less hypotension needing statistically significant lower 
doses of phenylephrine (295±248 mcg vs 697±373; p 0.000) and ephedrine (1.3±3.3 vs 
5.5±13.5 mg; p 0.008). The adjusted group experienced statistically significant reductions in 
nausea and vomiting. There was no difference in overall patient satisfaction, pruritus, and time 
to adequate surgical anesthesia (Table 2). In the adjusted arm, there was one conversion to 
general anesthesia. 

Conclusion: Height and weight adjusted dose of bupivacaine provided adequate anesthesia 
and minimized maternal hypotension requiring vasopressor intervention. Additionally, there was 
significant reduction in nausea and vomiting, which are distressing side effects for the parturient. 
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PAIN MANAGEMENT 
 
HTX-011 Combined with Multimodal Analgesia as Pain Management after Total Knee 
Arthroplasty: Results from a Phase 3B Open-Label Study 
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2 Heron Therapeutics, Inc., San Diego, CA, USA 
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Introduction: Opioid medications are commonly prescribed for pain control following orthopedic 
surgery, but they can be associated with side effects, poor patient outcomes, and the potential 
for dependence and misuse.1-3  

HTX-011 is a novel, extended-release, dual-acting local anesthetic (DALA) containing 
bupivacaine and low-dose meloxicam in a proprietary polymer allowing for controlled diffusion of 
active ingredients over 72 hours. In a prior phase 2b study (NCT03015532) in patients 
undergoing total knee arthroplasty (TKA), HTX-011 (400 mg bupivacaine/12 mg meloxicam) 
alone reduced pain, decreased opioid use, and reduced time to discharge readiness compared 
with bupivacaine hydrochloride or saline placebo.  

The phase 3b study presented here (NCT03974932) was designed to assess pain control, 
opioid use, safety, and tolerability of intraoperative HTX-011 + perioperative scheduled non-
opioid multimodal analgesia (MMA) in patients undergoing TKA. 

Methods: Ethics approval was obtained from the local Research Ethics Board. Before surgery, 
patients received oral acetaminophen 1 g, celecoxib 200 mg, and pregabalin 300 mg. All 
patients underwent TKA with bupivacaine spinal anesthesia and received intraoperative HTX-
011 400 mg bupivacaine/12 mg meloxicam administered via needle-free periarticular 
application. For 72 hours following surgery, patients received acetaminophen 1 g every 8 hours 
(q8h) and celecoxib 200 mg q12h (non-opioid MMA regimen). Opioid rescue medication was 
administered during the inpatient period only upon patient request. Following discharge at 72 
hours, patients were to maintain a scheduled, oral, non-opioid, over-the-counter MMA regimen 
comprising acetaminophen 1 g q6h alternating with ibuprofen 600 mg q6h for 4 days. Patients 
returned for follow-up visits 10 and 28 days after surgery. The primary endpoint was the area 
under the curve (AUC) of visual analog scale (VAS) scores from 12-48 hours (AUC12–48).4 

Results: Fifty-one patients undergoing TKA received intraoperative HTX-011 + perioperative 
non-opioid MMA. Throughout the 72-hour inpatient period, mean pain scores remained in the 
mild pain range (VAS <4.4 cm, Figure).5 The mean AUC12–48 was 143.2 (SD, 93.5). 57% of 
patients never experienced severe pain (VAS ≥7.5 cm). Median opioid consumption was 22.5 
mg of morphine milligram equivalents per patient through 72 hours (<5 oxycodone 10 mg pills). 
Most patients (75%) were discharged without an opioid prescription. The combination of HTX-
011 with this scheduled non-opioid MMA regimen was well tolerated.  
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Conclusion: This phase 3b study demonstrated that intraoperative HTX-011 as the foundation 
of a scheduled non-opioid MMA regimen following TKA has the potential to eliminate severe 
pain in the majority of patients, maintain mean pain in the mild range, and reduce opioid 
consumption.  
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Hydromorphone versus Morphine: A Historical Chart Review to Evaluate the Quality of 
Post-Operative Analgesia 
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Introduction: Opioids are the most widely used therapy for pain during the postoperative 
period. Morphine and hydromorphone are among the most common opioids currently used.1 A 
randomized control trial conducted by Shanthanna et al. (2019) compared morphine with 
hydromorphone for achieving satisfactory analgesia with minimal emesis within 2 hours after 
surgery. This study found no difference between morphine and hydromorphone regarding 
analgesia and common side effects.2 Our study had a similar primary objective but was 
conducted as a retrospective cohort study with other differences in study design as well. Our 
primary objective was to determine if there was a difference in pain score ratings (using a 
numeric pain rating scale 0-10) between adult patients receiving intravenous (IV) 
hydromorphone versus morphine as post-operative analgesia at 2 hours of admission to the 
post-anesthesia care unit (PACU). Secondary outcomes included proportion of individuals with 
satisfactory analgesia without substantial postoperative nausea and vomiting (PONV), total 
equipotent opioid dose, proportion and severity of side effects (PONV, sedation, pruritis), and 
time until readiness for PACU discharge. 

Methods: After ethics board approval, convenience sampling was used to identify the first 605 
patients who met inclusion criteria. Patients >18 years old and undergoing non-cardiac surgery 
were identified through the Hamilton Health Sciences (HHS) operating room database. Data 
extraction from the anesthetic record included patient demographics, surgical procedure, length 
of procedure, type of anesthetic, and time of extubation. Patients were categorized based on 
treatment in the PACU with hydromorphone (n=326) or morphine (n=279). PACU flowsheets 
were used to determine pain scores (from 0-10), nausea/vomiting (scale of 0-3), pruritis (scale 
of 0-3) sedation (0-4), as well as total opioid dose administered from arrival in PACU until 2 
hours or readiness to discharge. Total opioid dose was converted into morphine equivalents 
using a ratio of 1:5 of hydromorphone: morphine, respectively.3,4 

Results: Regarding the primary outcome of pain reported at 2 hours from admission to PACU, 
there was no significant difference between hydromorphone and morphine (mean difference: 
0.10; 95% CI: -0.21 to 0.42; p=0.53). Similarly, there were no significant differences between 
the groups’ length of stay in PACU (p=0.82), achieving satisfactory analgesia (p=0.41), 
incidence of nausea/vomiting (p=0.08), and incidence of sedation (p=0.36). However, a lower 
equipotent dose of hydromorphone was required for analgesia (mean difference: -1.35; 95% CI: 
-2.03 to -0.68; p<0.001). There were not enough events to report differences in pruritus and 
respiratory depression. 

Conclusion: There is limited literature comparing morphine to hydromorphone during the 
postoperative period. This study serves to increase information on prescribing practices, 
effective analgesia, and associated side effects. Overall, this study found that there is no 
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statistically significant difference between the use of IV hydromorphone versus morphine to 
control pain in the post-operative period.  
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Is Intrathecal Analgesia Associated with Reduced Post-Operative Pain in Laparoscopic 
Liver Resections? 
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Introduction: In an era of Enhanced Recovery After Surgery (ERAS), intrathecal analgesia has 
been proposed as an alternative to epidural analgesia and patient controlled analgesia (PCA). 
Intrathecal analgesia have been recommended by the ERAS Society in laparoscopic colon 
resections and are also used in open liver resections; however, they have not been extensively 
studied in laparoscopic hepatobiliary surgeries. The primary objective of this study was to 
explore postoperative pain at 48 hours among patients who underwent laparoscopic liver 
resections (LLR), receiving either intrathecal analgesia with or without PCA versus PCA alone. 
Secondary objectives were to determine the association of treatment type with post-operative 
pain outcomes at 48 hours and surgical complications. 

Methods: Ethics approval was obtained from the local REB. Patients who underwent LLRs 
between January 2016 and April 2019, and had intrathecal analgesia administration and/or PCA 
were included. To describe postoperative pain, descriptive statistics were completed for both 
treatment groups for each pain outcome. Postoperative pain outcomes included: cumulative 
opioid consumption, visual analog scale scores, length of time without requiring opioids, length 
of time unable to mobilize, and use of non-opioid pain-control medication (regional analgesia, 
acetaminophen, nonsteroidal anti-inflammatory drugs, gabapentinoids, tramadol, lidocaine, and 
N-methyl-d-aspartate class of glutamate receptor antagonists).To describe the postoperative 
pain levels at 48 hours, descriptive statistics were presented by treatment group for each pain 
outcome. Unadjusted regression analyses were then performed to explore the association of 
treatment type with each pain and surgical complication outcome. Multivariable linear regression 
analysis was then conducted to determine other factors associated with increased cumulative 
postoperative opioid consumption at 48 hours. 

Results: Out of 111 patients identified, 79 patients met the inclusion and exclusion criteria; 22 
patients had intrathecal analgesia with or without PCA and 57 patients had PCA only. There 
were no statistically significant differences in baseline characteristics, use of non-opioid pain 
control, and post-operative complications between the two groups. Intrathecal analgesia use 
was associated with reduced post-operative opioid consumption, measured in oral morphine 
equivalents, compared to PCA alone (Mean Difference (95%CI)=-45.92 (-83.10, -8.75); 
p=0.016). In the multivariable regression analysis, it remained significant (p=0.036) along with 
age (p=0.005). Intrathecal analgesia were also associated with a greater length of time without 
requiring opioids post-operatively (Mean Difference (95%CI)=0.75(0.19, 1.31); p=0.010). 

Conclusion: Intrathecal analgesia administration has the potential to decrease post-operative 
opioid use for patients undergoing LLRs. The findings from this study are consistent with the 
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ERAS Society recommendations for laparoscopic colorectal surgery and offers support for the 
safety and efficacy of using intrathecal analgesia in the setting of LLRs for ERAS. This study is 
limited by its exploratory nature and small sample size; further research is necessary before 
recommending the use of routine intrathecal analgesia in LLRs. 
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Opioid-Free Recovery After Bunionectomy with HTX-011, an Extended-Release Local 
Anesthetic, in Combination with Non-Opioid Multimodal Analgesia 
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Introduction: Opioid medications are commonly used for pain management in the 
postoperative setting, but they can be associated with side effects, poor patient outcomes, and 
the potential for dependence and misuse. Consequently, innovative and effective non-opioid 
pain management strategies are needed. 

HTX-011, an extended-release, dual-acting local anesthetic (DALA) containing bupivacaine and 
low-dose meloxicam in a controlled-release polymer, has demonstrated superiority to 
bupivacaine hydrochloride through 72 hours in multiple surgical models.1-3 In a previously 
conducted phase 3 study in bunionectomy with osteotomy and internal fixation (EPOCH 1), 
treatment with HTX-011 alone provided superior pain relief, reduced the incidence of severe 
pain, significantly reduced total opioid consumption and resulted in significantly more opioid-free 
patients through 72 hours than bupivacaine hydrochloride.1  

The follow-on study presented here (NCT03718039) was designed to assess the efficacy and 
safety of HTX-011 as the foundation of a scheduled postoperative non-opioid multimodal 
analgesia (MMA) regimen in bunionectomy. 

Methods: Ethics approval was obtained from the local Research Ethics Board. Patients 
undergoing bunionectomy with osteotomy and internal fixation using lidocaine Mayo block 
received intraoperative HTX-011 (up to 2.1 mL, ≤ 60 mg bupivacaine/1.8 mg meloxicam) via 
needle-free application. Throughout the 72-hour inpatient postoperative period, patients 
received a non-opioid MMA regimen of oral ibuprofen 600 mg every 6 hours (q6h) and oral 
acetaminophen 1 g q6h (alternating every 3h). Rescue opioids were available upon request. At 
discharge, patients were to use ibuprofen 600 mg q6h as needed and to add acetaminophen 1 
g q6h if pain persisted. Only patients who received ≥10 mg oxycodone ≤12 hours before 
discharge were to receive an opioid prescription. Key efficacy assessments were pain intensity 
(on an 11-point [0-10] Numeric Rating Scale [NRS]) and opioid use. Safety assessments 
included adverse events (AE) and clinical laboratory tests. 

Results: Thirty-one patients received HTX-011; all completed the study. Patient baseline 
characteristics were similar between the initial phase 3 study and this follow-on study. Mean 
pain intensity remained within the mild range (NRS ≤4) through 72 hours (Figure). Twenty-four 
patients (77%) required no opioids (ie, were opioid-free) through 72 hours, and all of these 
patients remained opioid-free through the 28-day recovery period. Only one patient required an 
opioid prescription at discharge. Twenty patients (65%) experienced an AE; the most common 
were nausea (23%) and vomiting (10%). No serious AEs were reported and there was no 
evidence of gastrointestinal, renal, or hepatic toxicity. 
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Conclusion: HTX-011, when administered alongside scheduled non-opioid over-the-counter 
ibuprofen and acetaminophen, resulted in opioid-free recovery in 77% of patients after 
bunionectomy. Average pain was maintained in the mild range through 72 hours. The regimen 
was well tolerated. HTX-011 has the potential to be the foundation of a non-opioid MMA 
regimen that effectively treats pain and achieves opioid-free recovery. 
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The Effect of Intra-Operative Use of Ketamine and Lidocaine in DIEP Flap Reconstruction 
on Post Operative Pain 
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Introduction: DIEP flap reconstruction surgery is considered as a major surgery with a 
substantial post-operative pain1,2. The use of multimodal analgesia decreases the post-
operative opioid usage and its related side effects2,3. 

Method: We conducted a descriptive, retrospective study of DIEP flap reconstruction over a 
period of 5 years (September 2013-September 2018). The study was approved by our 
institution’s Research Ethics Board. We included adult female patients who had no history of a 
significant chronic opioid usage. Data was obtained from the hospital Electronic Medical Record 
(EMR) and patients' charts. The collected data included patient's demographic information, 
duration of surgery, duration of hospitals stay, perioperative analgesic 
medications/interventions, postoperative pain scores and opioid related side effects. A two-
tailed Welch's t-test was used for analysis. 

Results: During the study period, 106 patients were identified. One patient was excluded for 
using more than 80 mg of oral morphine equivalent per day. Data of 105 patients (53.33% 
bilateral) were included in the analysis.  The mean age of 51.24 years (± 0.90) and mean weight 
78.98 kg (±1.30). The mean duration of the surgical procedure was 561.19 min (±12.26). Post 
operatively, the 2-hour mean visual analogue scores (VAS) at rest 2.82 (±0.22) and activity 3.53 
(± 0.24). The 24-hour mean visual analogue scores (VAS) at rest 2.86 (±0.22) and activity 4.13 
(± 0.24). Intraoperatively, lidocaine infusion (0.5-2 mg /kg/hr) was used in 10 patients (9.52%), 
ketamine (5-12 mg/hr) was used in 32 patients (30.47%), both lidocaine and ketamine used in 
25 patients (23.30%) and opioid only analgesia  used 38 patients ( 36.19%). A two-tailed 
Welch's t-test was performed to compare post operative VAS these groups at 2 and 24 hours 
(Table1). The combination of intraoperative lidocaine and ketamine analgesia reduced the 24-
hour post operative pain during activity when compared to no intraoperative adjuvant analgesia 
(p=<0.05). The standard post operative analgesia includes opioid-PCA and oral multimodal 
analgesia. The mean length of hospital stay (days) for the four groups as follow; opioid only 
5.75(± 0.21), ketamine 5.15 (± 0.16), lidocaine 5.6 (±0.22) and both lidocaine and ketamine 5.16 
(±0.12). The use of ketamine and/or a mixture of lidocaine and ketamine, but not lidocaine 
alone, causes a significant reduction in hospital stay (p< 0.05). The use of intraoperative 
analgesia did not show a significant reduction in first postoperative day opioid related side 
effects (nausea, vomiting and pruritus) OR 0.9-1.0 (95% CI). 

Discussion: Our data suggests that the use of a combination of lidocaine and ketamine intra-
operatively reduced the 24-hour post-operative pain during activity in this group of patients. 
More prospective, well designed studies are needed to determine the effect of intra-operative 
lidocaine and ketamine on acute post-DIEP flap pain. 
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Introduction: In the past twenty-five years, opioid related deaths have increased four-fold in 
Ontario, and opioid related emergency department visits have tripled between 2008 and 2016 in 
the Niagara region alone. Despite vast media coverage of the opioid crisis, opioid prescriptions 
continue to rise. Indeed, a significant number of overdose deaths have been linked to opioid 
prescriptions in the postoperative period. There is great variability in post-surgical opioid 
prescriptions across procedures at the time of discharge. Given that overprescribing of narcotics 
by physicians could further contribute to the opioid crisis, it is timely to understand opioid 
prescribing in the postoperative setting. This study aims to improve opioid prescription 
strategies postoperatively at the Niagara Health System (NHS) by identifying and, ultimately, 
mitigating the discrepancy between the amount of opioids prescribed by physicians and the 
proportion of prescribed opioids consumed by patients. 

Methods: Ethics approval was obtained from the local REB. This prospective study included 
patients undergoing one of eighteen elective, day surgeries across eight surgical specialities, 
which had been examined for opioid overprescribing practices in the literature. Exclusion criteria 
included patients <18 years of age, non-English speaking, pregnant, or those with a history of 
opioid use or chronic pain. Patients from all three NHS sites (Welland Hospital, Greater Niagara 
General Hospital, St. Catharine’s General Hospital) were included. Participants who provided 
consent were given a questionnaire to establish pre-operative prescription use, and copies of 
discharge opioid prescriptions were obtained from chart retrieval. Patients were contacted by 
phone on post-operative day ten to fourteen to establish the amount of postoperative narcotic 
prescription consumed. If they could not be reached after three attempts, they were deemed lost 
to follow-up. Data was collected from March – June 2019. 

Results: A total of 255 patients, from the eighteen surgeries included in the study, consented to 
the study and met inclusion criteria. For simplicity, all opioid prescriptions were converted to 
morphine equivalents (ME) for data analysis. It was found that on average, only 35.7% + 19% 
opioids prescribed were used postoperatively to achieve adequate pain control (see Figure 1). 

Conclusion: Our results demonstrate that patients across multiple surgical specialties 
are overprescribed narcotics in the elective, day surgery postoperative setting. This is one of the 
first studies in Canada to examine opioid prescribing habits in conjunction with patient use on a 
large scale, though our results echo what has been found in the American literature. Following 
the results of our study, multidisciplinary education sessions were held to disseminate 
information and gather feedback from all stakeholders. Patient education handouts on 
multimodal analgesia, appropriate opioid use, and opioid disposal have been implemented 
following the results of the study. Perioperative order sets are also being changed to reduce 
overprescribing in the postoperative period. We will continue to monitor the use of postoperative 
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opioid prescribing for elective day surgery patients, with the intent of minimizing opioid 
overprescribing.   
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Consent Practices Among Canadian Pediatric Anesthesiologists 
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Introduction: Currently, there is little to no research in the area of consent for pediatric 
anesthesia. We aim to clarify the current consent practices of pediatric anesthesiologists in 
Canada. Physicians best modify their practice (if required) when the current state of practice is 
clearly outlined. With this data, we can show similarities or differences with how our consent 
process aligns with the preferences of parents and guardians of children undergoing 
anesthesia. This may be a starting point for suggestions for a standardized patient-centred 
consent discussion. 

Methods: Ethics approval was obtained from the local REB. This study survey was sent out via 
email invitation to members of the Canadian Pediatric Anesthesia Society (CPAS) which 
comprises of pediatric anesthesiologists practicing at children's hospitals across Canada. This 
study is web-based and consists of 14 multiple choice questions with content including 
practitioner demographics (ie. years in practice), patient demographics (ie. age of patients), and 
components of the consent process for that practitioner (ie. risks and incidence mentioned to 
patients for informed consent). The Queen's survey tool Qualtrics was used to design and 
distribute the survey. The survey was sent out on August 11th, 2019 and the survey closed to 
respondents November 4th, 2019. It was subsequently analyzed by the Principal Investigator 
and the Co-investigator. 

Results: The survey was completed by 60 CPAS Members (response rate TBD). The vast 
majority of the respondents were Anesthesiologists (96.7%), 98.3% of them have done a 
fellowship in Pediatric Anesthesia. The 5 most commonly discussed risks for general anesthesia 
were PONV (86.1%), sore throat (75.5%), dental damage (66.8%), emergence delirium (54.5%), 
and respiratory concerns (45.7%). The most commonly discussed risks for regional anesthesia 
were infection (84.3%), inadequate anesthesia (82.6%), minor nerve damage (75.5%), major 
nerve damage (73.7%), and hematoma (73.7%). For sedation the most commonly discussed 
risks were conversion to general anesthesia (72.2%), awareness (47.6%), respiratory concern 
(37.0%), paradoxical response (35.2%), and allergy (19.4%). Other notable results found that 
46.6% of respondents obtained consent for the administration of rectal acetaminophen, and that 
the most commonly volunteered age for consent was 14 years old. It was also found that the 
majority of practitioners gain verbal consent (61.0%) as opposed to written (8.5%) or both 
(30.5%).  

Conclusion: Results show that the risks discussed in the consent process for pediatric 
anesthesia vary largely among practitioners. More research is needed to determine if there is a 
need for a standardized model for patient-centered consent discussion. 
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Improving Outcomes in Post Anaesthetic Care Unit (PACU) for Post-Operative 
Tonsillectomy Patients in a Quaternary Referral Centre: A Quality Improvement Initiative 
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Maisie Tsang1 
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Introduction: Patients are presenting for tonsillectomy +/- adenoidectomy (T&A) for treatment 
of obstructive sleep apnoea (OSA) [1] at an increasing rate. Our institution has a varied patient 
population, often with multiple co-morbidities. By comparing our current patient population and 
practice to local and national recommendations [2], we aim to develop a care bundle primarily to 
improve post-operative pain scores and, potentially, minimize peri-operative respiratory adverse 
events (PRAE)[2], post-operative nausea and vomiting (PONV) and emergence agitation. 

Methods: Ethics approval was waived by the local REB following approval by our institutional 
Quality Improvement Review process. A retrospective chart review was performed using the 
electronic patient record. Data was extracted from cases undergoing Tonsillectomy +/- 
Adenoidectomy between June 1, 2018 and May 31, 2019. 234 cases were identified. Excluded 
were cases (125) that had additional procedures; were coming from Pediatric Intensive Care 
Unit (PICU); or had planned PICU admissions, thereby bypassing PACU. In total 109 cases 
were analysed. 

Results: The mean (range) age was 5.16 years (1-17) and weight was 23.73kg (8–114.4) with 
a M:F ratio of 1.56:1. 94 cases (86%) were treatment for OSA, of which 48 cases (51%) had a 
sleep study result with a mean maximum recorded AHI of 17.69 (2.6 – 81.8). 10 cases (9%) 
were for recurrent tonsillitis and a further 5 for other reasons. 

67 patients (61%) required analgesia in PACU. 62 (57%) complained of moderate to severe 
pain, 57 of whom received further opioids at a mean dose of 0.048mg/kg ME. 

There were 4 instances of oxygen saturations less than 90% recorded in PACU, requiring 
minimal intervention. Emergence agitation was recorded in 18 patients (17%). 4 incidences 
(4%) of PONV were documented, 87 cases (80%) received ondansetron and dexamethasone 
intra-operatively, yet 30 patients (28%) received dimenhydrinate in PACU. 

Discussion: The population presenting for T&A at our institution is predominantly for treatment 
of moderate to severe OSA. Concerns of opioid related respiratory events in PACU may explain 
the relatively few desaturation events contrasted with the incidence of moderate to severe pain 
in PACU. 

Use of acetaminophen and dexamethasone (Grade A recommendation [3]), are already 
established perioperative practice in our centre, whilst use of NSAIDs (Grade A) is not as widely 
accepted by otolaryngology surgeons. Elements that show potential for low risk, high reward 
inclusion in a new care bundle include surgical infiltration of local anaesthetic (Grade B) and 
intra-operative dexmedetomidine (Grade C). 
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The results of this pilot study suggest that post-operative pain can be improved through greater 
adherence to recent recommendations. Any future project would also monitor PONV and PRAE 
as balance measures. 
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Table 1: Provincial Council for Maternal and Child Health Recommendations [3] vs our 
institution data 
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Pediatric Dentistry Under General Anesthesia: A Saskatchewan Profile 
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Introduction: More than 19,000 Canadian children aged 0-6 years undergo dental treatment 
under general anesthesia (GA) annually. National data suggest that children of low 
socioeconomic status, from rural areas, and from neighbourhoods with a high proportion of 
Indigenous peoples are more likely to receive dental care under GA. In addition to the usual 
risks of GA, concerns remain about the potential long-term neurodevelopmental risks of early 
and repeated exposure to GA.  The objectives of this study were to determine the prevalence 
and predictive factors for dental treatment under GA in Saskatoon, Saskatchewan, a tertiary 
care referral center with a catchment area of 500,000 people. 

Methods: Ethics approval was obtained from the local REB. We conducted a retrospective 
review of children aged 0-6 years who underwent dental treatment under GA in Saskatoon 
between the years 2015-2018.  Demographic, dental diagnostic and treatment data, and the 
number of previous exposures to GA were collected.  Quantitative analysis included 
comparisons of proportions and measures of associations between demographic and clinical 
variables. 

Results: A total of 570 patient records were reviewed. The mean age of children in the sample 
was 4.57± 0.73 with 21.4% having required dental treatment under GA on more than 1 
occasion. Fifty percent of the sample lived within a 1-hour driving distance from Saskatoon, 
compared to 22.7% who lived greater than 3 hours away. The dental treatment needs for the 
sample were complex, with children having a mean of 10.85 ± 3.56 teeth treated, at an average 
dental treatment cost of $3231.72 ± 898.95 and anesthesia cost of $784.33 ± 159.81 per child. 
Comparisons based on driving distance revealed that children who lived greater than 1-hour 
driving distance away from Saskatoon had a significantly higher severity of tooth decay, total 
number of teeth treated, total extractions, total crowns placed, and cost of dental treatment. 
Additionally, children who lived greater than 1-hour driving distance away from Saskatoon were 
30% more likely to have had previous dental treatment under GA (OR: 1.3, 95%CI: 1.03 – 1.65) 
when compared to those who lived closer. 

Conclusion: Our results demonstrate that children who live greater than 1-hour away from 
Saskatoon have a higher burden of disease and are more likely to require repeated GA 
exposures for dental treatment. Further analysis is pending to uncover the incidence of dental 
care under GA for First Nations children. Targeted prevention strategies to reduce the burden of 
oral disease for high-risk children must be considered to reduce the incidence of dental cases 
under GA. We further recommend that Health Authorities prioritize addressing geographic 
disparities that exist with access to timely dental care. 

 

1 3



S306  Abstracts

1 3

144 
 

 



Abstracts S307

145 
 

Population-Based Incidence and Prevalence of Child’s Anxiety During Induction of 
Anesthesia and Efficacy of Anxiolytic Techniques From 13,523 Cases 

Julie Yu1; Monica Caldeira1; Clyde Matava1 
  

1 The Hospital for Sick Children, Toronto, Ontario, Canada 

Introduction: Preoperative anxiety in children continues to be a challenge for anesthesiologists 
with a reported incidence of 40 to 60% during induction of anesthesia (1,2). These incidents 
rates have been reported from clinical trials and may not be reflected in real world practice.  The 
goal of our study was to provide a population-based incidence of anxiety in children during 
induction of anesthesia, as well as identify interventions used, and their efficacy. 

Methods: Ethics approval was obtained from the local REB. This was a retrospective 
observational study, of induction behaviour assessments of pediatric patients undergoing 
anesthesia at the Hospital for Sick Children. De-identified anesthesia induction behaviour 
assessments of patients <18 years of age were extracted from our Epic electronic record, 
between February 10th 2019 to October 31st 2019. The validated Child Induction Behavioural 
Assessment (CIBA) Tool, a 3-point likert scale ranking induction as smooth, moderate or difficult 
is used to document induction behaviour at our institution at each induction encounter (3,4). 

Results: 13,523 pediatric anesthesia induction behaviour assessments were extracted. 6245 
(46.2%) were mask inductions, 5662 (41.9%) were intravenous inductions, 3 (0.02%) were 
intramuscular inductions, and 1613 (11.9%) did not indicate the method of induction. Using the 
CIBA Tool, the overall incidence of difficult induction was 7.8% (95% CI, 7.41-8.32%). The 
incidence of a difficult induction decreased with age as patients  <1 year of age, 1 to 3 years of 
age, 4 to 12 years of age, and 13 to 17 years of age, had incidences of 10.2% (95% CI, 8.72-
11.9%),15.0% (95% CI, 13.9-16.2%), 5.5% (95% CI, 4.9-6.1%), and 1.8% (95% CI, 1.3-2.4%), 
respectively. Of those that experienced mask induction, there was an overall incidence of 12.4% 
(95% CI, 11.6-13.2%) of severe anxiety compared to an overall incidence of 3.0% (95% CI, 
2.6%-3.5%) in patients undergoing intravenous inductions. Parental presence was used in 
41.4% of cases and reported as effective in 66.0% (95% CI, 64.8-67.2%) of patients. 
Premedication was used in 22.7% of cases and reported as effective in 50.2% (95% CI 48.5-
52.0%) of cases. 

Conclusion: This is the first study reporting a population-based incidence of anxiety during 
induction of anesthesia in children.  The incidence is significantly lower than that reported in 
clinical trials. This may be a reflection of excellent screening and management of patients with 
severe anxiety in the perioperative setting. As expected, the incidence of anxiety is patient-age 
dependent. The choice of induction technique demonstrated a difference in the incidence of 
difficult induction. Premedication and parental presence when used, were an effective, but not 
always efficacious, means of managing anxiety. Future work underway is extracting similar data 
in a multicenter fashion, to observe differences in induction in different populations and 
adjusting the role of other factors. 
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Introduction: Although the literature strongly supports oral consumption of clear fluids up until 2 
hours pre-operatively, surgical inpatients are routinely ‘nil per os’ (NPO) from midnight prior to 
their anticipated surgery and only fed again several hours after returning from the operating 
room1. This practice is not without significant consequences for patients with severe burn 
injuries, given their high nutritional requirements and the number of procedures (i.e., surgeries 
and dressing changes under sedation) that they undergo. Hydrate While You Wait is a pre-
operative hydration pathway that has been successfully implemented on other units at 
Sunnybrook Health Sciences Centre. This study describes how this protocol was adapted for 
use at the Ross Tilley Burn Centre (RTBC), with the aim of reducing fasting times and patient 
discomfort (subjective hunger and thirst) in the pre-procedural period. 

Methods: Ethics approval was waived by the local REB. Baseline data on fasting time 
(including fasting time before each procedure and cumulative fasting time during admission) 
was collected over a 7-week period from July to September 2019. Nursing staff were instructed 
to ask patients to rank their subjective hunger and thirst on a scale of 1 to 10 (1 being “not at all 
hungry/thirsty” and 10 being “extremely hungry/thirsty”) 15 minutes prior to each procedure. 
Analysis of procedural scheduling and extensive consultation with stakeholders informed the 
development of hydration cut-off times for each type of surgical case (i.e., first, second, third, 
and emergency cases) and procedural sedation. 

Results: Data was collected on 15 patients, who underwent a combined total of 36 procedures. 
At baseline, patients fasted for a median of 10.5 hours on each occasion, with a median 
cumulative fasting time of 18.1 hours over the course of their admission. Patient survey 
responses (n=18) revealed that baseline median subjective thirst was greater than median 
subjective hunger (7 vs 3), which is consistent with what has been reported in the literature2,3. 
Application of the proposed hydration cut-offs would have resulted in a 67% reduction in median 
cumulative fasting time. 

Discussion/Conclusion: Adaptation and implementation of the Hydrate While You Wait 
initiative has strong potential to reduce fasting time, aligning practices in RTBC with best 
practice guidelines. Lessons learned in the implementation phase will provide insight into the 
feasibility of implementing a pre-procedural hydration pathway in burn units, while maintaining 
flexibility in procedural scheduling. 
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Introduction: The University Health Network (UHN) is an academic healthcare institution that 
participates in the American College of Surgeons-National Surgical Quality Improvement 
Program (ACS-NSQIP).  Currently, the ACS-NSQIP rating for Surgical Site Infection (SSI) in the 
General Surgery Program at UHN has been found to “need improvement.”   The incidence of 
perioperative hyperglycemia, and its role in the development of SSI in the general surgery 
population at UHN is currently unknown.   As a single hyperglycaemic episode (BG 
>11mmoL) increases risks of SSI,[1] we aimed to identify barriers to hourly glucose 
measurement and the incidence of BG>10mmoL in the preoperative care unit (POCU) 
/operating and rooms in patients undergoing general surgery procedures >2hr duration. The 
Canadian Diabetes Association recommends pre-prandial targets of 5-8mmoL in non-critical 
inpatients and <10mmoL for random measurements. [2] These guidelines highlight potential 
methods for sampling, role of benchmarking and system performance and developing data 
management systems, but lack information on implementation and development of such a 
program.  Therefore, we help address important knowledge gaps by reporting our multisite, 
quality improvement (QI) process. 

Method: As a QI initiative, ethical review was waived.  A steering committee was 
formed; workflow and potential measurement points were mapped to understand current and 
possible performance/knowledge gaps. A protocol for monitoring and managing perioperative 
hyperglycemia (BG > 10mmoL) was developed.  Fifty consecutive patients, undergoing eligible 
general surgery procedures were identified (Sept 2019 – Feb 2020). Hourly intraoperative 
glucose measurements were requested, barriers to measurement were documented by staff 
and follow-up focus groups/interviews conducted.  Study data was collected pre, intra and post-
operatively using the electronic medical record.   

Results: Engagement of anesthesiologists, surgeons, endocrinologists, nurses and 
pharmacists allowed for interdisciplinary dialog and collaboration.  Ad-hoc measurements of 
blood glucose in POCU and PACU revealed 6.7% at Toronto Western Hospital (TWH) and 5.8% 
at Toronto General Hospital (TGH) measured BG> 10mmoL. A practice change was 
introduced, POCU and PACU nurses were asked to perform BG checks on all 
patients.  Identified barriers included education/training surrounding glucometer use, staff 
workload, insulin availability and treatment pathways.  Hourly intraoperative monitoring revealed 
11% (TWH) and 38%(TGH) of patients had a BG >10mmoL.  Barriers in this phase included 
staff prompts to monitor glucose, insufficient staffing to run samples, glucometer availability and 
patient inaccessibility due to surgical positioning.  

Discussion: This QI initiative highlights the complex system required to develop an 
infrastructure that ultimately improves perioperative glycemic measurement.  Engaging relevant 
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stakeholders is vital to foster leadership and drive on-going QI cycles. Education and 
training require continual support given the turnover of residents and nurses. Documentation, 
collection and monitoring of data needs to be reliable and robust, use of an electronic system 
can improve data quality and frequency of reporting.[3] Other institutions wishing to improve 
perioperative glycemic control may benefit from our experience and QI roadmap. Future work 
will address the barriers identified to ensure glucose can be measured readily prior to 
implementing therapies.  
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Introduction: The role of the Anesthesia Assistant (AA) varies widely across Canada, both in 
level of education and clinical responsibility. As of January 2019, respiratory therapists must 
pass a national certification exam to achieve the “Certified Clinical Anesthesia Assistant” 
(CCAA) designation. The intent is to regulate AA education programs and standardize the 
skillset of AA graduates. A survey completed in 2007,1 examined the role of AAs at academic 
hospitals across Canada, focusing on the most common technical and clinical responsibilities of 
the profession. 

Objectives: This study aims to identify the educational background and clinical roles of AAs in 
Canadian University Departments of Anesthesia (ACUDA hospitals) and determine how they 
have changed over the last 12 years. 

Methods: Ethics approval was obtained from the local REB. A non-interventional survey of 
ACUDA hospitals was completed between October 21st, 2019 and January 30th, 2020. Hospital 
managers were contacted and asked to complete a standardized, telephone-based survey. 
Data regarding AA education, clinical tasks, and scope of practice was collected, analyzed and 
compared to study findings of the same ACUDA hospitals from 2007. Analysis was completed 
using descriptive statistics. 

Results: A total of 15/17 ACUDA hospitals were available for survey participation. On average, 
there were 33 operating rooms (ORs) per hospital, with 100% having some level of AA 
involvement. Only 5 hospitals (33%) had AAs with formal certification. There were 
approximately 22 AAs per hospital. AAs spent 25% of their time working in areas outside of the 
main ORs, and 47% of sites (7/15) had 24-hour, on-site AA coverage. The most common 
technical responsibilities of AAs included bronchoscopy assisting/cleaning (14/15), 
epidural/spinal anesthesia assists (14/15), and troubleshooting equipment (13/15). The most 
common clinical duties included monitoring for general anesthesia and OR anesthesiologist 
relief (15/15; 14/15), intravenous catheter insertion (15/15), and medication delivery (15/15). 
Compared to 2007, the largest increase in AA responsibilities was observed for monitoring 
general anesthetics (43.8%), OR anesthesiologist relief (43.3%) and administration of 
vasopressors (43.8%). Additionally, increases were observed for administration of induction 
agents (37.5%) and maintenance (37.5%), recovery room care (33.4%) and central line 
insertion (20%). A comparison of 2007 to 2019 responsibilities is represented in figure 1. 

Conclusion: There remains considerable variability in educational background and certification 
of AAs across Canadian academic anesthesia departments. The majority (67%) of departments 
have assistants on staff that have not completed a formal AA certification program. Currently, 
AAs spend a quarter of their time out of OR; however, their most common responsibility is 
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monitoring for general anesthesia. Compared to 2007, OR responsibilities have increased 
significantly, demonstrating a shift towards more clinically-based skills. 
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Anesthesia for Total Joint Arthroplasty in a Smaller Community Hospital – An 
Observational Quality Improvement Study 
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Introduction:  As part of a larger Quality Improvement project aiming to reduce LOS for Total 
Hip Arthroplasty (THA) and Total Knee Arthroplasty (TKA) patients, this retrospective 
observational study aimed to examine anesthesia related factors that might influence patients’ 
perioperative experience and be considered for future intervention.   

Methods: Ethics approval was received from the local REB. Charts were reviewed for 143 
consecutive patients who underwent single Total Hip or Knee Arthroplasty at a smaller 
community hospital (Collingwood General & Marine – 78 total beds, 3 Orthopedic Surgeons, 6 
Family Practice Anesthetists). Type of anesthetic given (Spinal vs GA) and resulting pain scores 
and narcotic usage, use of intrathecal epimorphine and its correlation to catheter rates, nausea 
rates and pain scores/narcotic use in the first 24 hours, and the effect of femoral nerve blocks 
on pain scores and narcotic use in the first 24 hours for TKA patients were analyzed. 

Results: Overall, 92% of THA and 90% of TKA patients received a spinal anesthetic. Patients 
who had spinal anesthesia had significantly lower maximum pain scores, total narcotic use in 
the first 24 hours and a significantly longer time to first narcotic use than patients who had 
general anesthetic. For patients receiving spinal anesthesia, the catheter rate postoperatively 
for inability to void was 22% with a significant correlation with epimorphine dose (R squared 
0.956, p=0.004). Nausea rate overall was 29.2% which was not significantly associated with the 
use of PONV prophylaxis or epimorphine dose. Trends were observed for both THA and TKA 
patients between epimorphine dose and maximum pain scores, time to first narcotic and total 
narcotic requirements in the first 24 hours postop however these were not significant. The use 
of femoral nerve blocks for TKA patients significantly reduced narcotic requirements in the first 
24 hours postop with non-significant trends towards lower maximum pain scores and longer 
times to first narcotic dose. 

Conclusions: Our data suggests that for THA and TKA patients in our institution, spinal 
anesthesia is preferred, epimorphine use should not be routine and for TKA patients, femoral 
nerve blocks should be encouraged. During the study period, 75% of THA and 72% of TKA 
patients were discharged on postop day 1 which will serve as a baseline for future comparison. 
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Case Report: Using Dexmedetomidine Infusion for Sedation in Spontaneously Breathing 
Patient with Myotonic Dystrophy 
 
April (YiChen) Liu1, Andrea Dower2, Saeda Nair2 
  
1 Undergraduate Medicine, Michael G. DeGroote School of Medicine, Hamilton, Canada 
2 Department of Anesthesiology, Hamilton Health Sciences, Hamilton, Canada 
 
Introduction: Myotonic dystrophy type I (DM) is the most common muscular dystrophy in 
adults. It affects numerous body systems including the musculoskeletal, respiratory, 
cardiovascular, gastrointestinal, and central nervous systems which complicates their anesthetic 
management. Patients are prone to myotonia, a prolonged muscle contraction, which is 
triggered by succinylcholine, neostigmine, hypothermia, shivering, and surgical stimulation. 
Dystrophic organization of skeletal muscles result in weakness, often involving the facial, 
laryngeal, and respiratory muscles. Thus, patients have increased risks of post-operative 
complications including respiratory depression and pneumonia. DM patients also have low 
central ventilatory drives, increasing their sensitivity to respiratory depressants, including 
opioids. They are prone to arrhythmias and both systolic and diastolic dysfunction because of 
fibrosis of cardiac myocytes. Volatile agents may exacerbate these preexisting cardiac 
comorbidities. Smooth muscle involvement slows peristalsis in the gastrointestinal tract, 
increasing the risk of aspiration and prolonged post-operative ileus time. 

Case Presentation: Patient consent was obtained for publication of this case. A 42 year old 
male with DM diagnosed in early adulthood presented for septoplasty and bilateral inferior 
turbinate reductions due to a deviated septum. His disease involvement included: 1) severe 
upper and lower extremity myotonia and weakness; 2) pulmonary impairment with non-
obstructive patterns; 3) first-degree atrioventricular block and reduced ejection fraction. He uses 
bilevel positive airway pressure, a cough assist device, and is paced 3% of the time with a 
single chamber pacemaker. 

To reduce potential complications associated with opioid use and a general anesthetic, an 
opioid-free anesthetic was planned using local infiltration and dexmedetomidine infusion for 
sedation. 0.25% bupivacaine with epinephrine was injected into septum, bilateral inferior 
turbinates, nasal mucosa, and posterior septum. Twenty-three micrograms of dexmedetomidine 
was given as bolus doses over the first 6 minutes. Then, an infusion was started at 
0.4mcg/kg/hr for 20 minutes, increased to 0.5mcg/kg/hr for the next five minutes, and again to 
0.7mcg/kg/hr for ten minutes. It was decreased to 0.5mcg/kg/hr for the remaining 25 minutes of 
the case. Oxygen was applied via facemask at eight liters per minute and the patient was kept 
spontaneously breathing. The patient remained hemodynamically stable and was kept overnight 
for monitoring. The post-operative course was uneventful. 

Conclusion: Dexmedetomidine is a highly selective α2-adrenergic receptor agonist that has the 
ability to provide sedation, analgesia, and anxiolysis with a stable hemodynamic profile. 
Avoiding both opioids and a general anesthetic in patients with DM decreases their risk of 
respiratory and cardiovascular complications. Communication with the surgical team was 
imperative to the success of using sedation for this procedure. This is the first case report of 
using dexmedetomidine infusion for sedation in a spontaneously breathing patient with DM and 
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advocates for its efficacy and safety in these patients with multiple comorbidities. 
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Introduction: Perioperative dynamic left ventricular outflow tract (LVOT) obstruction is not 
uncommon and its diagnosis might be a challenge. Perioperative dynamic LVOT obstruction 
may occur due to surge of catecholamine, hyperdynamic status or hypovolemia in patients with 
concentric left ventricular hypertrophy. Although rare, patients with sigmoid septum may exhibit 
dynamic LVOT obstruction. We present a case of dynamic LVOT obstruction in a patient with 
sigmoid septum, small and hypertrophic left ventricle (LV). 

Case Report: A 76-yr-old female patient with isolated systolic hypertension (190-200 mmHg) 
and hypothyroidism presented for a left total knee arthroplasty. Preoperatively she denied 
any cardiac symptoms, and ECG was showing normal sinus rhythm. The transthoracic 
echocardiogram (TTE) revealed a concentric LV hypertrophy with small cavity and proximal 
septal thickening. Normal systolic function with myocardial perfusion imaging (MIBI) negative for 
myocardial ischemia.  

At admission, her vitals showed a blood pressure (BP) of 230/80 mmHg and heart rate (HR) of 
80 bpm. She was fasting for a period of 16 hours. After receiving a spinal anesthesia in the 
block room, she became hemodynamically unstable with systolic BP of 50 mmHg, treated 
with boluses of phenylephrine and fluid resuscitation with full recovery. 

In the operating room, before the procedure starts, she became bradycardic (HR 30 bpm), 
complaining of lightheadness and nausea, treated with 0,2 mg of glycopirrolate, which 
increased her HR to 135 bpm. She remained hemodynamically stable but complaining of chest 
pain. After discussing the findings with the surgical team and a senior anesthesiologist, 
cardiology was consulted, and the decision was made to carry on with the surgery as 
planned.  The patient was becoming asymptomatic as the HR decreased to 110 bpm. She 
remained asymptomatic throughout, an intraoperative point-of-care ultrasound cardiac exam 
was performed and showed a hyperdynamic LV with signs of dynamic LVOT obstruction as 
shown by Doppler late systolic peak velocity (Figure 1). Preoperative echocardiogram images 
were further reviewed and showed a normal LVOT Doppler pattern. 

The patient remained asymptomatic post-operatively, with a normal ECG and no increase in 
troponins, being discharged from the hospital on POD3. 

Discussion: It is currently assumed that LVOT obstruction is a dynamic phenomenon, the 
occurrence of which requires the coexistence of two elements: 1) predisposing anatomic factors 
and 2) a physiological condition that induces such a phenomenon. In our case, anatomic factors 
are a small hypertrophic LV cavity with a sigmoid septum, and the physiological conditions are 
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related to a catecholamine driven anxious patient, volume depleted due to prolonged fasting 
period and with decreased afterload due to the spinal anesthesia. Treatment is based on 
reducing heart contractility and rate (sedation and beta blockers), increasing the pre-load (with 
fluid resuscitation) and afterload (with vasopressors). 
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Figure 1 - Intraoperative point-of-care ultrasound cardiac exam 
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Introduction: Both preoperative anemia and red blood cell transfusion are associated with 
increased risk of morbidity, prolonged hospitalization, and mortality1. Preoperative treatment of 
anemia may reduce transfusion in patients undergoing primary hip and knee reconstructive 
surgery – procedures with historical transfusion rates as high as 68%. We sought to 
characterize the relationship between preoperative Hgb and transfusion among patients 
undergoing primary hip and knee replacement at our centre2-4. Further, we compared the 
efficacy of interventions used at our centre to treat anemia preoperatively.  

Methods: Ethics approval was obtained from the local REB. We conducted a retrospective 
cohort study of patients undergoing primary hip or knee replacement between January 2010 
and May 2019. Patient-level data was collected from existing databases of orthopedic 
procedures performed at our centre, our Perioperative Blood Management Program (PBMP) 
clinic, and from our transfusion records. Patients in the PBMP were prescribed iron and/or 
erythropoietin at their anesthesiologist’s discretion.  We excluded patients undergoing revision 
or bilateral arthroplasty and patients with documented refusal of blood products, known bleeding 
diathesis, or hemoglobinopathy.  Logistic regression modelled the relationship between 
preoperative Hgb and the probability of transfusion. Linear regression modelled the effect of iron 
and erythropoietin. All analyses were performed at the 95% level using R (R version 3.6.1). 

Results: During the study period 13113 patients underwent hip or knee arthroplasty, of which 
2532 (19.3%) were anemic preoperatively and 288 (2.2%) received transfusion. The odds of 
transfusion are 1.9 [1.4-2.5] times higher in hip arthroplasty compared to knee replacement, 
adjusting for preoperative Hgb (p<0.001). The adjusted odds of transfusion are 2.5 [2.3-2.7] 
times higher for each 10g/L decrease in preoperative Hgb, and 8.8 [6.7-11.8] times higher for 
anemic patients compared to non-anemic patients (p<0.001) (Figure 1a). Adjusting for 
procedure and compared to no preoperative treatment of anemia, oral iron increased Hgb 5.1 
[1.9-8.2] g/L (p=0.0015) and decreased the odds of transfusion (OR 0.28 [0.16-0.51],p<0.0001); 
IV iron increased Hgb 8.5 [5.0-12.0] g/L (p<0.0001) and decreased the odds of transfusion (OR 
0.14 [0.07-0.28], p<0.0001); erythropoietin increased Hgb 8.5 [4.5-12.5] g/L (p<0.0001) but had 
no significant impact on transfusion (OR 0.68 [0.33-1.41], p=0.303); combination therapy 
increased Hgb 9.9 [6.0-13.8] g/L (p<0.0001) and decreased the odds of transfusion (OR 0.41 
[0.20-0.83], p=0.013) (Figure 1b). 
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Conclusions: Preoperative Hgb and anemia are strongly associated with transfusion in primary 
hip and knee arthroplasty. Iron and erythropoietin significantly increase Hgb preoperatively 
whereas only iron was found to decrease transfusion. These findings suggest that iron 
supplementation, with or without erythropoietin, before reconstructive orthopedic surgery can 
decrease transfusion and may therefore improve outcomes. 
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Background: The Canadian Cardiovascular Society (CCS) guidelines for patients undergoing 
non-cardiac surgery address the lack of standardized approaches to the management of 
patients at risk of perioperative cardiovascular complications through preoperative brain 
natriuretic peptide testing or troponin (TnI) testing with electrocardiograms.1 The implementation 
of these guidelines has not been systematically evaluated, and we lack data on adherence and 
impacts on healthcare resource utilization. We recently employed a multidisciplinary team-
based approach to implement CCS guidelines at an academic hospital, including a quasi-
experimental evaluation of changes in adherence, costs, length of stay, and complications.  

Methods: Ethics approval was obtained from the local REB. We used an interrupted time series 
(ITS) design to study the effects of the CCS guidelines (August 2018 – February 2019), using 
routinely collected data. We included elective, non-cardiac surgery patients with: i) expected 
length of stay ≥1 day, and ii) age ≥ 65 or age 45-64 with a revised cardiac risk index of ≥1 or 
severe cardiopulmonary disease (peripheral artery disease, pulmonary hypertension, and 
obstructive cardiac pathology). Our primary outcome was guideline adherence (postoperative 
TnI monitoring). Our secondary outcome was appropriate follow-up care (consult for TnI positive 
patients). Tertiary outcomes included additional testing (electrocardiograms, perfusion scans, 
etc.), costs, length of stay and complications. The effect of guideline implementation was 
estimated using an ITS analysis based on Box-Jenkins methods for autoregressive integrated 
moving average models; we estimated the association of implementation with changes in the 
log-transformed rate of outcomes in each time period, adjusting for the underlying trend and 
post-implementation trend. 

Results: We included 1,421 patients over the course of the study (706 pre-implementation and 
715 post-implementation). Baseline demographic variables were balanced pre versus 
post. Table 1 provides outcomes rates pre vs post. Adherence to TnI testing following the 
implementation increased 21.79-fold (95% CI 10.59-44.79), without an increase in length of stay 
(RoM 1.05; 95% CI 0.69-1.60) or hospitalization costs (RoM 1.10; 95% CI 0.76-1.60). We also 
found no strong evidence of change in complications rates (RoM 0.99; 95% CI 0.62-1.59). In 
patients who had elevated TnI following guideline implementation (n=64, 8.9%), the majority 
(84.4%) received appropriate follow-up care in the form of a general medicine or cardiology 
consult, all (100%) received at least one electrocardiogram, and half (51.6%) received at least 
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one coronary diagnostic test (CT angiogram, cardiac perfusion scan, or a percutaneous 
intervention). 

Conclusions: Systematic, multidisciplinary implementation of CCS postoperative monitoring 
guidelines led to a substantial increase in postoperative troponin screening in at risk-patients, 
including a high rate of appropriate follow up in screen-positive patients. These improvements in 
guideline-based care were not accompanied by increases in healthcare resource use. Large-
scale multicenter evaluations of CCS guideline implementation are needed to evaluate the 
impact of guidelines on patient outcomes. 
 
 
REFERENCES: 

1.    Duceppe E, Parlow J, MacDonald P, et al. Canadian Cardiovascular Society Guidelines on 
Perioperative Cardiac Risk Assessment and Management for Patients Who Undergo 
Noncardiac Surgery. Can J Cardiol. 2017;33(1):17-32. doi:10.1016/j.cjca.2016.09.008 
  

  

1 3



S324  Abstracts

1 3

162 
 

In-Home, Computerized Assessment for Investigating Perioperative Neurocognitive 
Deficit in Elderly Surgical Populations 

Michael Schmidt1,2; Anne Johnson3; Gail Eskes3,4,5 

1 Department of Anesthesia, Pain Management & Perioperative Medicine, Dalhousie University, 
Halifax, NS, Canada 
2 Medical Staff, QEII Health Sciences Centre, Nova Scotia Health Authority, Halifax, NS, 
Canada 
3 Cognitive Health and Recovery Research Laboratory, Department of Psychiatry, Dalhousie 
University, Halifax, NS, Canada 
4 Department of Psychology and Neuroscience, Dalhousie University, Halifax, NS, Canada 
5 Department of Psychiatry, Dalhousie University, Nova Scotia, Halifax, NS, Canada 

Introduction: 200 million people worldwide receive general anesthesia (GA) each year.1 
Unfortunately, significant post-operative changes in patient cognition may occur after surgery 
with the greatest deficits in elderly patients2. Despite the potential long-lasting complications of 
perioperative neurocognitive deficits (PND)3, there is currently no consistent and easy method to 
identify a patient’s risk of developing PND and monitor its long-term outcomes.  

The Dalhousie Computerized Attention Battery (DalCAB) is a patient-friendly tool available 
online that assesses fundamental aspects of cognition that could bridge this gap4. A 2016 pilot 
study demonstrated the feasibility of pre-operative administration in the clinic in adults over age 
555. The DalCAB showed a PND incidence of 14%, aligning with quantitative reports using 
extended test batteries6.  

This ongoing project aims to establish a peri-operative DalCAB that can be administered at 
home before and after surgery in order to investigate risk factors for PND, as well as monitor the 
time course of PND and impact on everyday outcomes, by generating a dataset of control and 
surgical participants 65 years and older. DalCAB results, along with other extensive pre- and 
intra-operative data will be analyzed using machine-learning methods to establish potential 
predictive determiners of PND in relation to post-surgical cognitive outcomes.  

Methods: Ethics approval was obtained from the local REB. We report data from 86 
participants recruited at the QEII Health Sciences Centre surgery pre-admission clinic (Halifax, 
NS, Canada). 41 surgical participants completed cognitive testing at two time points: first pre-
operatively, then 45-90 days post-surgery. 45 control (non-surgical) participants completed a 
similar testing administration schedule. These tests included the DalCAB, the Hospital Anxiety 
and Depression Scale (HADS), a modified Telephone Interview for Cognitive Status (mTICS), 
and pain ratings on a visual analogue scale. 

Results: Initial analyses examined the prevalence of impaired cognitive function (z score >1.96) 
post-operatively in surgical participants in relation to pre-operative testing. Overall, 11/41 
(26.8%) surgical participants had an impairment in at least two cognitive domains, with 4 (7.3%) 
showing impairment in 3 domains, including working memory and executive function. Cognitive 
impairment was not reliably associated with changes in mood or pain. 
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Discussion/Conclusion: The at-home, online DalCAB is able to detect post-operative cognitive 
deficits in surgical patients over the age of 65. Upcoming predictive modelling will identify a 
patient's predisposition to PND using DalCAB test results, demographics, and health 
information. In the long run, these factors will be accessible to physicians with an easy-to-use 
interpretation scale to enhance decision-making and outcomes related to anesthesia delivery 
methods in this vulnerable population. Empowerment through informed decision-making will 
ultimately improve patient outcomes. 
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Introduction: Increased risk of postoperative complications in obstructive sleep apnea patients 
is thought to result from the combined negative effects of surgery, anesthetic agents, and opioid 
analgesics exacerbating upper airway dysfunction.1  However, little attention has been directed 
to inter-individual variation in this effect2, even though patients who experience significant 
postoperative worsening of sleep disordered breathing (SDB) are likely at highest risk of 
complications. This single centre, pilot cohort study established protocol adherence, described 
the variability in postoperative changes in SDB among a homogeneous surgical population 
receiving standardized perioperative care, and explored potential predictors of worsened 
postoperative SDB.  

Methods: Ethics approval was obtained from the local research ethics board. Consented 
patients having laparoscopic bariatric surgery between May 2017 and September 2018 
recorded preoperative and postoperative overnight oximetry studies, using an approved 
monitor.3 A trained analyst calculated the oxygen desaturation index (ODI) and severity of 
nocturnal hypoxemia (cumulative percent of study time with SpO2<90%, CT90) for each 
study.  For each patient, the worst postoperative night was compared to the preoperative 
baseline for both parameters with changes of >10 events/h in ODI and >5% in CT90 considered 
clinically significant. Caregivers were blind to oximetry study results.  All other care was as per 
local routine with hospital discharge on the first post-operative morning.  Analysis was 
descriptive except as noted. 

Results: Thirty-five of 96 (36%) of patients had complete oximetry data for analysis (studies in 
the preoperative period and each of the first three post operative nights).  Baseline parameters 
were not significantly different between patients with and without analyzable data.  15/35 (43%) 
had evidence of pre-existing SDB (preoperative ODI>5).  Postoperative night 2 was most 
frequently the worst for both ODI (21/35, 60%) and CT90 (16/35, 46%).  Group median ODI and 
CT90 changed modestly from preoperative baseline to worst postoperative night (-0.3 events/h 
and +4.9%, respectively), despite marked interindividual variation (Figure).  ODI and CT90 
respectively worsened by a clinically significant amount in 4 (11%) and 14 (40%) patients but 
showed net improvement in 20 (57%) and 8 (23%). Univariate linear regression modelling found 
body mass index, baseline ODI, early postoperative hypoxemia and opioid analgesic use on 
post-operative day 1 predicted (p<0.05) worsening CT90 while a history of positive airway 
pressure device use was protective. Only pre-operative CT90 and male sex predicted worsened 
post-operative ODI. 
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Conclusions: Protocol adherence was comparable to similar studies2 but might be improved by 
simplification of study procedures.  Despite similar surgery and perioperative care, we observed 
considerable inter-individual variability in magnitude and direction of change in postoperative 
ODI and CT90 that was incompletely explained by pre-existing SDB and other clinical 
variables.  This variability requires further study but may relate to OSA phenotype4, susceptibility 
to opioid induced respiratory depression and other patient related factors. 
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Interventions that Increase Unused Postoperative Opioid Disposal Rates: A Systematic 
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Introduction: Opioid prescription and misuse is considered an epidemic. Unused post-
operative opioids contribute meaningfully to iatrogenic supply of opioids available for misuse, 
accidental ingestion or diversion.  Efforts at curbing the epidemic have been challenging and 
safe disposal rates of unused opioids has been poorly evaluated while remaining low (Hartford 
et al., 2019). 

Methods: A systematic review of literature was conducted to explore evidence-based strategies 
to improve disposal of unused post-operative opioids.  Ethics approval was not applicable 
because the study did not involve human or animal research.  PUBMED (MEDLINE), EMBASE 
and COCHRANE from inception to Sept 2018 were searched. Papers were screened 
independently by two reviewers using pre-defined criteria. Of those full articles, those meeting 
our inclusion and exclusion criteria were included in the systematic review. Meta-analysis of 
data was not possible due to significant heterogeneity in study methodology and quality. 

Results:  Literature search yielded 883 unique sources. After abstract review, 153 were 
retained for full article review. 119 did not meet inclusion criteria and 34 articles were included in 
the review. Interventions researched include patient education, drug take-back days, drug 
kiosks, drug mail back programs and pharmacy return. Few interventions were evaluated as 
controlled trials and these involved primarily patient education. Patient education consistently 
increases patients' awareness, but behavioural interventions have not reached clinical 
significance. State-wide drug take back days or kiosks have been widely implemented in the US 
demonstrating bulk returns of large volume unused medications (including opioids), however it 
is uncertain what proportion of total unused opioids are collected.  Only a single, small study 
evaluated drug mail back programs. Pharmacy return is a program widely available in Ontario, 
however the usage rates are not well evaluated prospectively, and remain largely underutilized. 
No study evaluated monetary or non-monetary incentive based strategies. 

Conclusion: While patient education increases patients’ awareness of concerns and drug take-
back programs have yielded high absolute returns, there is a paucity of evidence-based 
interventions to improve unused postoperative opioid disposal. There is a clear opportunity and 
need to increase opioid disposal rates by exploring novel strategies to complement effective 
efforts in reducing excess prescribing. 
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Introduction: There are very different approaches across Canada and around the world to the 
perioperative care of patients undergoing hip or knee arthroplasty. As clinicians, it is difficult to 
establish “best practice” strategies as we often feel we are operating in the dark and lack data 
and tools to get feedback on how our management options actually impact outcomes.   

Objectives: In order to obtain locally relevant data to inform decisions relating to a best practice 
approach, we decided to create our own quality improvement toolkit by making use of some 
innovative modern technology. The idea was to measure a wide range of data about our current 
practice, analyze it and show results to clinicians, staff and management.  That would give us 
the feedback to identify deficiencies more objectively, adapt our practice and then measure the 
impact through a continuing process of quality control. 

Methods: Ethics approval was obtained from the local REB. To learn as much about our 
arthroplasty candidates and their perioperative progress as possible, we used five main sources 
of data: (1) Subjective patient reported outcome and experience measures reported via a tablet-
based communication platform with REDCap.  (2) Objective mobility data from wrist worn 
mobility monitors (recording information about movement, sleep, temperature and ambient 
light). (3) Anesthesiologists completed a simple tablet based electronic REDCap tickform about 
anesthetic drugs and techniques. (4) A study nurse recorded chart reviews of in-hospital 
analgesic and anti-emetic use. (5) Physiotherapy performed a preoperative Timed Up and Go 
(TUG) test. We analyzed all this data relating patient experience over time to patterns of 
practice over time. We were specifically interested in how pain, nausea, sleep, mobility and their 
pharmacological treatment interacted to affect patient recovery.  We also looked at the ability of 
measured preoperative mobility to predict post-operative recovery. 

Results: The mobility sensors showed fascinating information about changes in mobility and 
sleep patterns after surgery. The main targets for improvement we identified were pain control, 
disrupted sleep patterns, an incidence of postoperative nausea of 40%, poor maximization of 
opioid sparing strategies (under-administration and under-dosing acetaminophen and NSAIDS), 
a surprisingly high incidence of thigh pain (tourniquet pain) and generally slow recovery of 
mobility that hardly reaches pre-operative baseline by two weeks. Patients were very poor at 
estimating their own mobility. 

Conclusion: A simple perioperative learning health system using innovative modern 
technologies gave us fascinating insights into what is actually happening to our arthroplasty 
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patients and clear targets for improvement and tools to measure the impact of 
interventions.  Hopefully these tools will be built into future health systems (like EPIC). Mobility 
should be seen as a fifth vital sign and objectively monitored. This mobility phenotyping is a 
huge field for future research.  
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Introduction: With an aging population, it is projected that the number of annual hip fractures 
will increase to 6.26 million by 2050 (1). In the first 3 months after a hip fracture, mortality and 
healthcare expenditures are high (2-3). The elderly have reduced physiological reserves, 
increasing their susceptibility to inflammatory cytokines released by trauma, potentially leading 
to cardiovascular and multi-system complications (4). Through its anti-inflammatory 
mechanisms, epidurally administered anesthesia may improve perioperative outcomes in hip 
fracture patients (5). Previous systematic reviews have compared general vs. neuraxial 
anesthesia for the operative management of hip fractures, but to our knowledge the use of 
epidural analgesia in the presurgical period has not yet been reviewed (6,7). This systematic 
review aims to examine the effects of preoperative epidural analgesia on hip fracture patients 
undergoing surgical repair. 

Methods: Ethics approval was not applicable because the study did not involve human or 
animal research. The study protocol was registered with the PROSPERO systematic reviews 
register: CRD42019140396. The following databases were searched: MEDLINE. EMBASE, and 
Cochrane Controlled Register of Trials. Grey literature was hand-searched. Title and abstract 
screening, full-text review, risk of bias assessment, and data extraction were performed 
independently by two reviewers. Disagreement was resolved through consultation with a third 
reviewer. The heterogeneity of the included studies was assessed using the I² statistic and a 
random-effects meta-analysis was conducted once sufficient homogeneity was shown (I² < 
75%). An assessment for publication bias was performed. Due to the small number of included 
studies, funnel plots and Egger's weighted regression method were not used.  

Results: 2243 records were identified in the literature search conducted in June 2019. After 473 
duplicates were removed, 1770 records were screened by title and abstract. 28 records were 
assessed for eligibility by full-text and 4 studies (8-11) met all inclusion criteria, which included a 
total of 221 patients randomized to preoperative epidural analgesia or alternative forms of 
analgesia. Preoperative epidural analgesia resulted in reduced cardiac events, which was a 
reported outcome in two included studies. The relative risk of suffering a cardiac event was 0.36 
(95% CI 0.18 to 0.82; I² = 0%) favouring those that received preoperative epidural analgesia. 
For the outcome of postoperative mortality, three studies were included for meta-analysis (the 
fourth did not report mortality as an outcome). There was no significant reduction in mortality in 
the group that received preoperative epidural analgesia (RR = 0.44; 95% CI 0.07 to 2.63; I² = 
55%). 

Conclusion: Preoperative epidural analgesia for hip fracture likely reduces perioperative 
cardiac events. Reduced mortality was not demonstrated, but the number of included studies 
was low. More research should be done to determine the benefit of early epidural analgesia for 
hip fractured patients. 
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Introduction: Physician consultations are a limited resource within the healthcare system. 
Anesthesiologists in particular have multiple clinical roles, including providing anesthesia during 
surgery and other procedures, preoperative clinic appointments to prepare patients for surgery, 
and providing postoperative care to patients. Time spent in one of these roles is time they are 
not available for the other roles. This study sought to evaluate current consultation usage 
patterns, with an objective to determine opportunities for more efficient utilization. 

Methods: Ethics approval was obtained from the local REB. A retrospective comprehensive 
population-based cohort study was performed, evaluating all hospitals in the Canadian province 
of Ontario from 2002-2018. The main outcome measures were American Society of 
Anesthesiologists (ASA) classification of the patients, and whether the patients underwent 
surgery within 3 months following the anesthesia consultation. 

Results: A cohort of 2,023,499 patients, and a total of 2,920,100 preoperative anesthesia 
consultations was obtained. The number of consults per year doubled between 2003 
(112,983/year) and 2017 (246,427/year). Each year, an average of 19.32% of the consults 
(range: 17.69-20.49%) were for patients that did not progress to having surgery. Of those that 
did have surgery following the anesthesia consult, 37.23% were ASA Classification I or II. The 
most common surgical procedures (percent of total) following anesthesia consult were: Knee 
implantation of internal device (9.46%), hip implantation of internal device (5.84%), cataract 
excision (4.09%), repair of muscle of chest/abdomen (3.31%), uterus excision (2.76%), and 
gallbladder excision (2.67%).  

Interpretation: This study reveals important data relating to the utilization and trends over time 
of preoperative anesthesia consultations. Opportunities for optimization were found, including 
patients who did not proceed to surgery, and those healthier patients that may not require this 
consultation. 
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Pre-Surgery Glucose and Metabolic Prehabilitation (Sugar-I Follow-Up Study) 

James Jiang1; Aihua Wu2,3 

1 Hospital Medical Officer, Eastern Health, VIC 3135, Australia 
2 Department of Anesthesia and Pain Management, Maroondah Hospital, Eastern Health, VIC 
3135, Australia 
3 Department of Anesthesia and Perioperative Medicine, Faculty of Medicine, Nursing and 
Health Sciences, Monash University, VIC 3800, Australia 
 
Background: Our Sugar-I study indicated that patients’ compliance to preoperative fasting 
guidelines, particularly to clear fluids, was poor [1].  Since then, local fasting protocols have 
been revised, focusing on patient and staff education on current clear fluids fasting guidelines. 
This follow-up study aims to determine whether such education improved patients’ adherence to 
fasting guidelines.  

Methods: Patient education was provided via revised written fasting instructions which were 
sent to all elective surgical patients. The instructions clearly defined specific fasting times for 
clear fluids and solid foods and, included examples of acceptable and unacceptable clear fluids. 
Staff education was provided through Inservice meetings, consisting of content similar to the 
revised written instructions. 

After institutional ethics approval, medical records for elective surgical patients during a 3-month 
period were then reviewed, and fasting times for fluids and solids were extracted. Fasting 
categories were defined as per the initial study [1].  

Results: Data from 1852 patients were examined and analysed. 

The results indicated that still too many patients fasted for too long, 48% for clear fluids and 
55% for solid foods.  

When compared to the initial study [1], a significant improvement was seen in the acceptable 
fasting category for clear fluid, 49% versus 6%. However, the rate of acceptable fasting for solid 
foods only slightly increased to 43% from 39%.  

Of concern, while non-fasted patients from solid foods remained similar (2%), non-fasting from 
clear fluids increased by 3% in the current study. The significance of such increases in our 
perioperative practice and the implications on the way we educate our patients and staff 
requires further exploration.   

Conclusions: Our initial measure of revising local fasting protocols to educate patients and 
staff proved effective, having improved patients’ compliance to the current fasting guidelines 
significantly. However, there was an increase in patients who did not fast from clear fluids 
properly after receiving education. Thus, further revisions, incorporating solid foods and 
alternate methods of fasting instruction delivery are needed to address these identified issues. 
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Prehabilitation to Improve the Perioperative Functional Trajectory in Major Cancer 
Surgery 
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Background: Functional capacity has a strong role in peri-operative medicine, from the 
moment of decision to operate until full recovery.1 Patient-centered outcomes, such as time to 
return to physical functioning, can impact not only on quality of life, but also on access 
and continuity of cancer care.2 By targeting malnutrition, poor physical capacity and mental 
distress as key modifiable risk factors, prehabilitation is a preoperative intervention that aims to 
make patients fitter for surgery, and accelerate their recovery. 

Despite mounting evidence of its efficacy, current investigations are deemed to lack of large 
cohort validation. 

Methods/Results: Ethics approval was obtained from the local REB. Pooled data from 
research trials on prehabilitation in patients undergoing elective non-metastatic colorectal 
cancer surgery from 2009 to 2016 were analyzed. Patients were grouped into PREHAB or 
standard of care (CONTROL). All groups received enhanced recovery program. The primary 
outcome was the change in perioperative physical capacity compared with baseline 
measurement, evaluated with repeated 6-minute walk tests (6MWT) over a 3-month period. 

A total of 397 patients were included, 259 in PREHAB an 138 in the CONTROL. Duration of 
prehabilitation was 35 days (SD 18). Groups characteristics were well-balanced, patients’ mean 
age 69 years (SD 11.5), 29% stage II and 27% stage III cancer. Baseline 6MWT was 428.5 m 
(125) in PREHAB, and 417.6 (123.7) in CONTROL, P= 0.410. Functional trajectories are 
presented in figure 1. Compared with baseline 6MWT, patients in PREHAB gained 26.3 m (SD 
59.0) preoperatively, while CONTROL dropped by 3.2 m (SD 63.2), P <0.001. At 4 weeks after 
surgery; PREHAB dropped by 1.9 m (SD 69.4), while CONTROL dropped by 50.9 m (SD 
107.2), P <0.001. At 8 weeks after surgery, PREHAB gained 24.9 m (SD 50.4) while CONTROL 
dropped -1.9 (DSD 69.4), P <0.001. 

Conclusion: Prehabilitation positively modulates for better perioperative functional trajectory of 
patients undergoing colorectal cancer surgery, and therefore could have a key role in peri-
operative medicine. 
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Survey on Preoperative Fasting: Patient Experience and Understanding (Sugar-II Follow-
up Study) 
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Background: The current guidelines for preoperative fasting recommend that patients should 
consume a sugary clear fluid up until 2 hours prior to anaesthetics. However, our Sugar-I study 
indicated that patients’ compliance was poor [1]. The initial Sugar-II study [2] was subsequently 
conducted to investigate the reasons for poor compliance from the patient’s perspective, and 
suggested some misunderstandings of the recommended fasting periods and what constituted a 
‘clear fluid’ [2]. Based on these results, fasting instructions across local institute have been 
revised, focusing on patient education regarding clear fluids. This follow-up study aims to 
determine how effective patient education is on improving patients’ adherence to the fasting 
guidelines, understanding of the instructions provided and their experience during the 
preoperative fasting period. 

Methods: After local ethics approval, revised fasting instructions, using specific and 
straightforward language, were sent to all elective surgical patients.  

During a two-month period, patients were randomly selected and followed up after their 
discharge from recovery room. When sufficiently alert, they were asked to consent and 
complete an anonymous questionnaire survey as used in the previous study. 

Results: Data from 165 patients were examined and compared with the initial study [1]. 

The results for adherence to the fasting guidelines indicated an improvement for both clear 
fluids and solid foods, particularly clear fluids, where the acceptable rate was increased by 20% 
(from 39% to 59%). 

There was a 10% drop in patients who experienced preoperative discomfort from fasting (from 
84% to 74%). The incidence of thirst reduced from 60% to 44%, however, hunger slightly 
worsened by 2% up to 38%.  

While there was minimal change in patients’ understanding of recommended fasting periods for 
solid foods, prolonged or excessive fasting from clear fluids was significantly reduced, 
decreasing by over 50%.   

Of note, recognition of ‘clear fluids’ as inclusive of clear sugary beverages improved 
dramatically from 3-15% to 36-62%, although identification of inappropriate beverages (e.g. 
white coffee or tea) as being ‘clear fluids’ also increased.  
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Compared to the initial study, the revised fasting instructions were reported to be much easier to 
follow; 10/10 ratings jumped from 26% to 56%. Similarly, many more patients were satisfied with 
their fasting experience, with an increase in 10/10 ratings from 8% to 44%. 

Conclusions: Given the diversity of backgrounds, patient education remains notoriously 
challenging. However, patient comprehension of the fundamentals of the current fasting 
guidelines through lay language, such as in our study, could be a simple but effective approach 
to improve their compliance to the fasting instructions, as well as their experience and 
satisfaction with preoperative fasting.  
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The Accuracy of Patient Self-Reported Frailty Using the Clinical Frailty Scale 
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Introduction: Frailty is a syndrome related to accumulation of age- and disease-related 
deficits.1Frailty predicts a >2-fold increase in postoperative morbidity, mortality, and patient-
reported adverse outcomes.2Identification of frailty can direct clinical care that may reduce rates 
of postoperative mortality.3Guidelines recommend routine preoperative frailty assessment in 
people >65 years,4however, adherence is minimal. Patients can self-report major comorbidities 
with strong to moderate agreement with a physician history,5however, the accuracy with which 
patients can evaluate their own frailty status before surgery is unknown. We hypothesized that 
patients could accurately report their own frailty status; this could empower patients to support 
an evidence-based approach to their own care. 

Methods: Ethics approval was obtained from the local REB. This was an OHSN-REB 
(20150342) approved sub-study of a multicenter prospective cohort study of people >65 years 
having elective, major noncardiac surgery. During preoperative assessment, consecutive 
patients (blinded to clinically determined frailty score) self-rated their own frailty score on the 
Clinical Frailty Scale (CFS). Trained research assistants (blinded) performed formal CFS 
assessments that were reviewed by the primary investigator. Agreement between self- and 
clinically-applied CFS scores were assessed using weighted kappa statistics. Difference plots 
were constructed according to the methods of Bland and Altman. Pearson correlation 
coefficients were calculated. Explained variance was measured using linear regression. We 
evaluated whether self- or clinically-applied CFS scores were more accurate in predicting the 
occurrence of death or new disability 90-days after surgery. 

Results: Five hundred and thirty-one participants had self- and clinically-applied CFS scores. 
Mean age was 73 (SD6) years, 261 (49.2%) were female, and 276 (52.0%) had orthopedic 
surgery. The median self-rated CFS score was 3 (IQR2-3), the median clinically-applied CFS 
score was 3 (IQR 2-4). Agreement between self- and clinically-applied CFS was moderate 
(weighted kappa=0.57 (95%CI 0.53-0.63). Bland-Altman plot is shown in Figure 1; 76% of 
measurements were within the limits of agreement. Correlation was high (ρ=0.76, P<0.0001) 
and the majority of the variance in the clinically-applied CFS was explained by the self-CFS 
(R2=0.58). When predicting death or new disability, the clinically-applied CFS had increased 
discrimination and was more strongly associated with the outcome than the self-applied CFS 
(AUC 0.69 vs 0.67, Type III Wald P-value 0.046 vs 0.121). 

Conclusion: Patients can self-report their own frailty status using the CFS with good agreement 
and strong correlation to a clinically applied frailty assessment. Interestingly, this level of 
agreement is similar to that between different anesthesiologists assigning ASA scores to the 
same patient. However, in our data, clinically applied frailty scores were significantly associated 
with postoperative outcomes while self-reported scores were not.  
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PHARMACOLOGY 
 
Long-Lasting Sensory Block Produced by Quaternary Lidocaine Derivatives: Efficacy 
and Safety of QX-572, QX-222, and QX-314 in Mice 
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Likhodi4,5; Bernard MacLeod1; Ernest Puil1; Stephan Schwarz1,6 
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Introduction: QX-314, one of several quaternary derivatives of lidocaine, produces long-lasting 
sensory blockade with a delayed onset in animals.1; 2 These findings indicate a potential of 
quaternary compounds as long-lasting local anesthetics. However, subsequent animal studies 
on intrathecal and systemic administration have raised concerns about toxicity due to QX-314.3; 

4 Here, we sought to explore the comparative actions of two other quaternary lidocaine 
derivatives, QX-572 and QX-222, whose efficacy and toxicity profiles for long-lasting sensory 
blockade have not been studied. We hypothesized that QX-572 and QX-222, similar to QX-314, 
produce long-lasting sensory blockade and possess more favorable toxicity profiles. 

Methods: Ethics approval was received from the local ACC. We conducted a randomized, 
double-controlled, and blinded in vivo study in female CD-1 mice. To assess sensory blockade, 
we used a modified tail flick assay5 to record tail flick latencies (TFLs) to thermal noxious stimuli 
(50 °C water). Mice were injected with 40 μL of test solution at the base of the tail. Tail 
immersion was repeatedly performed to determine sensory blockade (defined as a TFL > 4 s) 
duration (each concentration, n = 8). To assess local tissue toxicity, tails were collected 24 h 
post-injection, sectioned, hematoxylin and eosin stained, and prepared for histopathological 
analyses. Additionally, to quantify systemic absorption, we developed, validated, and utilized a 
novel liquid chromatography tandem mass spectrometry (LC-MS/MS) method. For analysis, we 
log-transformed time-to-event data and used ANOVA with Dunnett’s post-hoc multiple 
comparisons test; we calculated potencies from concentration-response curves fitted using non-
linear regression. 

Results: QX-572 (at ≥ 70 mM) and QX-222 (at ≥ 280 mM) concentration-dependently produced 
sensory blockade similar to QX-314 (≥ 70 mM), with a delay to onset compared to lidocaine (70 
mM [~2%]). The order of potency was QX-572 > QX-314 > QX-222. All quaternary compounds 
concentration-dependently produced tissue discoloration, edema and scarring at the site of 
injection (QX-572, ≥ 70 mM; QX-314; ≥ 140 mM; and QX-222, ≥ 560 mM). Histopathological 
analyses revealed myofiber degeneration and inflammation. QX-314 at ≥ 140 mM and QX-222 
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at 560 mM, but not QX-572 (max., 280 mM), produced systemic toxicity that manifested as 
death. LC-MS/MS indicated a higher magnitude of systemic absorption following peripheral 
administration of QX-314 and QX-222 compared to lidocaine. 

Conclusion: Similar to QX-314, QX-572 and QX-222 produced long-lasting sensory blockade 
with a delay to onset compared to lidocaine. QX-572 produced no apparent systemic toxicity but 
its lowest effective concentration was associated with local tissue toxicity; higher concentrations 
produced irreversible blockade. QX-314 and QX-222 at high concentrations produced local and, 
counterintuitively, systemic toxicity. While these results suggest a potential for quaternary 
compounds as long-lasting LAs, toxicity associated with differences in chemical structures is of 
concern and warrants further study. 
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Introduction: Remifentanil, a potent synthetic opioid, is reconstituted and diluted to the desired 
concentration. The manufacturer recommends that reconstituted remifentanil should be 
disposed of after 24 hours, yet limited data exists regarding the drug’s long-term stability. 
Bevans-Warren et al. recently showed that remifentanil mixed to 100 μg/mL in plastic syringes 
stored at room temperature (RT) is stable at 45 days1. Here, we investigate the stability of 
remifentanil diluted to 10 μg/mL in 0.9% sodium chloride PVC bags at both RT and 4°C over 30 
days. 
  
Methods: Ethics approval was not applicable because the study did not involve human or 
animal research. 1 mg remifentanil vials were reconstituted with 1 mL of sodium chloride 0.9% 
and then diluted to 10 μg/mL in 100 mL 0.9% sodium chloride PVC bags. Bags were stored at 
either RT (23-25°C) or 4°C (3 bags per group). 1 mL aliquots were collected for analysis at 0 
hours, 24 hours, 48 hours, and 30 days and frozen at -80°C. 
  
Samples were analyzed via liquid chromatography with tandem mass spectrometry 
(LC/MS/MS). Remifentanil (100 μg/mL in methanol) and fentanyl (1 mg/mL in methanol) were 
used to obtain calibration standards over the range 0.02 ng/μL to 1 ng/μL remifentanil. 2 μL of 
sample solution was injected onto an Agilent Poroshell 120 2.7 μm SB-C18 column at a flow 
rate of 0.5 mL/min using a gradient of 90% water (0.1% formic acid) 10% acetonitrile (0.1% 
formic acid). Chromatogram peak areas were used to determine the concentration of 
remifentanil in each sample. 
  
Data was analyzed using mixed effects modelling (restricted maximum likelihood approach) for 
within group and between group comparisons with time and temperature as factors. Percent 
remifentanil degradation was calculated with the starting concentrations as the baseline. The 
product was deemed stable if there was <10% degradation2. 
  
Results: The reconstituted remifentanil showed a significant difference in measured 
concentrations in both groups over time (p=0.001). There was also a significant difference in 
measured concentrations at baseline [MD (95% CI): 0.017 (0.005, 0.03)] (p= 0.007) but not at 
other time points between group comparison. The percentage decline in remifentanil 
concentration was significantly higher at 30 days in RT (-22.47%) compared to 4°C (+5.6%), but 
not at 24 or 48 hour timepoints where they did not show any significant degradation (RT: 24h 
+19.40%, 48h +5.25%; 4°C: 24h +8.85%, 48h +4.19%). 
  
Conclusions: Mixing and dilution of remifentanil by the anesthesiologist may result in 
inaccurate baseline concentrations when employing routine reconstitution methods in the 
operating room. Reconstituted remifentanil stored at room temperature may show similar 
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stability to that stored at 4°C but showed significant degradation when stored long term (30 
days). This has important environmental and economic implications to practice3. 
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The Comparison Effect of Intravenous Injection of Dexmedetomidine, Ondansetron and 
Pethidine on Postoperative Shivering Among Patients Under Abdominal Surgery 
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Introduction: Postoperative shivering is a common complication of various surgical, so far no 
acceptable theory has been presented on the prevention of it. The aim of this study was to 
compare the effect of intravenous injection of, Dexmedetomidine, ondansetron and Pethidine on 
postoperative Shivering among patients under Abdominal Surgery. 

Methods: Ethics approval was obtained from the ethics committee of Isfahan University of 
Medical Sciences. (IR.MUI.MED.REC. 1398.3.182) 

In a double-blind clinical trial study, 128 patients undergoing abdominal surgery were selected 
and randomly divided into four groups of 32. In the 4 groups 0.5 Mg/kg dexmedmotidine, 0.5 mg 
/ kg pethidine, 0.1 Mg / kg Ondansetron and the same volume of normal saline were injected 
intravenously when anesthetics were discontinued and the incidence and severity of 
postoperative shivering were determined and compared in four groups. 

Results: The incidence of postoperative shivering was 12.5% in the dexmedmotidine group, 
31.3% in the Ondansetron group, 31.3% in the pethidine group and 50% in the control group (P 
= 0.015). The mean of shivering severity in the four groups was 1.33 ± 0.5, 0.17 ± 0.8, 1.09 ± 
0.4 and 1.13 ± 0.39, and the difference between the four groups was significant (P=0.005). 

Discussion: The use of all three drugs of Dexmedetomidine, Ondansetron and pethidine are 
effective in decreasing the incidence of postoperative shivering, but the use of 
dexmedetomidine is associated with less postoperative shivering, better hemodynamic stability, 
and fewer other postoperative complications. 
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REGIONAL AND ACUTE PAIN 
 
A Phase IV Real-World Study on The Use of Low-Dose Methoxyflurane (Penthrox™) for 
the Treatment of Moderate to Severe Trauma Pain in the Canadian Emergency 
Department (ADVANCE-ED): An Interim Report on Adverse Events 
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Introduction: Inhaled low-dose methoxyflurane (MEOF) is approved in Canada for short-term 
relief of moderate to severe acute pain associated with trauma or interventional medical 
procedures in conscious adult patients1. The most common adverse reactions are CNS-related 
and are generally mild and transient. The data from pivotal studies, however, were limited by 
restricted enrolment criteria, with exclusion of patients with severe (≥7) pain, and those using 
OTC or stably dosed analgesics for other conditions, including chronic pain. ADVANCE-ED is 
an ongoing phase IV, prospective open-label study undertaken to generate real-world evidence 
through evaluation of the safety and effectiveness of low-dose MEOF in Canadian Emergency 
Departments (EDs).  The study includes patients with severe pain and those on prior analgesics 
to evaluate the product efficacy and safety profile in routine clinical practice.   

Methods: Ethics approval was obtained from the local REBs of the participating hospitals and 
all patients (or their legal representatives) provided written informed consent prior to 
enrolment. This multi-centre study is enrolling adult (≥18 yrs) patients with moderate to severe 
acute pain (NRS0-10≥4) associated with minor trauma.  Eligible patients receive a single 
treatment of up to 2 x 3 mL MEOF (2nd 3 mL to be provided only upon request), self-
administered by the patient under medical supervision.  Rescue medication, if required, is 
permitted at any time.  

Results: Here we describe the safety profile of inhaled MEOF at 50% enrolment (n=49) as 
compared with the expected profile based on the pivotal trauma study. Mean (SD) patient age 
was 48.0 (17.1) yrs, and 55.1% were female. Limb trauma injuries were most common (87.8%) 
with mean NRS0-10 pain (SD) at enrolment of 8.3 (1.5). Routine concomitant medications 
included lipid modifying agents (20.4%), antidepressants (18.4%), GERD medications (12.2%), 
beta blocking agents (10.2%), anxiolytics (8.2%) and calcium channel blockers (8.2%). 
Medications administered related to the trauma in advance of consent (self-administered or by 
pre-hospital/hospital) included acetaminophen (40.8%), NSAIDs (18.4%) and opioids 
(16.3%). Post-consent, NSAIDs (16.3%), opioids (16.3%), acetaminophen (10.2%) and 
anesthetics (6.1%) were used.  Adverse events (AEs) were reported by 42.9% of patients, in 
line with nearly 50% in the pivotal trauma study. Dizziness was the most common treatment-
related AE (n=14, 28.6%), consistent with the pivotal study (29.5%).  Somnolence (n=2, 4.1%) 
was reported less frequently than the pivotal trial (5.4%), and there were no reports of headache 
(vs. 21.5% in the pivotal trial).  Euphoric mood (n=4, 8.2%) was reported more often here than 
in the pivotal trauma trial.  No serious AEs have been reported. One patient (2.0%) experienced 
an AE (nausea) that led to discontinuation of inhaled MEOF. 



Abstracts S355

193 
 

Conclusion: Based on 50% of the patients enrolled in this prospective, open-label study, 
responses to inhaled low-dose MEOF are within expectation for tolerability. 
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Introduction: Local anesthetics are commonly infiltrated into surgical wounds for 
postoperative analgesia. While many adjuncts to local anesthetic agents have been studied, it is 
unclear which adjuncts are most effective for co-infiltration to improve and prolong analgesia. 

Methods: Ethics approval was not applicable because the study did not involve human or 
animal research. We performed a systematic review on adjuncts (excluding epinephrine) to local 
infiltrative anesthesia to determine their analgesic efficacy and opioid-sparing properties. 
Multiple databases were searched up to December 2019 for randomized controlled trials (RCT) 
and two reviewers independently performed title/abstract screening and full-text review. 
Inclusion criteria were 1) adult surgical patients and; 2) adjunct and local anesthetic agents 
infiltration into the surgical wound or subcutaneous tissue for postoperative analgesia. To focus 
on wound infiltration, studies on intra-articular, peri-tonsillar, or fascial plane infiltration were 
excluded. The primary outcome was reduction in postoperative opioid requirement. Secondary 
outcomes were time-to-first analgesic use, postoperative pain score, and any reported adverse 
effects.  

Results: We screened 6,670 citations, reviewed 126 full-text articles, and included 90 RCTs. 
Adjuncts included opioids, non-steroidal anti-inflammatory drugs (NSAIDs), steroids, alpha-2 
agonists, ketamine, magnesium, neosaxitoxin, and methylene blue. Alpha-2 agonists have the 
most evidence to support their use as adjuncts to LA infiltration. Fentanyl, NSAIDs (especially 
ketorolac), dexamethasone, and magnesium show potential as adjuncts but require more 
evidence. Most studies support the safety of these agents. 

Conclusion: Our findings suggest benefits of several adjuncts to local infiltrative anesthesia for 
postoperative analgesia. Further well-powered RCTs are needed to compare various infiltration 
regimens and agents.  
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Introduction: Hip arthroscopy is a routinely performed, minimally invasive outpatient procedure 
that is often associated with a significant amount of postoperative pain. As a result, patients 
often require high doses of opioids postoperatively.1-4 In an effort to reduce pain and opioid 
consumption, a femoral nerve block (FNB) is often provided in conjunction with multimodal 
analgesia. A prospective study conducted at Women’s College Hospital (WCH) showed that the 
FNBs were not as effective as desired. As a result, the femoral articular branch (FAB) block 
replaced the FNB as the standard of care because it theoretically requires less opioids for 
adequate analgesia in the post-anesthesia care unit (PACU).5-7,12-16 This study aims to assess 
whether the FAB block leads to less opioid consumption and better analgesia among patients 
that underwent ambulatory hip arthroscopy when compared to patients that received only 
systemic analgesia or systemic analgesia with a FNB adjunct. 

Methods: Ethics approval was obtained from the local REB. The primary sources of data for 
this retrospective chart review were the hospital medical records for patients that underwent 
elective hip arthroscopy at WCH during the period of January 2017 to March 2019. Only 
patients that received systemic analgesia with an adjunct FNB or FAB block or systemic 
analgesia exclusively were included in this study. An additional source of data for this study was 
the published retrospective cohort study by Dold6 et al and the prospective study by Xing et al.7 

Results: Post-operative opioid consumption was compared between patients that received a 
FAB block, a FNB, or systemic analgesia exclusively using a one-way ANOVA test, adjusting for 
BMI, and ASA. Results of a one-way ANOVA were statistically significant, implying a difference 
between the groups (P value = 0.0002). A post hoc Bonferroni’s multiple comparisons test 
showed that there was a statistically significant difference in post-operative opioid consumption 
between patients that received no block when compared to patients that received the FNB (P < 
0.001) and when compared to patients that received the FAB block (P <0.01). There was a P 
value <0.2 when comparing postoperative opioid consumption between the FAB block and FNB. 
All analyses were conducted using SPSS, all P-value were two-sided, and were considered 
statistically significant if P < 0.05. 

Discussion: The results showed that there was not a statistically significant difference in 
postoperative opioid consumption between patients that received the FNB and the FAB block. 
However, the administration of a block resulted in a statistically significant difference in opioid 
consumption when compared to receiving systemic analgesia exclusively. There were 
limitations to this study which may have been better suited for a multivariate analysis. 
Furthermore, secondary outcomes such as postoperative complications, VAS pain scores, and 
discharge time should be compared between the groups. 
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Introduction: Epidermolysis bullosa (EB) is a rare genetic disorder where excessive skin and 
mucous membrane fragility lead to bullae formation and ulceration. These patients require 
multiple procedures in their lifetime and anesthetic challenges encountered include preserving 
skin integrity, preventing further damage, difficulty in intravenous and airway access owing to 
scarring and contractures. We describe the novel use of Self-Assembled Skin Substitute 
(SASS) autologous graft application for the ‘curative’ management of EB skin lesions. This 
report highlights a possible long term solution to the dermatologic issues in EB and an 
appropriately tailored anesthetic technique to aid graft uptake and survivability. 

Case presentation: Patient consent was obtained for publication of this case. A 29-year-old 
male with recessive dystrophic EB was encountered thrice for debridement of the skin lesions 
on the back, application of the SASS graft and dressing change. Significant preoperative 
findings were ulceration on anterior and posterior chest, difficult intravenous access, limited 
neck extension, Mallampatti class IV and 1.5 cm mouth opening. Anesthesia planning included 
the surgeons, nursing team and designation of specific roles (IV, airway, sedation) to the 
members of anesthesia team including a strict “No touch” policy unless required amongst the 
team members. 

During the first anesthetic intravenous access was secured under ultrasound guidance, sedation 
instituted with midazolam, remifentanil and dexmedetomidine infusions. Upon achieving topical 
airway anesthesia using lidocaine sprays and nebulization, a 6 cuffed armored endotracheal 
tube was placed through the right nostril using a 4.5 F fibreoptic bronchoscope and secured with 
sutures. Non-adhesive silicone based dressings (IV DermTM, MepitacTM) were used on 
intravenous access and taping the eyes shut. Head, face and pressure points were well 
padded prior to positioning prone, monitoring was modified using a clip on saturation probe on 
the ear, non-invasive blood pressure cuff on a well-padded arm with prolonged cycling interval, 
and electrocardiogram electrodes on defibrillation gel pad pieces placed on the back. 

During the encounter for SASS graft application, the same technique described above was 
followed, but there were additional concerns to promote graft survivability. Hypotensive 
episodes were encountered and mean arterial pressure was maintained above 65 mmHg using 
intravenous phenylephrine boluses to ensure adequate tissue perfusion. 
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During the encounter for dressing change, sedation was instituted with sublingual lorazepam 
sedation and nitrous oxide by mask, thereby preserving hemodynamic stability. Good graft take 
was noted at this time. 

Discussion: The SASS graft could be a potential long term dermal solution in EB and in 
addition to the routinely practiced modifications and caution, it is vital to promote graft-take by 
ensuring adequate perioperative tissue perfusion. This encounter also provided us with an 
opportunity to review the documented literature and attempt to formulate guidelines for the 
management of such a case for the best possible outcome. 
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Introduction: Despite having many studies done in high income countries, there is paucity of 
data on burnout for anesthesia providers in low-middle income (LMI) countries. Therefore this 
study aimed 1) to evaluate the prevalence of burnout amongst anesthesia providers in a 
singular LMI country and 2) to determine factors associated with burnout amongst anesthesia 
providers in this singular LMI country. 

Method: Ethics approval (No 056/CMHS-IRB/2018) was obtained from the local University of 
Rwanda/College of Medicine and Health Sciences institutional review board. 

Design: A quantitative analytical cross sectional study 

Setting: Anesthesia providers from 12 hospitals including 4 teaching hospitals, 1 referral 
hospital, 1 provincial hospital, and 6 district hospitals. 

Main outcomes: 
1) Mean score response on 22 questions of the full Maslach Burnout Index Health System 
Survey (MBI-HSS): 9 for emotional exhaustion, 5 assessing depersonalization, and 8 for 
personal accomplishment.                                                                                

2) Factors associated with burnout among anesthesia providers. 

Results: The response rate was 72.3% (99/137) with the majority of respondents men (63.6%), 
married (64.3%), from teaching hospitals (76.1%), from urban area (85.7%), non physician 
(66.7%), and with experience of below 5 years (73.7%). The mean age was 34.6 (SD=6.4) and 
the average weekly working hours was 57.5 hours (SD=12.1). The prevalence of burnout 
(defined as high emotional exhaustion or high depersonalization) amongst anesthesia providers 
in this singualr LMI hospitals was 47.5%. 

Measured level of burnout as assessed by high emotional exhaustion, low personal 
accomplishment, and high depersonalization was 46, 15.2 and 8.1%, respectively. Using a 
multiple logistic regression, we detected that sleeping hours, rights about the schedule, right 
drugs, right team, and sufficient salary were independently associated with burnout. 

Discussion: The prevalence of BOS among anesthesia providers in this singular LMI is high 
and of major concern. The study identifies key areas upon which interventions could be planned 
namely adequate sleep, appropriate schedule, right drugs, team support structures, and 
sufficient remuneration.   

1 3



S362  Abstracts

1 3

200 
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Background: Major depressive disorder (MDD) is common, with a life prevalence of up to 
11.3% amongst Canadians.1,2 A majority of these patients will require an operation and are at 
risk of both worsening depressive symptoms and increased postoperative pain.3 Ketamine has 
been demonstrated to rapidly improve MDD symptoms.4,5,6 However, the effect of ketamine on 
MDD symptoms when used as an adjunctive induction agent for general anesthesia remains 
largely unstudied.7  

Methods: Ethics approval was obtained from the local REB. This single-center, blinded, 
randomized clinical trial planned a convenience sample of 50 patients aged 18-65 years with 
self-reported diagnosis of MDD, currently taking a medication prescribed for MDD, and 
presenting for gynecologic surgery requiring general anesthesia. Patient and assessor were 
blinded to group allocation. Enrolled patients were computer-randomized to receive either a 
general anesthetic which included 0.5mg/kg of ketamine on induction (intervention arm) or a 
general anesthetic absent of ketamine (control arm). MDD severity was scored using the 
validated Montgomery-Asberg Depression Rating Scale (MADRS) measured preoperatively, 
upon post-anesthetic care unit (PACU) discharge, and on postoperative days 1, 3, 7, and 30. 
Other measures included verbally reported pain score (VRS) observed on the same time 
intervals as well as opiate analgesia requirement in PACU in milligram morphine equivalents. 
Primary outcome was MADRS on postoperative day 1. Patients were surveyed during their 
hospital admission when possible, but were reached by telephone after hospital discharge. 
MADRS and VRS scores were analyzed using repeated measures mixed ANOVA.  

Results: 50 women with a mean age of 41 years (SD 11.5) were recruited.  The baseline 
characteristics between groups were similar. Mean and 95% confidence intervals (CI) for 
MADRS score on postoperative day 1 were similar with 7.4 (6.1 to 8.8) and 5.6 (4.2 to 7.1) in 
the control and ketamine groups respectively; VRS scores at 24h postoperatively were also 
similar at 3.7 (3.0 to 4.4) and 3.6 (2.9 to 4.4) in the control and ketamine groups 
respectively.  Opiate analgesic requirements were 6.9 milligrams (SD 6.7) and 7.5 
milligrams (SD 7.7) in the control and ketamine groups respectively. 

Conclusion: This study suggests that ketamine as a co-induction agent as part of general 
anesthesia for patients with MDD requiring gynecologic surgery does not reduce the severity of 
MDD or pain scores on postoperative day 1. This may be due to a low baseline MDD severity 
and surgery not normally associated with severe postoperative pain.  
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Postoperative Pneumonia Prevention: A Retrospective and Cross-Sectional Survey 
Based Review of How We're Doing 
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Background: Pneumonia is the third most common postoperative complication in surgical 
patients. The iCOUGH Pulmonary Program, developed by Boston University School of 
Medicine, employed 6 simple intervention strategies including incentive spirometry, coughing 
and deep breathing, oral care, patient education, early mobilization, and head of bed elevation, 
that dropped the incidence of postoperative pneumonia from 2.6% to 1.6% at their center. Our 
project utilizes a retrospective chart review and a cross-sectional survey of multidisciplinary care 
providers examining the current state of the frequency of these interventions to prevent 
postoperative pneumonia at Kingston General Hospital (KGH). 

Methods: Patients were identified through medical records diagnosis codes and charts were 
reviewed to identify the incidence of postoperative pneumonia as well as the utilization of 
iCOUGH related interventions. A cross-sectional survey of care providers working on post-
operative wards in General Surgery, Orthopedics, and Obstetrics/Gynecology was conducted. 
The survey focused on the care providers’ understanding of the incidence of postoperative 
pneumonia in relation to other wards at KGH and to other hospitals in our area, their personal 
application of postoperative pneumonia prevention techniques, and the major barriers to 
intervention implementation. 

Results: Of the 2420 orthopedic surgery patients, 40 were diagnosed with a postprocedural 
respiratory disorder during admission. Of these 40, postoperative pneumonia was found in 27 
(1.12%) of cases. A total of 4 patients sat up in their chair and 1 walked on postoperative day 
(POD) 0. Patients were up in their chairs 3x/day by POD 4.29 ± 4.44 and ambulating 3x/day by 
POD 6.3 ± 4.32. A total of 55 care providers were surveyed. Most care providers did not know 
the incidence of pneumonia relative to other hospitals (33/55) and other floors (29/55) at KGH. 
All respondents could identify at least 1 intervention to prevent pneumonia (mean 2.87 ± 1.05), 
however, no one could list more than 5. “Lack of patient engagement” (29/55) and “inadequate 
staffing” (23/55) were noted as the major barriers to implementing interventions, with feedback 
suggesting that patient education should be a target for improvement. 

Discussion: Poor patient awareness, as well as lack of patient engagement in interventions, 
are major barriers that prevent healthcare providers from performing the interventions to prevent 
postoperative pneumonia. From our cross-sectional survey, it’s clear that the next focus should 
be improving staff and patient education regarding postoperative pneumonia.  
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Sugammadex Use Audit in the Main Operating Room (OR) of a Large, Tertiary Care 
Hospital 
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Introduction: Sugammadex became available for clinical use in 2017 at The Ottawa Hospital 
(TOH), a tertiary care, academic health sciences centre (AHSC).  Indications for sugammadex 
use at TOH included reversal of rocuronium-induced neuromuscular blockade when reversal 
was not possible or incomplete with neostigmine. To better understand the number and context 
of sugammadex administrations, the Quality & Patient Safety (QPS) Committee of the 
Department of Anesthesiology and Pain Medicine conducted an audit of Main OR sugammadex 
utilization. 

Methods: Ethics approval was waived by the local REB.  Using data available in the electronic 
Anesthesia Information Management System at TOH, a list of all patients administered 
sugammadex in the first 24 months of sugammadex availability was provided to the QPS 
Committee. From this list, a random number-generated, convenience sample of 10% of patients 
who had received sugammadex was reviewed.  The audit assessed: type and urgency of 
surgery, age and sex of patient, presence of neuromuscular blockade monitoring, timing and 
dose of muscle relaxant and sugammadex administered, and presence of trainee.  A monthly 
report of total sugammadex administrations in the Main OR was also generated. 

Results:  Sugammadex administration events increased for each successive 6-month interval 
over the first 24 months of sugammadex availability. 42 of 418 (10%) cases with sugammadex 
administration were reviewed.  Male patients represented 25 of 42 cases (59%). Non-elective 
patients accounted for 19 of 42 cases (45%).  18 of 42 cases (43%) involved sugammadex 
administration after 1530 h. Residents provided care in 20 of 42 cases (48%) where 
sugammadex was administered. General surgery accounted for the largest surgical patient 
population (19 of 42 cases, 45%) receiving sugammadex. No cases of sugammadex use for 
emergency airway rescue were noted. 29 of 42 cases (69%) met institutional indications for 
sugammadex administration. Neuromuscular transmission (NMT) monitoring was documented 
in 37 of 42 cases (88%).  Attributable use of sugammadex was related to practice management 
(19/42, 45%) with 5 of 42 (12%) cases involving 0.15 to 0.25 mg/kg of rocuronium administered 
within last 30 minutes of the procedure. NMT monitor equipment failure was noted in 8 of 37 
(19%) cases where NMT monitors were used.  Sugammadex was given instead of neostigmine 
in 5 of 32 cases (16%) where reversal with neostigmine was possible based on NMT Train of 
Four values.  

Conclusion: The number of sugammadex administrations increased successively in a non-
random fashion over the first 24 months that sugammadex was made available in the Main OR 
of a tertiary care AHSC. Though the majority of sugammadex administrations met institutional 
indications, opportunities for improved stewardship may involve targeted approaches to 
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processes of care, such as clinical practice management of rocuronium-induced muscle 
paralysis, and structural factors, such as ensuring the availability of functional NMT monitors. 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 - Run chart displaying the number of sugammadex administrations in Main Operating 
Room over the first 2 years of sugammadex availability. Red bars correspond to the median 
number of sugammadex administrations in the preceding 6-month interval. For example, the red 
bar over August 2017 to January 2018 is the median number of sugammadex administrations 
from February 2017 to July 2017. 
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BNP as a Screening Tool for Myocardial Infarction and Myocardial Injury after Noncardiac 
Surgery 
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Background: Major cardiac complications are responsible for at least a third of perioperative 
deaths and are associated with significant morbidity (1-3). Canadian Cardiovascular Society 
(CCS) Guidelines on Perioperative Cardiac Risk Assessment identify B-type natriuretic peptide 
(BNP) ≥ 92 ng/L as an independent predictor of myocardial infarction (MI) up to 30 days after 
surgery (4).  CCS guidelines recommend screening with preoperative BNP and measuring daily 
high-sensitivity troponin up to 72 hours after surgery when BNP ≥ 92 ng/L. Without cardiac 
biomarker screening, more than half of all perioperative myocardial infarctions go undetected (4) 
(5). This silent ischemia is termed myocardial injury after non-cardiac surgery (MINS) (5). It is 
defined as troponin T ≥ 0.03 ng/ml (4). MINS has been associated with significantly increased 
30-day mortality (6).  
 
Objectives: 

1. Compare the rates of myocardial infarction in the first 30 days after surgery in BNP positive 
and negative patients 

2. Determine the incidence of MINS in the first 72 hours after surgery in BNP positive patients 
3. Explore the current management strategy of MINS 

Methods: Ethics approval was obtained from the local REB and the study was registered at 
clinicaltrials.gov (NCT04077294).  Patients undergoing elective, noncardiac surgery with an 
overnight stay were assessed at the Preadmission Clinic. BNP screening was performed in 
patients who qualified according to CCS guidelines (4). Patients with positive BNP underwent 
postoperative cardiac monitoring with daily high-sensitivity troponin I (hsTnI). All patients were 
contacted by telephone at 30 days after surgery to determine incidence of myocardial infarction. 
Medical records were reviewed if patients had an MI or MINS. Fischer’s exact test was used to 
compare the postoperative incidence of MI between BNP positive and negative patients. 
 
Results: 1348 elective surgical patients were screened in the preadmission clinic between May 
21st and September 12th, 2019. 287 patients (21.3%) qualified for BNP measurement.  70/287 
(24.3%) patients had positive BNP. The incidence of MI within 30 days for BNP positive patients 
was 2.2% (1/70) and in BNP negative patients was 0.5% (1/217). This was not statistically 
significant  (p=0.429). 25 patients were excluded because low sensitivity troponin 
was measured postoperatively leaving 262 patients for analysis. 13.3% (6/45) of BNP positive 
patients had MINS within 72 hours of surgery. None of the MINS patients had an MI or died 
within 30 days of surgery.  
 
Conclusion: Preoperative BNP screening of at-risk patients undergoing noncardiac surgery 
was not found to be a valuable tool for predicting patients at risk of postoperative MI. Even 
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though preoperative BNP screening was useful for detecting patients at risk of MINS, we found 
no evidence of increased cardiac morbidity or mortality in this population. 
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Derivation and External Validation of A 30-Day Mortality Risk Prediction Model for Older 
Patients Having Emergency General Surgery 
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Introduction: People >65 years old are over-represented among patients who require 
emergency general surgery (EGS)1,2. These high-risk patients are often medically complex and 
near the end of life,2 creating prognostic and decisional uncertainty. Accurate risk prediction 
models can support informed consent and ensure clinical decisions align with goals of care. 
However, current preoperative risk prediction models for older EGS patients have major 
limitations, and do not address the specific risk profile of older patients3–6. Accurate and 
externally validated models specific to older patients are needed to inform care and decision 
making. The objective of this study is to derive, internally and externally validate a multivariable 
model to predict 30-day mortality in EGS patients >65 years old. 
 
Methods: Ethics approval to use National Surgical Quality Improvement Program (NSQIP) data 
was obtained from the local REB. External validation will use routinely collected anonymized 
data that are legally exempt from research ethics review. This retrospective cohort study 
included 50,221 patients from the NSQIP database having 1 of 7 core EGS procedures 
(appendectomy, cholecystectomy, laparotomy, lysis of adhesions, large and small bowel 
resection, and peptic ulcer repairs). Predictor variables were pre-specified based on clinical and 
epidemiological knowledge. Outcome was 30-day all-cause mortality from the index surgical 
procedure. The model was derived using logistic regression penalized with elastic net 
regularization, as well as a machine learning technique called ensemble modelling to aggregate 
results across 5000 bootstrap samples and reduce overfitting. The model was internally 
validated with k-fold validation (k=10) and bootstrap internal validation. Secondary analysis was 
done including pre-specified lab variables with complete case elastic net regularization analysis. 
Multiple imputation analysis was done for missing variables. External validation is being 
conducted using a provincial health database.  
 
Results: Of the 50,221 patients >65 years old having EGS procedure between 2012-2016, 
6,218 (12.4%) died. Factors associated with mortality include older age, frailty and related 
characteristics, higher risk surgery, and comorbidities. After tuning of our elastic net logistic 
regression model, we achieved strong discrimination (area under the curve [AUC] 0.871) and 
calibration (agreement between observed and predicted risks across the spectrum using Loess-
smoothed calibration plots, Figure 1). Internal validation achieved a range of AUC consistent 
with derivation (K-fold AUC 0.850-0.885, Bootstrap AUC 0.870) with similar Loess-smoothed 
calibration plots. Addition of lab-based predictors (AUC 0.871) did not improve model 
discrimination or calibration.  
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Conclusion: Derivation and internal validation of a multivariable mortality risk prediction model 
specific to older people having EGS demonstrated strong discrimination and calibration. A 
planned external validation is currently underway. Following external validation, clinical testing 
will be required to evaluate whether this model can support improved decision making for high 
risk older patients having emergency general surgery.  
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Dose-Dependent Effects of Protamine on Coagulation and Platelet Function in The 
Context of In Vitro Heparin Reversal 
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Introduction: Protamine is the agent of choice for reversal of unfractionated heparin (UFH) in the 
context of cardiopulmonary bypass (CPB).  The current practice consensus of protamine-to-
heparin-dosing-ratio (P:H) for adequate reversal is 1:1 [1]. Increasingly, studies highlight the 
paradoxical bleeding risk from excess protamine, favouring a lower P:H [2].  At concentrations 
suitable for CPB, UFH (4 international units (IU)/mL) is known to inhibit coagulation and 
thrombin generation [3]. Contrarily, protamine’s anti-platelet and anti-coagulation effects have 
not been fully characterized at clinically relevant concentrations.  
We evaluated the in-vitro impact of clinically relevant concentrations of protamine with 4 IU/mL 
UFH in whole blood (P:H = 0.5:1; 1:1 and 1.5:1) on platelet function, intrinsic pathway 
coagulation, and thrombin generation. 
 
Methods: Ethics approval was obtained from the local REB.  Protamine (0, 20 ug/ml, 40 ug/ml, 
60 ug/ml) and UFH (0, 4 IU/mL) in P:H of 0:1; 0.5:1; 1:1;1.5:1 and 1.5:0 were added to venous 
blood collected from consented healthy volunteers (n = 10). Post-incubation (5 minutes, at room 
temperature) samples were assayed for global measures of intrinsic coagulation in clotting 
times (CTs) with Thromboelastometry (ROTEM-INTEM and HEPTEM), platelet function 
(Plateletworks) and thrombin generation (Calibrated Automated Thrombography, CAT).  Paired 
t-tests were applied to detect statistical significance between variable groups from baseline (no 
heparin or protamine). 
  
Results: Higher P:H of 1:1 and 1.5:1 showed significant prolongation of CTs compared to 
baseline CTs (250 secs ± 19 and 275 ± 49 vs 189 ± 20; p= 0.016 and 0.0001 respectively), 
while P:H of 0.5:1 showed no significant change in CTs.  Heparin neutralisation using P:H of 1:1 
and 1.5:1 significantly impaired recovery of thrombin generation to baseline, as measured by 
endogenous thrombin potential (ETP= 1059 nM*min ± 22.3 and 1214 ± 38.1 vs 1406 ± 44.0; p= 
0.013 and 0.001) and peak thrombin generation (Peak= 118 nM ± 3.3 and 143 ± 3.8 vs 247 ± 
8.1; p= 0.001 and 0.004) when compared with low P:H of 0.5:1.  No appreciable platelet 
dysfunction was detected in all experimental groups after collagen mediated platelet activation 
using Plateletworks. 
  
Conclusion: Our study shows that in vitro doses of protamine considered to be within current 
standards of care may lead to coagulation impairment.  The clinical relevance of these findings 
needs to be explored.  
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Evaluating Perioperative Subcutaneous Basal Bolus Insulin Therapy 
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Introduction: Guidelines recommend blood glucose (BG) values of 5.0 - 10.0 mmol/L for 
diabetics undergoing non-cardiac surgery without defining an optimal insulin strategy (1). 
Although variable-rate insulin infusions (VRI) are the perioperative standard, subcutaneous 
basal-bolus insulin therapy (BBIT) is associated with more cost-effective and efficacious 
glycemic control in non-ICU patients, and has been recommended for intraoperative use in a 
recently published review (3, 4).  To date, no studies have examined the use of BBIT in the 
intra-operative and post-anesthetic care setting (PACU).  

Objectives: To determine whether BBIT is a feasible alternative to insulin infusions in surgical 
patients by comparing 1) perioperative BG values and 2) frequency of hyperglycemic (BG >10 
mmol/L) and hypoglycemic (BG < 5 mmol/L) events.  

Methods: Ethics approval was obtained from the local REB for this non-randomized, 
prospective study (Pro 00077714). Patients who met eligibility criteria (insulin-dependent 
diabetes (Type 1 and 2), elective surgery < 4 hours duration and Hgb A1C < 10% within 90 days 
before surgery) were consented, and patients with significant hepatic disease, renal failure with 
GFR < 30, expected large fluid shifts during surgery, or post-operative ICU admission were 
excluded. Staged recruitment for the BBIT group was followed by that of the VRI group over 8 
months. BBIT participants reduced their last dose of basal insulin before surgery and received 
rapid-acting subcutaneous insulin intra-operatively according to a previously published regimen 
(4). Capillary BG was measured pre-operatively and every 1-2 hours until discharge from the 
PACU per protocol. VRI participants received our institution’s standard intravenous insulin 
protocol and monitoring. A two-sample t-test and Fisher exact test were used to analyze the 
collected data.   

Results: Twenty BBIT and 21 VRI patients were recruited. Two outliers with significant 
hyperglycemia (one in each group) were excluded from further analysis. Pre-operative, intra-
operative and PACU mean BG (mmol/L +/- 95% CI) in the BBIT group were 8.3 +/-1.07 (SD 2.38), 
7.6 +/-1.17 (SD 2.60), and 7.9 +/-1.04 (SD 2.12), respectively. Analogous BG values in the VRI 
group were 8.4 +/- 1.28 (SD 2.91), 8.3 +/- 1.89 (SD 3.62), and 9.4 +/- 1.35 (SD 3.09). Two-sample 
t-testing found no difference in mean BG between the BBIT and VRI groups pre-operatively 
(p=0.954), intra-operatively (p=0.507), and post-operatively (p 0.102). Similarly, a Fisher exact 
test showed no difference in the number of patients in either group with hyperglycemia or 
hypoglycemia pre-operatively (p=0.237), intra-operatively (p=0.173), or post-operatively 
(p=0.195). However, a trend was observed toward lower mean BG with less variation in the BBIT 
group (Figure 1).  

Conclusion: No difference was found between BBIT and insulin infusion groups for the primary 
and secondary outcomes of BG values and frequency of hyper- or hypoglycemic events. 
However, trends toward lower glucose values in the BBIT group should be explored in a future 
study. 
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Introduction: Electroconvulsive therapy (ECT) is a well-established therapy for Major 
Depressive Disorder (MDD). Literature suggests that ketamine at low doses may be an 
alternative therapy for treatment-resistant MDD1. We hypothesized that the addition of low-dose 
ketamine to anesthesia for ECT would improve depression scores in patients diagnosed with 
MDD. 

Methods: Ethics approval was obtained from the local REB. Patient consent was acquired and 
off-label use of ketamine was approved by Health Canada for this randomized, double-blinded, 
placebo-controlled study. Primary outcome was the number of treatments required to achieve a 
50% reduction in the Montgomery-Asberg Depression Rating Scale (MADRS). Secondary 
outcomes included the number of treatments required to achieve a 25% reduction in MADRS, 
and differences in Clinical Global Impression Scale for Severity (CGI-S), mean arterial pressure 
(MAP), heart rate (HR), and seizure duration. Sample size calculation revealed 14 patients per 
group was required with 80% power and alpha = 0.05. The ketamine dose was increased to 0.5 
mg/kg IV (from 0.2 mg/kg) based on the results of a pre-planned interim analysis after the first 
14 recruits. Patients received the study drug prior to propofol induction for each ECT treatment, 
up to a maximum of 12 treatments. 

Results: A total of 45 patients completed the study. There was no difference in the number of 
ECT treatments required for a 50% reduction of MADRS between ketamine (n=16) and placebo 
(n=15) (8.25 ± 2.72 vs. 7.73 ± 2.89; p=0.56). There was no difference in the number of ECT 
treatments required for a 25% reduction of MADRS (4.25 ± 1.52 vs. 5.47 ± 2.94; p=0.34); CGI-S 
(3.75 ± 2.99 vs. 4.73 ± 2.29; p=0.26); seizure duration (35.74 ± 11.82 vs. 35.09 ± 6.97 sec; 
p=0.85); and peak MAP or peak HR (% above baseline) (125.5 ± 10.2 vs. 122.7 vs. 9.7; p=0.44, 
and 115.9 ± 14.6 vs. 111.8 ± 13.7; p=0.42, respectively). There was a trend towards decreased 
propofol dose required in the experimental group (1.13 ± 0.31 vs. 1.36 ± 0.39 mg/kg; p=0.08). 
No adverse events were reported. 

Discussion: Our results suggest the adjunctive use of ketamine does not improve psychiatric 
outcomes following ECT. Similar hemodynamic profiles and absence of adverse events suggest 
that low-dose ketamine may be safely used in this setting; however, even in the presence of 
potentially reduced propofol dosing in the treatment group, there was no increase in seizure 
duration. Therefore, indications for use of ketamine in ECT should be limited to those that are 
patient-specific and not for the goal of therapeutic benefit. While ketamine in isolation may be a 
useful therapy for MDD, the possibility of a therapeutic “ceiling effect” with ECT may explain why 
the addition of ketamine did not improve therapeutic outcomes in our study.  
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Introduction: A barrier to routine preoperative frailty assessment is the large number of frailty 
instruments described. Previous systematic reviews estimate the association of frailty with 
outcomes, but none has evaluated outcomes at the individual instrument level or specific to 
clinical assessment of frailty, which must combine accuracy with feasibility to support clinical 
practice. Lack of clear data on which instrument to use is a recognized barrier to uptake of 
international guideline-recommended preoperative frailty assessment for all older patients. 
Therefore, our objective was to systematically review prospective preoperative clinical frailty 
assessment to determine the instrument-level feasibility and association with high priority 
outcomes. 
  
Methods: Ethics approval was not applicable because the study did not involve human or 
animal research. We conducted a pre-registered systematic review (CRD42019107551) of 
studies prospectively applying a frailty instrument in a clinical setting prior to surgery. 
Medline, EMBASE, CINAHL and Cochrane databases were searched using a peer-reviewed 
strategy. All stages of the review were completed in duplicate. The primary outcome was 
mortality, secondary outcomes included complications, discharge disposition, delirium, length of 
stay and functional recovery. Effect estimates were pooled using random-effects models. Risk 
of bias was assessed. Feasibility measures were collected and qualitatively synthesized using 
directed content analysis.  
  
Results: Seventy studies were included; 45 contributed to meta-analyses. Frailty was defined 
using 35 different instruments; five instruments had data from at least 3 studies, allowing meta-
analysis. The Fried Phenotype was most often studied. Most strongly associated with: mortality 
and non-favourable discharge was the Clinical Frailty Scale (OR 4.89, 95%CI 1.83-13.05 and 
OR 6.31, 95%CI 4.00-9.94, respectively); complications the Edmonton Frail Scale (OR 2.93, 
95%CI 1.52-5.65); and delirium the Frailty Phenotype (OR 3.79, 95%CI 1.75-8.22). Thirty-two 
studies reported aspects of feasibility, and the Clinical Frailty Scale, Edmonton Frail Scale, 
Frailty Index, and Frailty Phenotype had the most data. The Clinical Frailty Scale had the 
highest reported measures of feasibility, specifically reported to be fast and easy to use with 
minimal logistical or environmental barriers. All available data positively supported the Clinical 
Frailty Scale, the Edmonton Frail Scale and Frailty Index had predominantly positive ratings, 
however majority of the data for the Frailty Phenotype did not support feasibility.  
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Conclusion:  

Preoperative frailty assessment is a guideline recommended aspect of optimal preoperative 
care for older people. When choosing a frailty instrument, clinicians should consider accuracy 
and feasibility. Based on our review of seventy studies, strong evidence in both domains 
supports the Clinical Frailty Scale, while the Fried Phenotype may require a trade-off of 
accuracy with lower feasibility. 
 
See supporting data below. 
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Introduction: Pediatric patients often require general anesthesia (GA) for magnetic resonance 
imaging (MRI). The effect of anesthetic agents on neurodevelopmental outcomes is unclear. 
Animal data supports detrimental effects, while human data has been inconsistent (1). Our 
study examined the effect of exposure to sevoflurane or propofol on cognitive and behavioral 
outcomes in children undergoing MRI. 
 
Methods: Ethics approval was obtained from the local Research Ethics Board (REB16-0104). 
This study included children (N=50) between the ages of two and five years (American Society 
of Anesthesiologists Classification I-II), requiring GA for MRI. Prior to the MRI, parents 
completed reliable and validated questionnaires regarding their child’s cognition (Behaviour 
Rating Inventory of Executive Function, Preschool Version [BRIEF-P]) (2) and behavior (Child 
Behavior Checklist 1.5-5 [CBCL]) (3). The BRIEF-P consists of 63 items rated on a Likert scale 
ranging from one (never) to three (often) that measures executive functioning across five 
domains: Inhibit, Shift, Emotional Control, Working Memory, and Planning/Organization, and 
forms one composite score (Global Executive Composite). The CBCL consists of 99 items rated 
on a Likert scale ranging from zero (not true) to two (very true or often true). The CBCL forms 
two broad domains, Internalizing (anxious, depressive, withdrawn and somatic symptoms) and 
Externalizing Problems (attention problems and aggressive behavior). Children were 
randomized via block design to receive either a sevoflurane- or propofol-based anesthetic. No 
long acting opioids or nitrous oxide were used. Airway management was at the discretion of the 
anesthesiologist. Questionnaires were repeated 90 days post-MRI. Linear mixed models were 
used to compare Global Executive Composite, Internalizing and Externalizing scores between 
children exposed to either sevoflurane- or propofol-based anesthesia. Paired t-tests were used 
to compare baseline to 90-day post-MRI Global Executive Composite, Internalizing and 
Externalizing scores in combined sevoflurane- and propofol-exposed groups. 
 
Results: No differences in outcomes were observed between children exposed to sevoflurane- 
or propofol-based anesthesia. However, exposure to anesthetic (either sevoflurane or propofol) 
was associated with a moderate change in Global Executive Composite (t=-1.99[37], P=0.054, 
Cohen’s d=0.32). Changes in the Global Executive Composite score were driven by changes in 
Working Memory (t=-2.09[37], P=0.043, Cohen’s d=0.34), and Planning/Organization (t=-
2.25(37), P=0.031, Cohen’s d=0.37). Moreover, Internalizing scores were moderately changed 
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(t=-2.01[38], P=0.051, Cohen’s d=0.32), and Externalizing scores were significantly changed 
(t=-2.37[37], P=0.023, Cohen’s d=0.38), following exposure to GA for MRI. 
 
Conclusions: Exposure to GA for MRI, regardless of anesthetic type, was associated with 
worsening cognitive and behavioral outcomes in preschool-aged children. Future research 
utilizing a larger sample size is needed to determine whether these changes persist beyond 90 
days post-MRI. Based on the cognitive and behavioral changes reported by parents, it may be 
advisable to reduce the frequency of MRIs and minimize anesthetic exposure in children less 
than 5 years of age. 
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Competence of Anesthesiology Residents Following a Longitudinal Point-of-Care 
Ultrasound Curriculum: Early Results 
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Introduction: Point-of-care ultrasound (POCUS) facilitates many diagnostic and procedural 
applications in anesthesiology.1-3 Structured POCUS curricula have been shown to improve 
learner satisfaction, test scores, and affect clinical management,4 but the learning curve towards 
competency and retention of competency over time remain unknown.  
 
Methods: Ethics approval was waived by the local REB. We conducted a prospective 
observational study to determine whether anesthesiology trainees enrolled in a POCUS 
curriculum can achieve competency in POCUS skills and to plot the learning curve of trainees’ 
competency using a POCUS-specific competency-based medical education assessment.  The 
structured POCUS curriculum comprised of online lectures,5 journal articles, live model scanning 
sessions, video review of cases, and development of a portfolio of supervised scans was 
delivered to residents in the Foundations and Core stages of training (PGY2-4) between 
January 2019 and February 2020.  POCUS applications included Rescue Echo (focused 
cardiac ultrasound + lung for pneumothorax), lung ultrasound, Focused Assessment with 
Sonography in Trauma (FAST), abdominal aorta (AA), airway, and gastric ultrasound. POCUS 
scanning sessions on standardized patients were conducted in the simulation lab for 2.5 hours 
weekly; each resident attended 8 sessions (20 hours) per academic year. Timed image 
acquisition scores were obtained at each session by an experienced sonographer.  Faculty 
evaluators completed the POCUS Skills Entrustment Scale6 at each scanning session. Final 
entrustment scores reflected the lowest score obtained in the domains of insight, image 
acquisition, image interpretation, and clinical integration. Primary outcome was number of 
sessions and scans required to achieve average entrustment scores ≥4 (“may use 
independently”).  Secondary outcomes include retention of skills at 3 months. The curriculum is 
ongoing. 
 
Results: Twenty-five anesthesiology residents participated in the curriculum to date. An average 
POCUS entrustment score ≥4 was achieved in Rescue Echo after 9 sessions/36 supervised 
scans (14.5 dedicated curricular hours), and in lung ultrasound after 2 sessions/12 supervised 
scans (2 dedicated curricular hours).  Residents have achieved average POCUS entrustment 
scores of 3 (“may use with indirect supervision”) in FAST after 2 sessions/8 supervised scans (2 
dedicated hours), and in AA ultrasound after 2 sessions/8 supervised scans (1 dedicated 
hour).  Residents have achieved average entrustment scores of 2 (“may use only under direct 
supervision”) in airway ultrasound after 2 sessions/8 supervised scans (2 dedicated hours) and 
in gastric ultrasound after 2 sessions/8 supervised scans (1 dedicated hour).  
 
Conclusion: Our preliminary results suggest that anesthesiology residents participating in a 
structured longitudinal POCUS curriculum can achieve competence in Rescue Echo after 36 
supervised curricular scans on standardized patients, and lung ultrasound after 12 supervised 
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scans. These findings will be further informed by the final aspect of the curriculum which will 
include observations and entrustment scores from clinically integrated POCUS scans and 
comprehensive summative assessments. 
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Perioperative Outcomes of Nunavummiut Inuit in a Tertiary Care Hospital in Canada 
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Introduction & Objectives: Structural aspect of the healthcare system, specifically limited 
access to surgical specialists and perioperative processes impact the outcomes and health 
resource use for Inuit surgical patients from Nunavut undergoing elective and emergency 
surgical procedures at a tertiary Canadian Hospital.   

Methods: Ethics approval was received from the local Research Ethics Board. A retrospective 
cohort study was conducted of all inpatient surgery between 2011 and 2018 at a Canadian 
tertiary referral centre for eastern Nunavut. Primary outcome was a composite of in-hospital 
mortality or major complication. Secondary outcomes included postoperative hospital length of 
stay (LOS), readmissions within 30 days, institutional discharge and total hospitalization costs.   

Results: There were 98,701 episodes of inpatient surgical care; 928 (0.9%) involved patients 
with Nunavut Inuit status. 159 (17.2%) of Nunavut Inuit patients died or suffered a post-
operative complication, compared to 15,691 (16.1%) of the control group. After adjustment, 
individuals with Inuit status were significantly more likely to experience the primary outcome 
(OR 1.25, 95% CI 1.03 to 1.51; P=0.025). In subgroup analyses, the largest increase in risk of 
death or major complication for Nunavut Inuit status was associated with cancer surgery (OR 
1.63, 95% CI 1.03 to 2.58: P=0.039) and elective surgery (OR 1.59, 95% CI 1.20 to 2.10; P= 
0.001). Readmission occurred in 8.4% of Inuit patients vs. 6.9% (OR 1.4, 95% CI 1.09 to 1.77; 
P= 0.007); adverse discharge occurred in 21.8% of Inuit patients vs. 12.9% (OR 2.2, 95% CI 
1.78 to 2.68; p=<0.0001); mean LOS for Inuit patients was 8.9 days vs. 6.6 days (difference 
1.28; ratio of means 1.17 to 1.4); mean total cost for Inuit patients was $18,017 vs. $14,704 
(difference 1.17; ratio of means 1.07 to 1.23).   

Conclusions: Overall perioperative mortality and complications are 25% higher for Inuit 
patients from Nunavut at a major tertiary care hospital in Canada compared to the general 
population with increases in readmissions, adverse discharges, LOS and total cost. An overhaul 
of the perioperative systems involving multiple institutions and governments are required to 
address this inequity.   
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Prophylactic co-administration of oxytocin-ergonovine or oxytocin-carboprost versus 
oxytocin alone at cesarean delivery for labor arrest: A randomized controlled trial 
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Introduction: Women with labor arrest have a higher predisposition to postpartum hemorrhage 
during cesarean delivery (CD) compared to non-laboring women, due to desensitization of 
oxytocin receptors from prior exposure to oxytocin during labor.1 The objective of our study was 
to compare the efficacy of prophylactic administration of oxytocin-ergonovine (OE) vs. oxytocin-
carboprost (OC) vs. oxytocin alone (O) at CD for labor arrest. 
 
Methods: Ethics approval was obtained from the local REB. This was a prospective, double-
blind, randomized controlled study on women undergoing CD for labor arrest under epidural 
analgesia. Women who received at least 4h of oxytocin for labor augmentation were included. 
They were randomized into 3 groups and prophylactically administered the study drugs after 
fetal delivery: OE group received IV oxytocin 5IU + IV ergonovine 0.25mg and IM placebo (1mL 
NS); OC group received IV oxytocin 5IU and IM carboprost 0.25mg (1mL); and O group 
received IV oxytocin 5IU and IM placebo (1mL NS). Intravenous drugs, diluted in 10mL saline, 
were administered over 1 min. Immediately after the administration of study drugs, oxytocin 
40mU/min infusion was started in all groups. The obstetrician was asked to rate the uterine tone 
as satisfactory, equivocal or unsatisfactory at 3, 5 and 10 min after delivery. Additional 
uterotonics, if needed, were given, as per a planned regimen. The primary outcome was 
intraoperative need for additional uterotonics. Secondary outcomes included uterine tone, 
calculated blood loss and side effects. Multivariate logistic regression model was used to predict 
the need for additional uterotonics. Linear regression was used to develop a predictive model of 
calculated blood loss, and uterine tone was assessed using generalized estimating equations. 
 
Results: Total 100 women were recruited (OE=33, OC=32, O=35). They had similar baseline 
demographic and obstetrical characteristics. The mean (SD) duration of oxytocin infusion during 
labor was 13 (7) h and the maximum rate was 16 (8) mU/min. Additional uterotonics were 
required in 35% cases after a mean (SD) of 9 (5) min after delivery, and did not differ across 
groups (p=0.94) (Table 1). The blood loss was not different across groups. There was a trend 
towards higher incidence of hypotension in O group (40%) compared to OE (15%) or OC (25%) 
(p=0.07), with significantly higher need for phenylephrine in O compared to OE group (adjusted 
p=0.004). Incidence of nausea and vomiting was not different across groups, however, there 
was a trend towards higher nausea in OE and OC groups than O group (P=0.06). 
  
Discussion: We do not recommend the prophylactic use of combination of uterotonic drugs. 
Side effects were high in all groups, perhaps owing to high bolus doses of oxytocin. We suggest 
that oxytocin should be used as an infusion in appropriate doses and additional uterotonics 
used only as required. 
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Recovery of Psychomotor Function in Patients after Ambulatory Surgery Under General 
Anaesthesia With and Without Anxiolytic Premedication – A Randomized Investigation 
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Introduction: The recovery of patients after general anaesthesia (GA) is usually evaluated by 
the scoring of clinical signs (1, 2). These scoring systems do not cover the assessment of 
psychomotor function, which may be compromised after GA and could lead to serious 
complications (2). The measurement of 4-choice reaction time (4CRT) is considered an 
established method to evaluate the psychomotor changes due to sedative medication (3) and 
was recently validated as the most convenient test to assess the recovery of psychomotor 
function in patients after GA (4). The aim of this study was to investigate psychomotor recovery 
after GA in patients with and without anxiolytic premedication in a relationship with conventional 
discharge scores. 
 
Methods: Local ethics committee approved this investigation. 102 patients scheduled to 
ambulatory gynaecological surgery under standardized GA (duration<40 minutes) signed the 
informed consent form and were randomly assigned to receive 0.1 mg/kg oral midazolam (M 
group) or no (N group) for treatment of preoperative anxiety before surgery. Reaction times 
using the smartphone App “4CRT”, designed for this investigation (5), the grade of sedation 
(Richmond Agitation-Sedation Scale), discharge ability using Postanaesthesia Discharge 
Scoring System (PADSS), and hemodynamic parameters were recorded at baseline and at 6 
time-points during the investigation and compared between the study groups. In another 22 
female patients, who were recruited according to eligibility criteria and all received midazolam, 
the plasma concentration of this benzodiazepine was measured in addition to other outcome 
measures and its relationship with 4CRT was analyzed. 
 
Results: Complete data from 94 randomized patients were available for evaluation. The M 
group showed prolonged reaction times compared to the N group 15 minutes following 
midazolam administration before surgery as well as at time-points 60 and 90 minutes following 
surgery (P <0.05; Figure 1). The patients from both groups met the discharge criteria 60 
minutes after surgery. The reaction times of the M group returned to baseline 90 minutes after 
surgery. Reaction times of the N group returned to baseline 45 minutes after surgery but only 23 
of the 45 patients in the N group met the discharge criteria at that time. Plasma midazolam 
concentration of 22 patients was correlated with 4CRT only at time-point 15 minutes following 
benzodiazepine administration (r = 0.57; P = 0.006). 
 
 

Conclusion: After short-term general anaesthesia, the psychomotor function recovers faster 
than the ability to discharge according to PADSS. Premedication with midazolam prolongs the 
recovery of psychomotor function without delaying the clinical ability to discharge. The recovery 
of psychomotor function in patients after long (> 60 minutes) general anaesthesia should be 
controlled using 4CRT in the future. 
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Introduction: The role of starch colloid solutions in optimal fluid resuscitation remains 
controversial. Recent clinical trials have demonstrated the potential for starch mediated renal 
toxicity in critical care and surgical settings (1, 2). We assessed the impact of colloid (starch and 
albumin) and crystalloid (saline) hemodilution protocols in terms of their impact on cardiac 
output (CO) and renal tissue oxygen tension (PktO2). We hypothesized that hemodilution with 
starch colloid would negatively impact PktO2 relative to other solutions following acute 
hemodilution. 
 
Methods: Ethics approval was obtained from the local REB, male Sprague Dawley rats (n=77, 
484 ± 64g) were randomly assigned to undergo hemodilution with saline (40% estimated blood 
volume, 3:1 vol:vol), 6% hydroxyethyl starch (30 or 40% EBV, 1:1), 5% albumin (40% EBV, 1:1) 
or time-based control. Heart rate, MAP and rectal temperature were monitored continuously. 
Arterial blood gases, cooximetry data and echocardiograms were performed at baseline, 30 and 
60 minutes post-hemodilution. PktO2 was measured continuously on the left kidney by a 
phosphorescence quenching method using Oxyphor PdG4 as an oxygen probe. Kidneys were 
harvested after 60 minutes post-hemodilution determine RNA levels (qPCR) for erythropoietin 
(EPO), and other hypoxia-induced molecules. Data was tested for normality and analysis was 
performed by ANOVA or ANCOVA. (p<0.05 was taken to be significant) 
 
Results: All measurements were comparable between groups at baseline. After hemodilution, 
the hemoglobin concentration (Hb) decreased in all treatment groups; reaching nadir values 
near 70g/L (40% albumin and starch) and 90g/L (40% saline or 30% starch) respectively 
(p<0.005 for both). Mean arterial pressure (MAP) decreased slightly after hemodilution, but 
without significant difference between groups. Arterial pO2 was not significantly different 
between groups. Changes in cardiac output were transient and values were comparable 
between groups after hemodilution. The final PktO2 was lowest after 40% hemodilution with 
starch (34.1 ± 6.6 mmHg) and significantly different relative to 40% hemodilution with saline 
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(46.9 ± 5.9 mmHg; p<0.02). A significant linear relationship between changes in PktO2 relative to 
changes in CaO2 was observed. The slope of the relationship was significantly steeper for starch 
hemodilution relative to albumin and saline (0.333 versus 0.222 respectively, p<0.008). Renal 
tissue mRNA levels for EPO were increased substantially after starch and saline hemodilution 
(p<0.05). 
 
Conclusion: Kidney tissue oxygen tension decreased in proportion with the drop in 
CaO2 following hemodilution regardless of the diluent. Hemodilution with starch resulted in a 
more pronounced reduction in PktO2 and an increase in EPO mRNA levels, indicative of 
impaired microvascular oxygen delivery and accentuated tissue hypoxia. The more favorable 
hemodynamic and PktO2 responses following hemodilution with albumin warrant further 
investigation.   
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